




DO-35 

Smaller in Size 

Bigger in Capacity 

the latest diode developed by CDIL’s research team 


CDIL's R & D Group 
has done it again ! 

The leaders in semi¬ 
conductor technology 
have developed the 
sub*miniature package 
DO-35,' the smaliest 
diode m India. A 
quarter of the size of 
an ordinary diode— 
with a greater power 
dissipation. 

• Substantial space 
saving 

•Increased Power 
Dissipation due to 
unique double stud 
construction. 

•High Reliability— 

Glass encapsulated 
hermetic package 

For other futuristic research pr 
CDIL’s Research Centre, 43 



able to withstand the 
most stringent 
environmen tal 
conditions 
‘ Gene 


diodes available .in 
Hi-Rel & Standard 
version 

Creativity in electronics 


Comments Device 
India Limited 

C-120, Narama Industrial 
Area, New Delhi-110026. 
Phone : 392651 (4 lines) 
Telex • 031-2770 
Cram ; PREET New Delhi 


•look to 




STYLUS - PICK-UP CARTRIDGES, TONE-ARMS 

& 

AUDIO ACCESSORIES. 

Manufactured and marketed 

CISONS ELECTRONICS, Ph — ! JJ2S 

20 Nuuiagtpwun 
Mount Road, Madras-600002. 

Administrative Office: 

Unit 246, A to Z, Industrial Estate, Phono: 395265 
Ferguson Road, Bombay-400013. Cable: JLMB&RLON. 

Telex : 011-3690 U KOUUf. 


4 


ELECTRONICS f-OR YOU 







Delta Switches & Relays now 
open up new possibilities for 
Machinery, Instruments and 
Electronic Equipments. 

PROXIMITY SWITCHES : Non contact 
twitching makes Delta Proximity Switches the ideal 
alternative to a limit switch on the one hand and Solid- 
State on the other. No mechanical wear and tear, 
error or force. A life of more than 100 million dry 
switching operations. Operations can be head-on, 
slide, rotary motion or shunted. Can be used for 
Proximity Sensing, Counters. Position Indicators, Level 
Alarms. Burglar Alarms. Limit Switching and various 
other applications. 

REED RELAYS : Whan transistor switches and 
electromagnetic relays are not good enough, the Delta 
Reed Relay is the only alternative. Overcomes the 
leakage, low voltage and the D.C. constraints of the 
transistor, and the lack of speed, size, ease of 
mounting and reliability constraints of electro¬ 
mechanical relays. Available with mercury wetted 
contacts, high power, high current and voltage, in at 
many as 9 poles with optional epoxy potted versions. 
T.T.L. compatible Delta Reed Relays find use in fast 


switching and protection circuitry. Ideal for sampling 
and sequential test equipment, paging systems 
intercommunication and transmission equipments for 
coding, decoding in the worst of environments. 

SOLID STATE AC RELAYS : Delta Solid State 
Relays are suitable for loads in the range of S-2S A 
RMS. To protect sophisticated Solid-State devices, 
there is no switch for currents as high as these nor as 
fast and reliable as Delta Solid' State Relays. 
Engineered to handle heavy inductive and high m-rush 
current loads. Small and convenient mounting in any 
position or environment. The special feature of Zero 
Switching and Opto-Coupling give it the unique 
properties of negligible RF| and the total isolation yet 
high sensitivity to make it suitable for T T.L. 
compatibility. Most suitable for Data Processing, Motor 
Controls. Logic Interlock Systems. Protection ol 
Valuable Equipments, etc. 

For your requirement of Delta Switches & Relays, 
refer to this advertisement and contact: 

SalM Division: 

Continental Davies India Limited. 

C-120, Naraina Industrial Area. 

New Delhi-110028 

Phone ; 392851 Telex . 031-2770 

Cable : PREET.NEW DELHI 


Make-break, make-break, make-break, make-break 

Now! a breakthrough in 
Switches & Relays 




B DELTA 


Switches & Relays 

UtfftfPflra Jnytmlina tft wjy-— 
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PROFESSIONAL FERRITES ELECTRONIC CERAMICS ALUMNA PRODUCTS such mt 


( for tha fir it timo in India with 
indiganout know-how from Notional 
Phyaieal laboratory.) 

Pot Cora* k RM Coro* lor high 'Q'coila. 
Toroid*. 

U Cor** for TV and othor EHT 
Transformers. 

Nigh Parmaability Rod*, 
f Cora* for Invartars/Convartars *(c. 


# Ceramic Di*e Capacitor* lor 
Flaoroscoat Tub* Light Startar*. 

o Caramic Tubular Miniatur* Capacitor* 
for TV and Radio. 

• Pin-up Capacitors. 

* Food-through Capacitors. 

• Piaioalactnc Caramic Tranaducora. 


a Cannot Potantiomatar Baaaa. 
o Ractlfiar and SCR houaing*. 
o Subotratas for hybrid ICa. 

• Trimmer Subotratas. 

# Crucibles, Slaova*. Combustion Boats. 


Memory Cora* 



CENTRAL ELECTRONICS LIMITED 

{ A Govt, of India GAL Enterprise. ) 

Factory : 4 Industrial Aral SAHIRABAD (U.P.) 201006 


Grams: CELFERCORE Tainx: CEL N0-031-2S33 Tolophono : 2021B1.202182,202006 


ftagd. Off lea ; NPL Campus, Now Dolhi-110012 
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6 


ELECTRONICS FOR YOU 




Thermadyne Timing Systems 

On* name for all your timing controls. 

DIGITAL PROGRAMME CONTROLLER 

Thermadyne Programme Controller 1 a a multichannel 
digital solid state timer with independent timing 
facilities to programme 8, 16 or 24 output relays with 
16, 24. or 40 steps. It can be programmed to operate 
any number of output relays for any number of steps. 
Time range for each step can be either 0 to 9 mts. 59 
secs or 0 to 9 hrs. 59 mts Optional facilities allow 
field contact over-riding of any step or step operation 
by field contacts, elapsed time indication can also be 
provided for both total process elapsed time and step 
elapsed time. 

Ideal for Batch Process Chemical Plants. Rubber, Tyre. 
Plastics, Machine Tool operation, and most other 
industrial controls. 

SEQUENCE CONTROLLER 
Thermadyne Sequence Controller is a timing sequence 
solid state controller of either 10 or 20 output relays. 
Any output sequence can be programmed between 0.1 
sec. to 999 mts. in four standard ranges, depending 
upon the model selected. Facilities for recycling and 
channel over-ride are provided. 

Ideal for Industrial Controls of Process and Machinery 


where simple timing sequent t". ate required to be 
controlled. 

DIGITAL TIMER 

Thermadyne Digital Timer is in (act a solid state 
digital synchronous timer with the inherent advantage 
of no moving parts except output relays Extremely high 
one in thousand setting resolution is provided 
Optional facilities include Repeat Cycle Timers. 

Elapsed Time indication. 

Ideal for application where precision Timers aie needed 
to control your plant and machinery 
SOLID STATE TIMER 
For the first time in India, Thermadyne Capacitor 
Charging Timers are available upto 60 MINUTES 
duration. Besides, we give you these Timers with either 
5% Repeat Accuracy or 0.5% Repeat Accuracy 
Time ranges very from 0-0 6 secs to 0-60 mts 
All this at prices so reasonable, that you're sure to 
switch to our timel 

For your requirements of Thermadyne Timing Systems 
please refer to this Advertisement and Contact: 

Continental Device India Limited 
C-120 Neraine Industrial Estate, 

New Delhi-110028. 

Telephone : 3926S1 Telex : 031-2770 
Cable-PREET, New Delhi. 


Till now you've been getting Timers 

Now! four timing systems 
from one timing expert 
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The 
Texan 
deal 



Zenith Electronics 
have struck it! 


Texas Instruments 

INCORPORATED 



Zenith Electronics 

541. Panchratna. Mama Parmanand Marg 
Bombay 400004 

Phone: 384214 • Cable ZENTRONICS 
Talax 011-3152 ZENITH 


a leading semiconductor group, 
manufacture the following items. These will 
be distributed by Zenith Electronics. 

Integrated Circuits, TTL's, Linear, C'Mos. 
MOS Memories, Calculator chips, watch 
modules, RAM's, ROM's, PROM's, EPROM's, 
Microprocessor chips 8K and 16 K—A/D 
end D/A Converters, Communication 
Circuits. 

Transistors, Small Signal, FET'S, UJT's 
POWER, SWITCHING. MICROWAVE MOS 
FET's, PHOTOTRANSISTORS. 

Diodes—Switching, Zener, Rectifier, 
Schottky etc. 

Opto Electronics, LED Lamps, Displays, 
opto isolators, sensors. 


PRAT IBHA-Zi-14&S/7I 
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Without' 
the waiting. 


The newest thing you ought to know about our MP- 
7570 A/D Converter circuit is its immediate availability. 
That means you can get it—now! 

The circuit.itself isn ,( new. It's been around for a cou¬ 
ple of years, initially as an Analog Devices part. Its 
populanty is well-established, which means demand 
occasionally exceeds supply. 

Micro Power’s recently expanded production capa¬ 
bilities now provide a volume second-source supply 
for the 7570. You can design in its unique characteris¬ 
tics and depend on us for the delivery you need. 

Functionally, the 7570 is a CMOS 10-bit A/D conver¬ 
ter on a single chip. It uses the successive approxima¬ 
tion principle and requires only an external comparator, 
reference and passive clocking components. Ratio- 
metric operation is inherent in the design, since an ex¬ 


if LOW-POWER CMOS CONVERTERS $\ 

|| Three-state Logic || 

Type 

Reso¬ 

lution 

Non¬ 

linearity 

Conversion 

Time 

Price 

(100+) 

7570 JD (A/D) 

8-tiits 

N.A 

20/isec 

$19 90 

7570 LD (A/D) 

10-brts 

N.’A 

20psec 

$42 00 

7550 BD (A/D) 

13-bits 

N'A 

40msec 

$24 90 

75?2 JN (D'A) 

10-bils 

8-bit 1 

500nsec 

$13.90 

7522 KN (D-A) 

10-bits 

9-bit } 

current 

$16 95 

7522 LN (D'A) 

10-bits 

10-bit j 

settling lima 

$26 10 


tremely accurate multiplying DAC 
is incorporated in the feedback loop. 

The 7570 has appropriate control inputs 
and status outputs for convenient interface 
with most 8-bit or 10-bit microprocessors. 

Micro Power's proprietary High-Density CMOS is 
employed in producing the 7570. This low-power pro¬ 
cess lealures an on-chip network of thin-film resistors 
and silicon nitride passivation to enhance reliability 
and long-term stability. 

Listed in the table are some of the key specs and 
prices tor the 7570 and related CMOS converters. To 
get more information on these and other linear CMOS 
products, use the coupon below. 

m MICRO 
POWER 



3100 Alfred Street. Santa Clara. CA 95050 
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PROUDLY ANNOUNCE 

VARIABLE PHASE FUNCTION GENERATORS 
FOR THE FIRST TIME IN INDIA 



• Portable, Fully Solid State 

• Ultra low frequency 

FREQUENCY RANGE 

OUTPUT WAVE FORMS 


REFERENCE PHASE OUTPUT 


• Variable Phaae 0° to 360° 

• Baae line offeeta 

Model-514: 0.1 Hz to 100 KHz 
Model-515: 0.0001 Hz to 10 KHz 
Model-514: Sinusoidal, Square and triangular. 
Model-515: Sinusoidal, Square, Triangular, 
True positive pulse, true nega¬ 
tive pulses, true positive ramp, 
true negative ramp. 


Amplitude 
DC offset 


200 mV to 15V peak to peak into 50 Ohms. 
+4V into 50 Ohms 


VARIABLE PHASE OUTPUT 

Amplitude 

Phase 

DC offset 
Load Current 
Protection 


200 mV to 15V peak to peak into 50 Ohms 
Continuously variable from 0° to 180° and 
180° to 360° by switching 
± 4V into 50 ohms 
300mA at full output 
Short Circuit protected 


OTHER PRODUCTS 

* Pulse Generators upto 100MHz; * Function Generators from 0.0001 Hz to 5MHz; 
•SVi, 4Vi & 5Vi Digit DVM/ DMM and DPM; *X-Y Recorders; * Strip Chart Recorders; 
*A-D and D-AConverters;* Multiplexers * Single and Dual Channel Oscilloscopes upto 
100 MHz; * Versatile Curve Tracers; * Various Types of Frequency Counters/Timers 
upto 3.4 GHZ; ’Digital Printers; * Data Loggers; * Data Generators; * Power Supply of 
various Ratings and etc. 


For more details please contact: 

YAMUNA DIGITAL ELECTRONICS PRIVATE LIMITED 

8-2-629, Road No.I.Banjara Hills, Hyderabad-500034 Phone: 32194, 32342, 35136 Grams^'DIGITALS" 
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Our Digital Monitoring 

envisages the required accuracy 



t 


AfCMCt 

THE HOUSE Of 
SEMICONDUCTOR WAT SINKS 


Attention 
Electronic equipment 
Manufacturers 
Now available indegeniously 


Available under one roof at Afcoset is a wide range of 
heat sinks that cm solve your thermal problems in solid 
suie circuit designs. A variety of extruded, aluminium 
heat sinks, heat dissipators and coolers. 




No Vent, No leaking problem. 

Completely Sealed steel body. 

Single or in Stacked form upto 12 volts. 

Capacity ranging from 160 M.A.h. to 1 A.h. 

Minuti eturtd by CELLS INDIA 

C- 14 MARUDHAR INDUSTRIAL AREA, BASNI 

_ JQPHPUR-342006 Ph: 20069 

Apply for distributorship in unrepresented Arees. 

Uismbuio's tor Rajasthan, MPa Guirat M.s Goodwill Enterprise inside Jelorl Gete. 
Jodhpur 342001 lor Karnttake M/a Sudha Industrial Combines. 1093,3rd Croat Road, 
Ramohanepuram. Bangalore 560021. lor Delhi, Punjab. Haryana. Chandigarh, H P 4 
U P M/s Usha Communications Pvt Ltd. Plaza Cinema Building, Connaught Place. 
New Delhi-110001 
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ELECTRONIC 

WATCHES 

The electronic watch is no longer a 
novelty. The simple 3.5-digit 
5-function watch is now selling at less 
than US $ 10 each in the world mar¬ 
kets. The futurists assert that the elec¬ 
tronic watches are going to push out the 
mechanical ones. The Swiss suppliers 
of the mechanical watches arc already 
feeling the pinch of the competition. 

What about our country where the 
demand for watches—whatever 
type - remains unsatisfied despite the 
recent liberalisation of the import pol¬ 
icy? 

The electronic watch has already at¬ 
tracted the affluent classes in our coun¬ 
try. One who travels to foreign lands 
comes back after each trip with an elec¬ 
tronic watch adorning thq wrist since it 
is no longer fashionable to bring in a 
radio or a TV or a cassette tape recor¬ 
der, or even a pocket calculator. Ail 
these are being assembled in this coun¬ 
try and their prices are relatively low 
and the quality of their performance is 
satisfactory. 

There are four manufacturers of 
electronic watches in this 
country—Century, Monica, Raghav 
and Shreeshyla Timex (refer EFT An¬ 
nual Number 1978, page 234). Century 
is located in SEEPZ and all its produc¬ 
tion is reserved for exports. The other 
three arc also committed to exporting a 
part of their production. But all these 
three indigenous suppliers have not 
touched the tip of the iceberg. 

The annual demand for watches - alt 
watches - is estimated to be around six 
million. Once the domestic manufac¬ 


turers come up to this level of produc¬ 
tion, the smuggling of watches would 
come to a stop — provided the prices are 
competitive. Because of the tight mar¬ 
ket conditions, if the manufacturers 
keep their prices high, no amount of 
appealing to patriotic feelings will stop 
smuggling of watches. 

And this applies to electronic 
watches also. The manufacturers of 
electronic watches in this country can 
win over a fair share of the market if 
they keep their prices comparable to 
the international. 

Among electronic watches, two 
types have become fashionable —LED 
and LCD, though the latter is clearly in 
the lead. Japan has emerged as a major 
exporter of LCD watches in the world. 
Both developed and developing coun¬ 
tries are its clients. The Japanese watch 
companies are of the view that by 1980, 
one-third of the watches manufactured 
in the world will be of the LCD type. 

At present, the battery in a LCD 
watch needs to be replaced after a year 
or two. Japanese companies are now 
working on LCD watches which will 
run for five years without replacement 
of the battery. (Newsweek for the 
week-ended January 30,1978, has re¬ 
ported that K. Hattori & Co Ltd, 
Tokyo, Japan, has already succeeded in 
manufacturing an electronic watch 
which can run for about five years with 
an ordinary battery.) 

In our country, price of the LCD 
watch is the Achilles' heel. Once it is 
brought in the range of Rs 200-300, it is 
likely to sweep the market. 

Abroad, innovations on a wide scale 
are being attempted. Fountain pens 
and ball point pens have incorporated 
in them the electronic watches. 


Watches - cum - calculators are also 
being put in the market The LCD 
watchmakers in Japan and elsewhere 
are investing heavily in their develop¬ 
ment efforts so as to give unique fea¬ 
tures to their electronic watches. 

Our manufacturers of electronic 
watches will have to keep an eye pn 
developments in other countries so as 
to profit from their experiences. In the 
80's the mechanical watch in this coun¬ 
try will slowly give place to the elec¬ 
tronic watch. It is indeed a challenging 
situation which demands acquisition of 
improved technology coupled with re¬ 
duced prices. 

If the import policy for the mechani¬ 
cal watches has been liberalised, why 
not apply the same policy to electronic 
watches which are expected to sweep 
our markets in the coming years? 

The guidelines for the electronics in¬ 
dustry for 1977-78 (October 1977 
issue of EFY, page 48) state that “in 
view of the high import content, and 
time that would be required for indi- 
genisation, low priority is accorded to 
electronic watches." It may be stated 
that the import content is high even in 
the case of mechanical watches, but the 
government has liberalised their im¬ 
port in CK.D or SKD condition. 

Why this indifference to electronic 
watches which have come to capture 
the imagination of the prospective 
buyers? Let the assembly of electronic 
watches be liberalised as the indigen¬ 
ous components-case, dial, 
strap—will be similar in the case of the 
mechanical and electronic watches. 

It is suggested that the guidelines for 
1978-79 should be suitably amended 
after a thorough re-examination of this 
question. □ 
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COMPUTER TRAINER 

Model CT-11 



The AEC COMPUTER TRAINER is a very versatile and com¬ 
pletely self-contained laboratory experimenter unit. 

It is designed to offer an advanced and complete course in 
digital circuits, using ICs, leading to the thorough understanding 
of the basics of modern digital computers 

It can also be used for prototyping purposes. 

This trainer uses 56 TTL logic gates and offers a thorough 
practical training in Boolean algebra, construction of combina¬ 
tional and sequential logic circuits, computer organisation and 
their application In digital equipment. 

More than 200 experiments, providing more than 100 hours of 
laboratory work, covers the entire field of digital logic. 

It has built-in short-circuit protected regulated power supplies, 
input logic switches, clock generator, output lamp indicators, 
digital displays etc can also be used for any eternal applica¬ 
tions. 

Finally, this trainer is also used as a DIGITAL 1C TESTER. 


For details contact: 

ALLIED ELECTRONICS MFG. CO. 

337 Thumbu Chatty Street, Post Box No. 203, Madras 600001. 

Telephones: 422269, 445904, 423368 


SE0NICS Ultra-mini Toggle Switches 


SEONICS ultra-mini Toggle Switches, though small in size, perform big 
jobs of the large-sized switches—efficiently, unerringly, over long 
periods I Due to their sub-miniature size, these switches are ideal for 
high density packaging. 


9A/F»2 HEX NUTc, ^ 10*0.79* 
-01 




U.II?..1 l ’U.'U 


t L ■■ - 


_ TOTAL „ 

r. TRAVEL 1 rtf 


TOGGLE SWITCH M00B.-T 2A 


r- E S a HOLE 11 MIN DEIS. 

ra 

>- 

ts-V-2 1 


K 

-Jfj 

WITH 

LOCATING 

WITHOUT 

LOCATING 

LOCK 

WASHER 

LOCK 

WASHER 


RECOMMENDED PANEL CUT-OUT 


Sole selling agents : 

CHITRA AGENCIES 

1-2-332/17 Gagan Mahal Road, 
Hyderabad 500029 
Phone: 61231 


SPECIFICATIONS 

Double Pole—Double throw 
. a) 2 amps. 250V A.C. 50 c/s 
b) 4 amps. 30V 
Below 10 milliohms 
500 Megohms (min) 

20,000 cycleslmin. operation 

a) Coloured Plastic Caps for identification of controls 

b) Knurled mounting nut or Decorative mounting nut. 

For Bombay region: 

N.J. Electronics, 820 Parekh Market, 
Lamington Road, Bombay 400004 


CIRCUITRY 
CURRENT RATING 

CONTACT RESISTANCE 
INSULATION RESISTANCE 
LlfE EXPECTANCY 
ACCESSORIES 


For Delhi region : 

Chawla Trading Co., 1651 Bhagirath Palace 
Chandni Chowk, Delhi 110006 
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In India... 


Electronics in Haryana 
Expected to Grow 

At present there are only eight 
units—all small - scale — in Haryana 
which are engaged in the manufacture 
of electronic products. These units are 
located in Faridabad and Ambala, and 
the value of their annual output is esti¬ 
mated to be around Rs 200 million. 

The industries department in 
Haryana is planning to raise the pro¬ 
duction of electronic goods in the state 
to Rs 1000 million by 1983-84. Since 
the output of the electronics industry in 
the country is forecast to rise to Rs 
18000 million, the share of Haryana 
would be be tween five and six per cent 
of the total. 

In order to achieve this goal, two new 
growth centres for the establishment of 
electronic units have been selected, 
namely, Dundahera (district Gurgaon) 
and Ambala. An Electronics Testing 
and Developing Laboratory is being es¬ 
tablished at Dundahera. The exising 
facilities at Ambala for testing of elec¬ 
tronic instruments and quality control 
are being strengthened. At the second 
stage of development, three new 
growth centres (at Hissar, Rohtak and 
Kurukshetra) would be set up. 

Since the Dundahera complex is very 
near the Palam International Airport, 
the state government is urging the cen¬ 
tral goyernment to permit the estab¬ 
lishment of an Electronic Export Pro¬ 
cessing Zone on the same pattern as the 
one set up at Santa Cruz, Bomb^The^ 
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argument is advanced that in view of 
the facilities available in Delhi, this 
zone could be a flourshing centre for 
exporting electronic goods. Already 
the Directorate of Industries, Haryana, 
has selected 100 potentially viable elec¬ 
tronic products whose production can 
be encouraged in this zone. 

New Year Gift 
for Punjab Units 

The Electronics Testing and Develop¬ 
ment Laboratory of the Department of 
Industries, Punjab, has started func¬ 
tioning for the benefit of electronics 
units in the state. Situated at D-J1, 

S.A.S. Nagar (Mohali), near Chan¬ 
digarh, the lab is expected to offer the 
following facilities: 

1. Testing calibration and standardisa¬ 
tion of electronic instruments with 
indigenous & imported equipment. 

2. Product development in electronics. 

3. Development of modern television 
circuits and antennae. 

4. Modern tool room with machinery 
for making dies, jigs and fixtures. 

5. Making of precision dies by spark 
erosion techniques. 

6. Environmental testing of 
electronic equipment. 

7. Sponsoring of applications for new 
electronic industries in Punjab. 

8. Technical assistance to units in pro¬ 
duction. 

4, Development of printed circuits. 

New Products From 
CEERI, Pilani 

The Central Electronics Engineering 
Research Institute (CEERI), Pilani, 
has developed a number of new pro 


electret throat microphone, piezoelec¬ 
tric ceramic throat microphone, VHF 
multichannel varicap TV tuner, VHF 
television sweep generator and PF in¬ 
duction furnace. 

French Delegation Hopeful 
of Collaboration 

A high level electronics and data pro¬ 
cessing delegation from the French 
ministry of industry had discussions last 
month with Prof. M.G.K. Menon, 
chairman of the Electronics Commis¬ 
sion, and with other government 
officials, to work out a comprehensive 
cooperation agreement between 
France and India. 

The delegation, headed by Mr Ger- 
minet — director in charge of interna¬ 
tional affairs in the Department of 
Electronics — ministry of industry — 
visited all major establishments in the 
field of electronics, data processing and 
computing techniques at Bombay, 
Hyderabad and Bangalore. Mr Ger- 
minet was of the view that there were 
good prospects of collaboration bet¬ 
ween India and French electronics 
companies. 


And Abroad... 


New Minidiodes With 
1mm Light Emission 

The brightness of LEDs has been con¬ 
tinually increased and now LEDs are 
on the market whose light emission is 
only one millimetre wide. The new 
minis are available from Siemens (W. 
Germany) in three colours (red, yellow 
and green) for use in wrist watches, 
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cameras and many other small-size 
goods. 

Previous LEDs, measuring from 
three to five millimetres, were too large 
for many applications, in particular be¬ 
cause of their mounting depth. The new 
miniature design may be conveniently 
used for telling the photographer view¬ 
ing an object whether the surrounding 
light is too bright, too dark or just right. 
Another suggestion is to illuminate the 
liquid crystal display of a wrist watch 
with the light emitted by minidiodes. 
This combination of LED and LCD 
will ensure readability also in the dark. 

Measuring equipment of all types 
will benefit from this technological 
progress and this applies also to dash¬ 
board indicators for fuel gauges, temp- 
eratuic sensors and speedometers. 

Quantity production of these new 
devices will soon be started by Siemens. 
The light intensity is about 1 mcd for 
I OmA. The plastic cover over the chips 
is transparent. 

Holographic 3-D Film 
Made in USSR 

Soviet cinematographers have made 
the first - ever three - dimensional col¬ 
our motion picture, using the laser - 
based holographic method. Though the 
first experimental film of the kind 
lasted a mere 30 seconds, work is in 
progress at the laboratories of the Mos¬ 
cow Cine - Photo Research Institute for 
the production of holographic colour 
films of the duration of over 30 minutes 
and for a 300 - strong audience. 

According to Prof. V. Komar, direc¬ 
tor of the institute, the scientists at the 
laboratory have successfully developed 
a method of recording 3-D colour im¬ 
ages with laser beam. Though the cam¬ 
era originally developed for the pur¬ 
pose could take pictures of small ob¬ 
jects only, a laser - based camera which 
can shoot large size scenes has already 
been designed, and work is in progress 
for making a holographic screen of 
complex structure. 

INTELCOM 78 in September 

Beirut (Lebanon) will host the first in¬ 


ternational telecommunications expos¬ 
ition in the Mideast (West Asia) this 
year. An exhibition will be held from 
September 11 to September 16, 1978 
while the technical programme and 
training session will be extended over a 
period of 22 days from September 4 to 
September 25, 1978. The American 
University of Beirut will be the venue 
of the exposition whose theme will be 
‘Telecommunications faeed of the 
Middle East, the Mediterranean Coun¬ 
tries and Africa.' 

At the same time, the Arab Tele¬ 
communication Union (ATU) will be 
holding its plenipotentiary meeting 
(held once in three years) at Beirut. For 
the next five years, the Arab countries 
will be investing more than 40,000 mill¬ 
ion in domestic development plans 
which will be largely financed out of oil 
income. A large fraction of this invest¬ 
ment is bound to be on modernisation 
of telccommunications plants to bring 
them up to the level of the leading na¬ 
tions of the world. 

Data Processing Machinery 

At Leipzig Fair 

Exhibitors from 19 countries will be 


showing data processig equipment and 
office machinery at the 1978 Leipzig 
Spring Fair to be held for 12th to 19th 
March 1978. 

The GDR manufacturers will be rep¬ 
resented by the foreign trade organisa¬ 
tion, Robotron - Export - Import, and 
will include typewriters, accounting 
and invoicing machines, data acquisi¬ 
tion devices and EDP equipment. Par¬ 
ticular emphasis will be on the new EC 
1055 EDP system. The multipurpose 
system has been designed for uses in 
science, business management and a 
variety of other applications. 

Among the wide range of peripheral 
equipmental designed for use with the 
Robotron EC 2655 central unit and the 
EC 1055 system, will be the EC 7602 
microfilm output device, different table 
and drum drawing units, high - capacity 
disk stores, and subscriber’s stations for 
remote data processing. Also from the 
Robotron will be new and improved 
microcomputers. 

Other items from GDR manufactur¬ 
ers will include the Daro 1720 automa¬ 
tic accounting and invoicing machine 
and the Daro 1750 magnetic 
account computer. 
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Presenting the unique § 
high-accuracy, low radiation 


12- Frequency 






The new Philips 12-Frequency Service 
Oscillator is the first of its kind in India. 
It has been exclusively designed to 
obtain professional accuracy in your 
workshop at the price of an economical 
service oscillator. Capable of performing 
similar to any laboratory-class signal 
generator it guarantees: 


from Philips 


Technical Data 

Frequencies: KHz MHz 

452 1.5 5 11.8 

455 3.15 7.2 15 

560 4 9.6 21.5 


Quick, easy operation 
The definite calibration of this instru¬ 
ment enables easier and faster operation 
besides eliminating human errors during 
setting and reading. 

High accuracy, minimum radiation 
Since 12 frequently used spot frequen¬ 
cies are incorporated in this instrument, 
the output can be easily obtained with 
minimum errors. Comparative gain and 
sensitivity measurements in broadcast 
receivefs are possible with this instru¬ 
ment. 

Economy 

It can give a performance similar to 
a professional signal generator, yet it is 
priced. just as much as conventional 
service instruments. 

Ideal for: 

a) Comparative receiver measurements 
such as stage gains. 

b) Alignment of RF & IF stages. 

c) Fault-finding by signal analysis 
method. 


Output (RF): 

35 mV RMS max. modulated at 30% 
with 400 Hz (on every frequency); can 
be attenuated in steps of 10 and con¬ 
tinuously. 

Modulation Frequency: 

400 Hz 


Supply Voltage: 
240V 50 Hz AC. 



Dimensions: 
Length 223 mm. 
Breadth 115 mm. 
Height 150 mm. 
Weight 

2.2 kg. (Approx.) 


Price 

Rs. 840/-. 


Philips India Llmitsd 


PHILIPS 


CASPR.439.23 3 
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LICENCE FOR REMOTE CONTROL 

Having read my article on ‘Radio Re¬ 
mote Control of Models' published in 
the May ’ 77 and June ’ 77 issues of your 
magazine, some persons required 
clarifications regarding licensing pro¬ 
cedure for the 27.1MHz Citizens’ 
Band. 

The equivalent of CB licence is 
known as the ‘Experimental Wireless 
Station Licence' (under radiating con¬ 
ditions) in India. An applicant has to fill 
in a set of forms in duplicate and submit 
these to the' Government of India, 
Ministry of Communications (W.P.C. 
Wing), Sardar Patel Bhavan, Parlia¬ 
ment Street, New Delhi 110001. 

Up to a maximum of 400 milliwatts 
of input power with an antenna not 
longer than two metres is generally 
permitted. If the master oscillator is not 
crystal controlled, a frequency measur¬ 
ing instrument must be used. But it is 
wiser to use a small crystal which is 
made to order by Bharat Electronics 
and costs around Rs 70. 

Sell construction of equipment is 
permitted. Circuit diagrams and details 
regarding construction have to be fur¬ 
nished in addition to the fotms. The 
forms are available from the ministry 

If the licence is granted, the ministry 
will inform the applicant and require a 
tee to be paid. The licence remains 
valid upto .11st December of that vear. 

K G DEB. 

Bainra (SE Rly) 


MORE PROJECTS 

Seeing that you publish some articles 
on the construction of electronic 
gadgets in every issue, it surprises me 
that you do not give the average price 
of the components used.Giving the 
price ;will be, I am sure, most helpful 
to the constructors and hobbyists. 

Further, I think your magazine 
would become even more popular with 
its readers if you were to publish more 
electronic projects for hobbyists. 

RAJEEV ROHATGI 
Calcutta 

IN APPRECIATION 

Your magazine has improved to a great 
extent. I hope it will come up to the 
standard of Popular Electronics (pub¬ 
lished in the USA) in the near future. 

As an encouragement, I have decided 
to help in increasing the number of 
your subscribers to the extent possible 
for me. If each subscriber introduces 
even one more new subscriber, l am 
sure the standard of your magazine 
would improve still further. 

K.KARUNAKAR 

Ongole 

□ Please accept my grateful thanks for 
your Annual Number 1978 received by 
me just now. It is really beautiful. 

R.L.JAIN 
Teen Murti Electronics 
New Delhi 

□This is to thank you for the Annual 
Number 1978 which I have just re¬ 
ceived. The issue is most informative. 

B.P. PEREIRA 
Madurai 


CITIZENS' BAND 
TRANSMISSION 

In ELECTRONICS FOR you for the 
month of May 1977, an article enti¬ 
tled ‘Radio Remote Control of 
Models’ by Mr Keshari Gang Deb 
was published wherein it was stated 
that “there is a special band known 
as the Citizens!’ Band (27.1 MHz) 
for which no tests are required. One 
may straightaway start off with radio 
telephony.” 

This raised a query from a number 
of our readers who wanted to know 
if it was true that no licence was 
necessary for the Citizens’ band 
transmission, especially for low- 
power transmissions used in radio 
control. 

We addressed a communication 
to The Engineer, Ministry of Com¬ 
munications (WPCWing), Sardar 
Patel Bhavan, Parliament 
Street,New Delhi. In reply, we got a 
cyclostyled reply which stated that a 
licence was necessary to establish, 
maintain and work a wireless 
telegraph/ telephone station in 
India. Obviously, the government of 
India treats the Citizens’ band 
transmission on par with any other 
transmission! But the letter from Mr 
Deb printed along side is self- 
explanating. 

Complete Sets of 
EFY's 1977 issues 

A limited number of complete sets of 
the ELECTRONICS FOR YOU issues 
published during the year 1977, including 
Annual Number 1878, are available 
at their face value. Those who desire to 
have these issues may kindly get In 
touch with us at the earliest as the stocks 
are likely to exhaust very soon. 

—Circulation Manager 

PLEASE NOTE 

Annual Number 1978 includes the 
December 1977 issue . There was 
no separate issue for this month, 
as ever. 
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Beginning of 
Broadcasting in India 


G.V. Sulu VU2GV 


A leading historian once said that we, as a nation, lack the 
sense of history. In keeping with this ‘tradition’ when the 
All India Radio (AIR) authorities decided to celebrate the 
golden jubilee function in July and August 1977, they 
never bothered to research about the early history of 
broadcasting in India. This fact was borne out by the speech 
of the director general of All India Radio on July 23,1977 
at Bombay. In the Golden Jubilee function, while welcom¬ 
ing the prime minister, Mr Morarji Desai, the director 
general appealed for funds to write the history of broad¬ 
casting in India. 

It is not known as to what prompted AIR to go in for 
golden jubilee celebrations in 1977. Perhaps under the 
relaxed atmosphere created by the new government AIR 
wanted some occasion to celebrate, and selected the first 
fifty years of the inauguration of the Bombay and Calcutta 
radio stations of the Indian Broadcasting Company for this 
purpose. It was called ‘Fifty Years of Broadcasting in India’ 
and as an after-thought, it was qualified as ‘Fifty Years of 
Organised Broadcasting.’ 

The AIR brushed aside all the early broadcasting as, in 
its view, it was all experimental. The fact that the so-called 
organised broadcasting — a commercial venture of a pri¬ 
vate company - was also an experiment which failed within 
33 months of its inauguration, was conveniently over¬ 
looked. 

In all the special features put out over the radio and TV 
and the articles published on this occasion in various 
magazines and newspapers, there was a mix-up of fifty 
years of broadcasting in India, and fifty years of Bombay 
station. And some VIPs even called it ‘Fifty Years of AIR’ I 
In none of these writings or broadcasts, however, any men¬ 
tion was made of the early broadcasting stations set up at 
Madras, Calcutta, and Bombay in 1924. 

It is on the records that broadcasting in India was started 
by the Madras Presidency Radio Club, and Mr C.V. Krish- 
naswamy Chetty was the pioneer of this venture. While he 
was a student of the Madras Christian College, Mr Chetty 
read about the experiments carried out abroad by Hertz, 
Righi, Branley, and Marconi. During the vacations he used 
to spend hours and hours in assembling battery cells and 
wireless receiving sets with ‘Coherer’. Later he went to the 
United Kingdom for higher studies and obtained a B.Sc. 
(Tech) degree in 1910. He was elected Associate Member 
of the Institution of Electrical Engineers (I.E.E.) On his 
return, he joined the Madras Electric Supply Corporation. 
In 1914 he was appointed as an electrical engineer by the 
Madras City Corporation. At that time he was a full 



Madias Presidency Club's radio transmitting set which 
was presented to the Madras city corporation and was m 
use till 1938 



member of the I.E.E. and the secretary of its Madras 
branch. 

While in the UK, he observed the emergence of wireless 
communication at close quarters. On returning to his 
homeland, he rigged up a better wireless receiver which 
picked up radio stations from the UK and the Hague. Since 
broadcasting was pioneered by the radio amateurs in most 
of the western countries, he was very much interested in 
assembling a transmitter for broadcasting in India. But the 
non-availability of the vital components for the assembly of 
the transmitter was a major hurdle. It is believed that he 
even attempted to fabricate triode valves for his transmitter 
with the assistance of goldsmiths and glass-blowers, though 
with no luck. 

In the beginning of 1924, a representative of the Marconi 
Company brought a 50 watts transmitter and demonstra¬ 
ted it in all the major cities in our country. His demonstra¬ 
tion in Madras triggered the enthusiasm of the amateurs 
there. Taking advantage of the favourable climate, Mr 
Chetty founded the Madras Presidency Radio Club with 
H.E. Viscount Goschen, the Governor of Madras, as the 
patron. It appears that the club got some hard-to-get com¬ 
ponents for its transmitter from the representative of the 
Marconi Company So much so, within two months of the 
formation of the club the members assembled a 50-watt 
transmitter and started broadcasting from July 31, 1924. 

Later, this club obtained a 200-watt transmitter from 
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Marconi Company which, it seems, was a present. This 
transmitter had two oscillator and two modulator valves 
with a preamplifier for the microphone. These valves re¬ 
quired 24 volts DC for filaments and 1,500 volts for the 
plates. To supply these two voltages a double commutator 
generator coupled to an electric motor was used. The 
transmitter was tuned to 411 metres band and was coupled 
to a six-wire cage aerial which was 12.2 metres high with a 
counter-poise of four wires 7.6 metres below the aerial and 
2.4 metres above the ground level. 

The programmes were transmitted daily between 6 pm 
and 8 pm. In the evenings whichever artist dropped in at the 
club, just tor the fun of singing on the radio, was handed 
over the microphone. The improvised studio of the station 
had a piano, tabla. mridungam. a leg-harmonium, and a 
gramaphone with pick-up. If no artist turned up. the 
gramaphonc records were played. Mr Victor Paranjoti and 
Binstead used to present western music and programmes in 
English. The names of some leading Carnatic musicians are 
also found in the list of those who frequently gave concerts. 

The club's transmitter was under the charge of Mr T. 
tsodandaramiah. Apart from maintaining and operating 


the transmitter, he was also doing the announcements and 
disc-jockeying—purely a voluntary service. Mr Kodan- 
daramiah was the first broadcast engineer, radio an¬ 
nouncer, and disc-jockey of India. 

When this station began broadcasting, there were only 
about thirty enthusiasts who could receive the programmes 
in their crystal sets. In those days assembling a crystal 
receiver was a technical feat. And getting a licence for it 
from the British government was a tough job. But, within a 
year, the number of licences rose to a hundred. Some of 
them used a single-stage audio amplifier with a ‘diaphragm 
speaker' that could be heard in a room. The Madras club 
was getting a share of the radio licence fee collected by the 
Posts and Telegraphs department. However, the expenses 
in running this club station were largely met out of the 
contributions and donations received from its members. 
Eventually, mounting running expenditure and lack of sus¬ 
tained financial support from the members forced this club 
to wind up broadcasting in October 1927—nearly fifty 
years ago. 

Very shortly after the beginning of the Madras Club 
Station broadcasting with call sign ‘2GR\ the Radio Club 
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of Bengal started its broadcasting with call sign ‘2BZ’. It 
was followed by the Bombay Presidency Radio Club—call 
sign ‘2FV\ Bombay’s 100-watt station was heard in far off 
places such as Ranchi and Rawalpindi. Its broadcast were 
in 387 metres band. 

The Radio Club of Bengal was publishing a monthly 
entitled ‘Radio’ since January 1925, edited by Mr G. 



Mr C.V.K. Krishnaswamy Chatty, the 
pioneer of radio broadcasting in India. 


Briggs, with the editorial and publishing offices at East 
India Radio Co. (Grosvenor House, Calcutta). The ‘Radio’ 
was priced Re 1 per issue and was well patronised by the 
advertisers. It was the first radio magazine of India. 

‘Radio’ issue of January 1926 is available with this wri¬ 
ter; it contains articles, both technical and general, and 
programme schedule of the Calcutta, Bombay, Rangoon, 
and Colombo stations. It also has a listing of the foreign 
broadcast stations heard in India. At the end it has a single 
pap ‘call book' containing call signs and addresses of the 
42 amateur stations in India which were active in 1925. As 
per the information in this issue, by the end of 1925 Cal¬ 
cutta and three amateur stations were broadcasting regu¬ 
larly on the medium waves with 100 watts power each. 
They put out concert music, news, time signals, weather 
reports, etc. 

In 1926 the Indian Radio Telegraph Company, which 
undertook the building of beam stations for Imperial Wire¬ 
less Chain, received the permission from the government of 
India to form a separate company for die purpose of broad¬ 
casting in India. As a* result, the Indian Broadcasting Com¬ 
pany with a capital of Rs 1.5 million was formed to set up 
two high-powered radio stations at Bombay and at Cal¬ 
cutta. This company was to get 80 per cent of the radio 


licence fees collected by the Posts and Telegraphs depart¬ 
ment with the remaining 20 per cent going to the govern¬ 
ment. 

The Bombay station of this company was inaugurated on 
July 23, and the Calcutta station on August 26 of 1927. 
Consequent on the commencement of broadcasting by this 
company, amateurs and amateur clubs were prohibited 
from broadcasting and were asked to confine to their 
point-to-point communication only. And the power of the 
amateur transmitter was also restricted to 10 watts. This 
put off the Bombay and Calcutta amateur broadcasting 
stations. Since there was no radio station of the company in 
Madras, the Madras club radio station was dlowed to con¬ 
tinue. But due to financial difficulties this station was 
wound up later, after forty months of fruitful operation. 

Transmitter of the Madras club was presented to the 
Madras city corporation by Mr C.V.K. Chetty; he success¬ 
fully persuaded it to take up broadcasting as an amenity to 
the public. As a result, the corporation's broadcasting was 
inaugurated on April 1, 1930 by Dr A. Rainaswamy 
Mudaliar. This station had an improvised studio in the 
annexe and the transmitter on the terrace of the- Rippon 
Building. Since Messrs C.V.K. Chetty and 
T. Kodandaramiah were both working in that corporation, 
naturally they were also looking after the transmitter and 
the entire administration of the station till 1938 when 
opening of the Madras station of AIR forced the closure 
of the corporation’s broadcasting. 

Thus, between 1924 and 1938 Mr C.V.K. Chetty 
pioneered broadcasting in India. Throughout he was ably 
assisted by Mr T. Kodandaramiah. When the history of 
broadcasting in India is written, the names of these two 



pioneers should be written in letters of gold, and Mr C.V.K. 
Chetty given the due credit and declared as The Father of 
Broadcasting in India. □ 
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MINICOMPUTER PERIPHERALS 

J.T George 


By the turn of this decade the turnover of computer and 
associated equipment manufacturers is expected to be gre¬ 
ater than that of any other organised industry in the United 
States. The computer industry can be classified into three 
categories, namely, a small number of giants making big 
computers and compatible peripherals, a large number of 
manufacturers of minicomputers, and a still larger number 
of a wide variety of minicomputer peripheral equipment 
suppliers. The predicted growth of minicomputer industry 
is around 30 per cent per annum for the next five years. 

Earlier the computers were exclusively used in the do¬ 
main of scientific, technical and large-scale commercial 
applications. However, during the past few years the 
minicomputer manufacturers have given a new architec¬ 
tural get-up to the computers, diversified their end use, and 
above all made them within the reach of original equipment 
manufacturers by slashing their cost. The vast reduction in 
the cost of integrated circuits and large-scale integration 
have made this possible. 

Minicomputer definition 

What is a minicomputer? Any attempt to define a 
minicomputer will evade an answer and it is unlikely to be 
generally acceptable. The definition of minicomputer has 
been changing with the passage of time and is dependent 
upon the state of the art of hardware and overall system 
cost. 

However, it is possible to classify the minicomputers 
according to their cost, mass production, ease of main¬ 
tainability by the user and the amenability to programming 
by non-experts. 

Viewing from the hardware point, these machines have a 
, word length of 16 to 32 bits, memory in the range of 8 k to 
256 k bytes or more; ease of interfacing to a wide variety of 
peripherals, if need be at the users’ premises, physical size 
and ability to survive in uncontrolled environmental condi¬ 
tions are other attributes of the minicomputers. 

Peripherals 

The minicomputer peripheral market is wide and varied. 
In large computers the processor cost is much more than 
that of individual peripherals; in minicomputer-based sys¬ 
tems the computer may be used as an extension of the 
peripheral and may represent only 20 to 30 per cent of the 
total system cost. The peripheral devices which communi¬ 
cate signals between the computer and the controlled en- 
viomment and which enable the minicomputer data stor- 


Mr J.T. George it head of the computer section in Vikram Sarabbai 
Space Centre, Trivandrum. 


age expansion are a significant part of the minicomputer 
market. 

Earlier the peripheral manufacturers were mainframe 
makers who together with their associates held the mar¬ 
ket; but now with the proliferation of minicomputers the 
list of independent peripheral suppliers has grown longer 
and bigger. 

Miniperipherals are relatively small in size and can be 
placed on table top or rack mounted together with the 
minicomputer, though there are a few exceptions. They are 
much less expensive than their medium and large-scale 
computer counterparts, although they have technically 
many things in common. 

ft is, however, possible to connect any standard large- 
size computer peripheral to a minicomputer if. cost is not 
taken as the prime consideration. 

Miniperipherals, in comparison with standard peripher¬ 
als, are generally at the low end of the performance scale. 
Their cost may vary from a few thousands of rupees to a few 
tens of thousands. 

The common miniperipherals are teletypewriters, CRT 
terminals, magnetic tape cassettes, magnetic tape drives, 
floppy disks, disk cartridges, printers, plotters, A/D and 
D/A converters, relays, programmable clocks, modems etc. 
I’he salient features, specifications and cost ranges of some 
of them are discussed below: 

Teleprinter 

Teleprinter is one of the most popular peripherals used 
with minicomputers. Almost every computer is equipped 
with one tcleprinter-like device for print-out. An interac¬ 
tive teleprinter includes an alphanumeric keyboard, a hard 
copy printing unit and, at times, a paper tape read-punch 
device. Teleprinters can transmit as well as receive digital 
information from a nearby or remote computer. 

Teleprinters are classified operationwise into three 
categories, namely: Receive Only (RO). Keyboard Send 
Receive (KSR) and Automatic Send Receive (ASR). 

Of the two basic printing techniques used in teleprinters, 
the impact printing is at present the most widely used, but is 
being phased out by the non-impact type. Ordinary paper 
rolls can be used in impact type and this type is ideally 
suited for providing multiple copies. However, they tend to 
be noisier and breakdowns arc frequent. 

Many variations in character font mounting such as 
typebar, drum, wheel, spherical print-ball and chain are 
common. The latest trend is to use dot matrix printers. 

In the US about 40 manufacturers are in the teleprinter 
line. The cost ranges from Rs 10,000 to Rs 40,000, accord¬ 
ing to type, print method, number of columns, print speed, 
character codes and transmission speed. 
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CRT display 

CRT displays arc the most convenient man-machine 
interactive devices connected to minicomputers. The main 
limitation is that they are unable to produce hard copies, 
unless interfaced to a hard copy unit. However, they offer 
extensive editing and block transfer of edited message to 
minicomputer. 

The C'RT display terminal typically consists of CRT dis¬ 
play unit, keyboard, refresh storage and control, character 
generation and communication interface. These devices 
can be divided into two categories— those that are purely 
alphanumeric and those that have graphic capability. CRT 
displays may be designed to have a high refresh rate or they 
may use storage techniques to achieve a steady display. 

The features of the display include the size of the display 
area, the number of characters per line, lines per display 
and the methods used for character generation. 

CRT displays are currently available with useful writing 
surfaces of up to 23 cm x 30.5 cm. Some terminals offer a 
paging capability where a buffer is organised to hold more 
data than can be displayed on the screen at any one time. 
The stored data can be displayed on command, a'page' at a 
time, or rolled back and forth in front of the display window 
or viewing area. 

Another feature of the CRT is the cursor. A cursor 
marks the position on the screen where the next charac¬ 
ter will be read or written from memory. The cursor can be 
moved right or left and up or down. 

CR T terminals can be operated in the teletype mode 
where each character, when entered on to the screen, is 
simultaneously transmitted to the minicomputer, or in a 
‘ock mode, where the entire message can be composed 
>;d edited oft line on the screen before it is transmitted in 
full to the computer. 

The check list for CRT selection includes terminal fea¬ 
tures like option for cassette, display characters, edit fea¬ 
tures, speed of communication and software support. 

The teleprinter, earlier described, once the mainstay ot 
world’s computer input/ output peripherals, is falling out in 
favour of CR T displays. 

Dot matrix printers 

Advances in solidstate electronics, together with innova¬ 
tive printing mechanisms, have enabled manufacturers to 
produce faster, more versatile and operatot efficient prin¬ 
ters. 

Unlike line printers using fixed arrangements of charac¬ 
ters formed on a ball, drum or chain the dot matrix system 
makes character shapes from a scries of dots which, de¬ 
pending on print clarity and the font required, consists of an 
array of 5 x 7, 7 x 7, or 9 x 7 dots. 

A great advantage of this printing technique is that 
character sets can be easily changed electronically and 
could be cvei'i unuer software control. Special characters or 
svn hols present no problem, provided the pattern can be 
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formed by the matrix dots. Since the printing process lends 
itself to electronic control, it has become viable to include a 
microprocessor controller in the printer which offers many 
advantages. 

A vertical row of about seven printwires forms the basis 
of the print head mechanism. When printing impulses are 
received, the solenoids are selectively energised to drive 
the wires against the inked ribbon, paper form and platen 
to form the first vertical row of dots in the construction of a 
character. Four to five carbon copies can be had at a time. 
Paper movements and character shifts are accomplished by 
solenoid action or stepper motor and linkage assembly. 
The dot matrix printers give the user a variety of options 
and cost around Rs 50,000, including control. 

Centronics were the first to introduce dot-matrix printer, 
and now most of the major minicomputer manufacturers 
have announced alternative microprocessor controlled 
dot-matrix printers. 

Digital Equipment Corporation (DEC), with their ex¬ 
perience in high volume manufacturing, have now cleared 
up much of the business with their versatile low-cost dot¬ 
matrix printer key board terminal. 

Cassettes 

Philips were the first to introduce cassettes in the market. 
Cassette drives adopt either continuous or incremental 
recording. Both the types of recording are performed bit 
serially on one or two tracks. The so-called continuous 
recorders write serially on to the tape in groups of bits 
(typically 8 or 16). The groups of bits are organised into 
words which, in turn, are structured into records. A record 
may range from two to several thousand words. Again, the 
records are grouped into files, which range from two to 
hundreds of records. 

Words are recorded in a synchronous manner and re¬ 
cords are separated by inter-record gaps. Cassette recor¬ 
ders can record one million characters per tape or more. 

Incremental cassette tape drives record data by starting 
and stopping the tape for each bit or character, thereby 
eliminating the need for inter-record gaps. This mode is 
ideal for asynchronous operation with a teleprinter or CRT 
terminal by avoiding the requirement for buffering. 

Very few cassette recorders have identical performance 
and characteristics; most manufacturers prefer to design 
what they consider to be the best fit for the user market. 

Important cassette tape characteristics are defined by 
cassette capacity, type of drive employed, record file and 
tape lengths, recording technique, number of tracks, re¬ 
cording density, error detection capability, transfer rates, 
rewind time, bidirectional read/write capability, software 
support and available interfaces. 

Floppy disk 

Floppy disk was born at IBM research lab, under the 
direction of Alan Shugart. That was in 1967, and eventu- 
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ally in 1970 IBM at last introduced a floppy disk which was 
used as a read only device for loading programmes to detect 
faults on IBM 370 machines and thus reduce maintenance 
time. 

The floppy disk is a combination of magnetic tape ‘and 
disk technologies. The recording medium called a diskette 
(a name invented by Innovex) is oxide coated mylar just 
like magnetic tape. The disk is housed in a plastic cartridge 
which resembles the jacket of an JLP record. 

The plastic case that houses the diskette has three holes, 
one for spinning, one for read/write head, and the last for 
index mark access. The case, remains stationary while the 
disk rotates inside it. Unlike other disks, a floppy read/write 
head actually comes in contact with the recording medium. 
The physical contact causes wear, so a floppy disk inevita¬ 
bly has a shorter life. The read write head is moved from 
track to track by a lead screw driven by an incremental 
stepper motor. The access is. therefore, relatively very slow. 

IBM floppy is divided into 77 tracks and rotates at 360 
rpm; information contained in about 3000 cards can be 
stored on one disk. To increase storage capacity IBM later 
used both sides of the disk by incorporating a dual read 
write head on the drive. The new Shugart 850 and Data. 
Recording 1200 have the above option providing a storage 
of up to 12.8 M bits (1.6 M bytes) of unformatted data. 

Floppy disks will find application on smaller remote 
batch and intelligent terminals where cost is crucial. Flop¬ 
pies comprise ideal bulk memories for intelligent terminals, 
because they operate at speeds compatible with human 
operators, offer rapid data transfer to another device, pro¬ 
vide true random data access and once accessed show high 
reliability compared to cassette tape. 

The introduction of Shugart’s minifloppy has crashed the 
price to about $ 400. The hobby market for minifloppies is 
booming in the US. The floppy is yet another nail in the 
punched card, paper tape coffins! The market for floppies is 
well established and Shugart, CDC, IBM etc, have already 
had considerable success in floppy business. 

Analogue to digital (A/D) and dlg'lal to analogue (D/A) 
converters 

A large number of minicomputers are used in data acquisi¬ 
tion and process control equipments and their usage is on 
the increase. They are generally used to perform acquiring, 
monitoring and controlling parameters such as pressure, 
temperature, displacement, liquid flow and a host of others 
in industrial and laboratory environments. Many minicom¬ 
puters manufacturers nowadays offer A/D and D/A con¬ 
verters as a standard peripheral. 

When data are to be logged from more than one sources, 
multiplexed A/D converters are employed. The output of 
the analogue channel should normally be in the — 5V to 
+5V range. The resolution varies from 8 to 14 bits. The 
conversion time lies in the 2 to 50 microseconds range for 
about 10 bits output. The cost of A/D converter increases 


rapidly with accuracy above 12 bits. 

Some systems can handle data up to 1024 channels by 
multiplexing. The multiplexing can be performed sequen¬ 
tially or randomly under programme control. A/D systems 
invariably include a real time clock for programming. 

Conclusion 

There are many other peripherals such as plotter, line 
printer, card read-punch, tape read-punch, etc, which form 
part of the minicomputer configuration. Since they are vcy 
much in ufe with mainframe computers they are not re¬ 
viewed in detail. As mentioned earlier, any peripheral can 
be interfaced to a minicomputer if cost is not the considera¬ 
tion. 

The rapid decrease in cost and increase in power and 
reliability of minicomputers have widely extended the 
market needed for peripheral equipments. In foreign coun 
tries many minicomputer manufacturers have developed 
to varying degrees, range of peripheral equipments, com¬ 
munication interfaces and compatible software. Despite 
this, the list of independent peripheral suppliers continues 
to grow with costs of peripherals coming down. Unfortu¬ 
nately, in India, only a feeble attempt has been made to 
manufacture peripherals, so far. 

Peripherals provide building blocks, and it is for the user 
to put them to effective use and get the best out of them. 

□ 
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Electronics 

Technician 

Electronics technician (graduate/ dip¬ 
loma holder) required for setting up 
and controlling a small lab for testing 
prototypes for EFY and fabricating 
selected electronic products indepen¬ 
dently. 

Apply stating qualification, experi¬ 
ence and salary expected to: 

The Managing Editor 
Electronics For You 
303 Dohil Chambers, 46 Nehru Place, 
New Delhi-110024 
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HERE ISA 
REPORT.. 


"Tin Whiskers have been found to carry currents of 22-32mA 
before burning out They will be particularly troublesome in 
low voltage electronic equipments due to their low resistivity. 
It is strongly recommended that surfaces which may support 
stress induced whisker growth, such as tin, cadmium and zinc 
are excluded from spacecraft design. An alternative finish 
which has not been seen to support whisker growth Is 60/40 
tin-lead This solder alloy can be electroplated and then fused 
on to most metallic substrates, and such a finish is an ESA 
mandatory requirement for Printed Circuit Boards and termi¬ 
nations which are intended to support solder mounted com¬ 
ponents A solder coating is also preferable to a tin coating for 
retention of solderability during long term storage." 

—B.D. Dunn, 

Materials Section Product Assurance Division 

ESTEC, European Space Agency, Holland, 


MOST OF OUR CUSTOMERS PREFER 
SOLDER FUSED PRINTED CIRCUITS 
EVEN THOUGH IT IS SLIGHTLY COST¬ 
LIER THAN TIN PLATED CIRCUITS 


When you are looking for professional grade 
Printed Circuits, write to ANAND ELECTRONICS, 
who manufacture quality single- and double¬ 
sided PC Boards with solder fused or Bright Tin 
finish. 


ANAND ELECTRONICS 
PRIVATE LIMITED 

Krlshnagirl Road Hoaur-635109 

Phone: 151 Cable: PEECEEBEE 

(Regd. Office: 111/21 Mount Road, Madras 6) 


MOS CLOCKS & 
KITS 


1 * ,f 7 lEaP'/sr-" 



We offer MOS CLOCKS & KITS with tested 
components and detailed literature for easy 
assembly & wiring, including attractive acrylic 
cabinets in various colours. 

Kindly contact for further details, 

ultr-asales 

1142, Sad?shiv Peth, Poona 411030 
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INSTANT 

PRINTED 

CIRCUIT 

BOARDS 


Wa are regular manufacturers of Printed Circuit Boards. We 
offer Instant Printed Circuit Boards which can be used for 
assembling any circuit. Design and development engineers, 
students, educational institutions, R & D laboratories, hob¬ 
byists and amateurs will find these boards useful. Manufac¬ 
turers can also use these boards for prototypes and short 
production runs. Instant Printed Circuit Boards are suitable 
for direct mounting of transistors, Integrated circuits (ICs) and 
other components. 

Specify Order Code 

and Ouantlty. RATES: 1-24 Nos. Rs 10.00 each. 

MAIL YOUR ORDER TODAY. 25-49 Nos. Rs. 9.50 each. 


SUNDARAM 

ELECTRONICS 

L-5, Dr. Vlkram Sarabhai Instronics Estate, 
Thlruvanmlyur, Madras 600041. 


I: 1-24 Nos. Rs 10.00 each. 
25-49 Nos. Rs. 9.50 each. 
50-99 Nos. Rs. 9.00 each. 
100 & Above. Rs 8.50 each. 


Sales Tax & 
Postage 
Extra. 
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CONSTRUCTION 

High-Low Voltage Cutout 
With Delay to 

Protect Mains Operated Gadgets d. v. n k.t.subbi.h 

A simple cutout that can protect your costly gadgets from How to adjust 


either high or low AC mains voltages is described here. It 
switches off AC supply to a gadget if the voltage goes 
beyond the normal operating limits. 

The cutout also operates with a delay feature which 
provides protection against transients and unnecessary 
momentary switching on during power failure periods. Due 
to operating delay, as the power is switched on, the gadget 
is not powered immediately. The cutout waits and watches 
for about half a minute, and if the power is stable and there 
are no power trips, only then power is applied to the gadget 
under its protection. 

Two special features of this cutout are: (i) it uses a single 
relay and a single integrated circuit, (ii) no transformer K 
used either for deriving DC voltage supply or for providing 
monitoring voltage. The whole circuit can be built into ;i 
plastic lunch box. 

How it works 

The 12V DC is derived by using the transformerless 
power supply arrangement described in the November 
1.976 issue. [ Ed: Please see the author's article on page 33 
of that issue ] It consists of Rl, Cl, Dl, Z1 and C2 in the 
circuit diagram (Fig.l). The monitor voltage is obtained by 
the potential divider comprising R3, C3 and RT 

Zener diode Z2 shorts the negative voltages and limits 
the positive peaks to 1IV. Thus, its purpose is only trans¬ 
ient protection rather than controlling the output voltage. 
D2 allows the current to flow only into the load and not in 
the reverse direction. The current flowing though R2 is 
directly proportional to AC mains input. Thus, the voltage 
drop across it is a measure of Ac supply variations. C5 is 
the smoothing capacitor. R4 and C4 form the delay circuit. 

The IC dual operational amplifier is used as a window 
detector with two comparators, one for ‘high’ and the other 
for Mow’ limits. A noval feature is that it is connected in a 
simple way and uses a single DC voltage. Diodes D3 and 
D4, together with resistor R5, form an AND logic circuit. 

When the AC supply is within limits, both comparators 
give high output and the AND circuit also gives a high 
output (about 11V) which is used to actuate the relay. 
Outside the limits, one of the comparators gives high out¬ 
put and the other gives low output (about 3V). The AND 
circuit gives low output which unoperates the relay. Diode 
D5 shorts the reverse voltage surges caused by the current 
switching in the inductive relay and protects the transistor. 
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Adjust potentiometer PI for the lower limit, which can 
set the reference at the variable point of potentiometer 
from 0 to 6V. Adjust P2 for the high limit, which can set the 
reference at the variable point of potentiometer from 6 to 
12 V. Nominal operating limits are between 180 and 250V. 
If the monitor voltage is 7V, with nominal 220V AC sup¬ 
ply, set Pi to give about 5V and set P2 to give about 8V. 

Precise settings can be made by varying the input AC 
supply using a variac. With 180V AC, adjust PI to just 
unoperate the relay. Then with 250V AC adjust P2 to just 


unoperate the relax 



230V AC 

OUTPUT (SOCKET) 

Fig. 1: Circuit diagram tor the high-low voltage cutout T0 P0WER aAD0ETS 

PARTS LIST 

ict—747 integrated circuit (SEM) 

Tl — C1L 521 npn transistor (CDIL) 

Dl. D2-DR50 diode (BEL) 

D3, D4. D5-OA85 diode (BEL.) 

Z1-3Z12 zener diode (ECIL)—3W, 12V rating 

Z2—FZ 11 zener diode (ECIL)—400mW, ] IV rating 

Cl — luF, 400V bipolar capacitor 

C2, C5— 250 ziF, 12V electrolytic capacitor 

C3— 0.3 juF, 400V bipolar capacitor 

C4—2000 i»F, 12V electrolytic capacitor 

Rl, R3—100 ohm, 2W resistor 

R2—680 ohm, 1W resistork +1 % 

R4—5.1 kilohm, 1/4W resistor 
R?—10 kilohm, 1/4W resistor 
R6, R7— 4.7 kilohm, 1/4 W resistor, ±1% 

FI. P2—4.7 kilohm wirewound potentiometers 
SI—SPDT on/off switch f 

R —9V, 10mA relaywith two changeover contacts, 3A contact rating 

Applications 

This device can be used with ail expensive gadgets which 
need protection against either high or low voltages, or both. 
For example, the most common but costly gadgets like a 
television set or a refrigerator can be protected with it. 
Higher voltages than specified are harmful to all gadgets 
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because they drive higher than rated currents through the 
gadgets, fcven a 220V incadescent lamp will fuse if we 
operate it beyond a limit, say 250V. 

In case of motors, even low voltages arc harmful. When ' 
the voltage is low the motor may not start to rotate, and due 
to the absence of back emf, high currents will flow and 
datpage the motor winding. Similarly, low voltages are 
harmful for a refrigerator also as these can damage the 
compressor and motor. Therefore, both the high and low 
limits are really useful to ensure safety. 

I'he delayed operation of the device at start has added 
advantages too. During a power failure, if power appears 
momentarily, the cutout will not switch on. It will wait and 
watch for about half a minute, and if the power is stable, 
without trippings, then only the power will be applied. 
Thus, this cutout provides a true protection, because 
switching-on transients which are present when power ap¬ 
pears suddenly after a long failure are hazardous. It is 
generally advised to switch off a refrigerator or TV set 
when power fails, for this very reason. This cutout will do 
that job automatically. 

In particular, this cutout has much relevance in use with a 
refrigerator. When the running refrigerator is switched off 


For tho maximum information 
ralatad to alactronica— 

ELECTRONICS FOR YOU 

If this is not your own copy of ELECTRONICS FOR 
subscription today by completing tho form below : 

Subscription Order : 
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□ Exporter □ Importer □ Individual 
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and switched on again immediately, its compressor can get 
damaged. The refrigerator should not be restarted till the 
gas pressur inside its cooling system has attained an equilib¬ 
rium, which may take about two minutes. 

If needed, the delay of this cutout can be increased either 
by increasing R4 (up to 10k only) and C4 also, or by adding 
one more RC delay network after it. Greater delay is useful 
with a refrigerator but it will be more of a nuisance while 
using a TV set, because one will have to wail longer (un¬ 
necessarily) for the programme to appear on the screen. 

Limitations 

This device ensures safety and protection to your 
gadgets, but will not regulate the power supply. Therefore, 
if voltage excursions are too much and too often, or if 
uninterrupted operation is tequired along with safety, you 
may use this cutout along with a voltage regulator. 

The load current allowable is limited by the relay contact 
ratings. It should not. therefore, be used with high-power 
loads as for hot plates and heaters. 

Since a transformerless DC power is used, do not inter¬ 
change live and neutral connections and avoid direct physi¬ 
cal contact with the circuit while in use. □ 
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Make Yourself A Multipurpose Intercom 

Saftdlp Das 


Here is an intercom system which can also be used for 
various other purposes. In spite of its special features which 
are not generally available in the commercial models, it 
should not cost more than Rs 100 to build, including all its 
accessories. 

The first step in assembling this intercom is to construct a 
dynamic microphone. A simple permanent magnet louds¬ 
peaker may be used for this purpose, as shown in Fig. 1. 
When someone speaks with mouth near the loudspeaker, 
the cone vibrates and generates a tiny electrical signal. This 
tiny signal needs to be amplified so that it can drive the 



intercom’s main amplifier. The 1 megohm resistor in Fig. 1 
controls the bias to the transistor and also, to some extent, 
the negative feedback. The consumption of current is only 
about 1.5 mA from a 9-volt battery, but an amplification by 
a factor of about 50 is achieved. 

The next step is to find a compact, low power consump¬ 
tion amplifier which delivers a moderate output. On sur¬ 
veying the makret, HMV fiesta amplifier was found suita- 


changing some parts and omitting some others. For exam¬ 
ple, BC158 was tried for transistor T2 (in Fiesta amplifier) 
in place of the costlier AC125. And the tone control was 

[ 2-5cm DIA 

.- -M— Si PU 


S100 TURNS 
g OF 30 Swg 


^ 500 pF 


MW ANT CAN BE USED 

Fig. 3: Tuner circuit needed for the construction of a MW radio 
receiver. 


eliminated altogether in my prototype by installing a 
20-kilohm, 1/3-watt resistor between points ‘3’ and ‘4’ of 
the PCB (Fiesta's circuit diagram is readily available with 
booksellers specialising in electronics books.) 

Now connect the dynamic microphone with the Fiesta 
Amplifier, as shown in Fig. 2. The ‘talk’ and ‘listen’ connec¬ 
tions with the‘remote’ speaker are also shown in Fig. 2. But 
do not overlook the importance of using a shielded wire for 
connecting the ‘master’ set with the ‘remote’ unit. Other¬ 
wise, you might also pick up your local radio station and 
other electrical interference in the'neighbodrhood.which 
could disturb your conversation through the intercom. 



Fig. 4: Battery eliminator circuit which may be used to run the 
intercom set on AC mains. 
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Fig. 2. Circuit diagram for the multipurpose intercom set using 
the readily available 'Fiesta' amplifier. 

ble as it not only met the above-mentioned requirements 
but was also quite inexpensive. The amplifier’s printed 
circuit board and parts are readily available in most towns. 

It is possible to cut down the cost of this amplifier, 
without deteriorating its performance iu an intercom, by 


Other applications 

This intercom can also be used as a baby sitter, ‘door-o- 
phone’ or telephone/ electric guitar/ record player 
amplifier, and with slight modification as a MW receiver. 
For this, throw the ‘talk/ listen’ switch to ‘listen’ position 
and connect output of the telephone, electric guitar or 
record player pick-up, whichever’s sound you wish to amp¬ 
lify, to the socket for remote speaker. 

Its modification for use as a MW radio receiver is illus¬ 
trated in Fig. 3. 

Practical hints 

For economy of operation, AC mains supply may be 
used in place of dry cell battery (Fig. 4). 

Since the Fiesta amplifier gives about 1 watt output, a 
proper loudspeaker of 7.5 to 10 cm size which can handle 
the output should be used. For the remote station a smaller 
loudspeaker may be used. The whole master unit can be 
housed in a box of approximately 15 cm x 15 cm x 5 cm 
while the remote loudspeaker may be mounted in a much 
smaller box. □ 
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Economiser for DC 
Flashlights 

There are various types of solidstate AC lamp dimmers in 
the market these days, but what does one do while using a 
DC source of supply such as dry cell batteries or storage cell 
operated emergency lights. The conventional alternative 
has been a rheostat, which is undesirable as it gets hot in 
operation and consumes the very power we intend to con¬ 
serve. 




Flfl.2 

To solve this problem I devised the circuit given here. 
This dimmer may be used with 4.S to 12 volt batteries, 
keeping in mind that the maximum load that transistor T4 
can take is 1 ampere. Keeping the basic principle in mind, 
and using suitable semiconductors, the device may be 
adapted for use on higher voltages and current. 
Transistors T1 and T2 form an astable multivibrator 
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whose duty cycle can be varied by means of potentiometer 
VR1. The diode improves the rise time of the resultant 
square wave. Via T3 the multivibrator switches transistor 
T4, which in turn switches on the lamp. Since T4 is operat¬ 
ing as a switch, no special cooling will be found necessary 
for it. With the components used, the control range is three 
to one, i.e. at the minimum brightness the lamp would bum 
at one third of its normal intensity; that means the batteries 
would last three times as much. 

Though no special construction skill is necessary, as the 
circuit is very simple, yet for those who want to give beauty 
and neatness to their gadjet a printed board layout is given. 
And in case you are willing to experiment with the circuit, I 
suggest you replace potentiometer VR1 with a suitable 
light-dependent resistor so that the brightness of the lamp 
would be inversely proportional to the ambient light where 
the LDR is placed. 

—P.K. SOOD 



Fig 3 


A Simple Overload Indicator 

W ith power electrical appliances, the fuse may blow rff 
often, and it may be a nuisance for you to replace it 
frequently. To save yourself from this trouble, you can use 
the following overload indicator circuit with the supply 
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PARTS LIST 

B — 3V, SOO mA torch bulb 
R — 0.8 ohm, 20W resistor (see text) 

D — 3V, 500mA disc switch for AC 

P — 3V, 500mA pnpn diode for DC 

Z1, Z2 — 3V zener diode for AC 

Z — 3V zener diode for DC 

Misc—Connecting wires, mounting board etc. 

lines so that you may take preventive measures before the 
fuse blows off. 

The basic circuit is shown in Fig. 1. All you have to do is 
to tap a small voltage from the supply line across a small 
resistance. The resistance should be so chosen that when 
the line current exceeds a certain value, the voltage drop 
across the resistance is sufficient to make the bulb glow 
brightly. 

Usually, the household supply lines carry fuse wires of 
5-amp rating which permit up to 1100-watt load at 220 
volts (at unity power factor for AC). For a 3-volt torchbulb 
to glow at a current little less than 5 amp, the resistance 
should be 0.8 ohm with a dissipation capacity of 20 watts. A 
suitable length of a rejected heatercoil (about 3 cm), if you 
have any at your disposal, may be used as the resistance. 
The exact length may be easily found experimentally. The 
circuit is suitable for both AC and DC. 

It may be noted that the bulb in this circuit starts glowing 
from a low value of the load current (about 2 amps) and 
glows brigher and brighter with increasing load current. It 
may be difficult to distinguish between a harmless mild 
glow and a bright glow denoting overload. Besides, there is 
risk ol damage to the bulb in case of accidental short circuit 
or sudden heavy overload. 

The circuit for the overload indicator may be freed from 


this defect with the help of a pnpn diode to exclude mild 
glow at a low load current and a zener diode to protect the 
bulb, as shown in Fig. 2. For AC supply, it may be noted 
that the current flows through the bulb in this circuit 
through one half of each cycle. Hence, the value ot the 
resistance may be doubled. However, it leads to a greater 
dissipation. Instead, a diac switch may be used in place of 
the pnpn diode and two zeners in series in place of one, as 
shown in Fig. 3. 

-HIRANMAY GHOSE 
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ALPHANUMERIC LED DISPLAY 


The entire alphabet from A to Z, all digits from 0 to 9, plus, 
minus, equals and summation signs and a whole series of 
other symbols may be depicted by a 16-segment display, 
which Siemens is now putting on the market under the 
designation HA 4041. This LED display offers an al¬ 
phanumeric set comprising 64 characters each four mil¬ 
limetres high. Four such displays are combined on one 
module with the associated electronics. The modules can 
be arranged in rows of practically unlimited length. 

The co-called segment displays with three horizontal and 
four slightly sloping vertical bars are well-established in a 
wide field of applications ranging from measuring instru¬ 
ments to TV sets and watches and clocks of all sizes. Liquid 
crystals and oblong light-emitting diodes are equally suita¬ 
ble as the display medium, but conventional 7-segment 
displays essentially provide for the ten digits only. 

The new HA 4041 module incorporates extensive elec¬ 
tronics for four 16-segment displays, which should mar¬ 
kedly increase the presentable information. Each module 
contains a decoder for the 64-character ASCII set, a multi¬ 
plexer, a memory and the LED driver stages. Externally, 
the circuits behave like a RAM device, the operating vol¬ 




tage of 5 V permits easy interface with, for example. TTL. 

A very significant feature is compatibility with microp¬ 
rocessors, which could now learn to 'talk' with the aid of the 
16-segment displays — an economically unjustifiable 
proposition so far: the alphanumeric character set pertnits 
the display of operating states and program progress. A 
related application would be in keyboard stations or photo¬ 
typesetting equipment, where the typed information could 


be displayed for checking purposes before it is printed. 

Each of the four display units of a module puts out 0.1 
med per segment with a viewing angle of 20 n from all sides. 
Up to 16 displays (four HA 4041 modules each with a 
width of 25 mm) may be lined up as an array, while more 
■than 16 displays can be combined with modest circuit re¬ 
quirements. The module packages are designed to present 
an evenly spaced display, also when used in arrays. □ 
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For your every requirement of 

all sizes of 


FERRITE RODS 

& 

all allied products 
in the brand name of 

TU N E WE LL 

Mfd. by 

Ferro Ceramics Limited 

(Andhra Pradesh) 


Contact 

Authorised Distributors: 


Jawahar Radios, 

375, Lajpat Rai Market 

Delhi 110006 

Tel: 267536 

Tilak Industries, 

167, Lajpat Rai Market 
Delhi 110006 
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CEDT-The Centre 

for Electronics Design and Technology 

K.R. Srlnlvasan and A.V. Shah 


There has been a rapid growth in the number of small and 
medium sector industries in electronics in the last one 
decade or so. Even though their growth has been quite 
impressive, many of the units still tend to be extremely 
fragile and do not have the necessary infrastructure. 

Recognising the paramount need to bridge this gap, the 
Indian Institute of Science, Bangalore has recently estab¬ 
lished a new centre in cooperation with two world- 
renowned Swiss federal institutes of technology (ETH and 
EPF). This centre, known as the ‘Centre for Electronics 
Design Technology (CEDT)’ is believed to be the only one 
of its kind in the country. It has been set up to work as a 
close link between the Indian Institute of Science and In¬ 
dian electronics industry. The centre is supported by the 
Department of Electronics, the University Grants Com¬ 
mission and the Swiss service for technical cooperation. 

Postgraduate diploma course 

The main objective of the centre is to train engineers 
from industries and R&D organisations in the area of elec¬ 
tronics design and fabrication. Selfemployed engineers and 
prospective entrepreneurs with adequate experience are 
also admitted to this centre. 

The centre conducts a postgraduate diploma course of 
roughly one year duration in Electronics Design and Tech¬ 
nology. The course is heavily practice- and project- 
oriented; special emphasis is laid on projects related to vital 
sector of the economy, such as powei; generation and dis¬ 
tribution, public transportation, essentia! communications 
environmental instrumentation and other related fields. 

Fabrication technology 

Special emphasis is given at CEDT to fabrication 
methods (for printed circuit boards, anodised multicolour 
front plates etc) which are specially suited for small-scale 
industries in India and have a low capital-to-workplace 
ratio. These emphasise the use of indigenous materials and 
equipment and guarantee professional quality. 

The CEDT not only trains engineers in these fabrica- 
tional processes, but also develops its own new processes 
that are especially suited to Indian conditions. Furthjer- 
more, it provides consultancy services, particularly ■ to 
small-scale firms, in production technology. As a back-up 


The authors are with the Centre for Electronics Design Technology, 
Indian Institute of Science, Bangalore 560012. 



I here Is a close cooperation between students and staff at CEDT 
In all practical and theoretical courses conducted for engineers 
from Industries. 


in the field of production methods, the CEDT has also set 
up a Technician's Training Programme of 35 weeks dura¬ 
tion, which is planned for the period January — September 
of every year and is intended to help create a highly skilled 
cadre of electronics technicians who can manufacture 
equipment in a professional manner. 

The centre also conducts short-team intensive courses of 
two to three weeks duration periodically on topics of cur¬ 
rent interest to cater for the immediate needs of industries, 
universities and other organisations. 

'Hie most important fabrication process in electronics 
industry is that of printed circuits. CEDT has completed a 
fabrication set-up for high-resolution double-sided printed 
circuit boards (PCBs). The PCB facilities of the CEDT, 
which cost around Rs 150,000, serve as a model for many 
small- and medium-sized industries and engineering col¬ 
leges. 

Equipment design 

In tne first three years of its operation, the centre has so 
far trained about 30 engineers in the area of electronics 
design and technology—from both industries as well as 
R&D organisations. During the one year they spent at 
CEDT, they each brought a design project of their own 
selection to the stage of production prototype. 

An interesting case is that of a digital multimeter de¬ 
veloped by Mr N.R. Joshi, a new entrepreneur, who came 
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tion of large mains frequency/ voltage fluctuations has an 
accuracy of better than 0.1% and capability to measure DC 
and AC voltages, DC and AC currents and .esistance. 

Mr Joshi's digital multimeter was designed in coopera¬ 
tion with Mr Arun Khanna, a senior design student from 
the National Institute of Design (NID), Ahmedabad who 
participated for some time in the CEDT programme. Its 
circuitry uses an unvonventional method for performing 
high accuracy analogue to digital conversion and also for 
eliminating mains pick-up even when the mains frequency 
varies substantially. The instrument uses almost 100% 
local components. 

With the knowhow that he gained at the CEDT, Mr Joshi 
was able to get his instrument fully ready for production 
and come out in the market almost at the same time as his 
firm was founded. 

Another interesting product developed by a self- 
employed student is that of microcomputer trainer using 
the Intel 8080 chip. The trainer consists of a keyboard and 
several numeric displays. It is suited for understanding the 
operations of the microprocessor, studying the develop¬ 
ment of small programmes, testing and debugging prog¬ 
rammes, interrupt techniques and interfacing peripheral 
devices. The CEDT student entrepreneur Mr K.S.R.K. 
Sastri of Allied Electronics, Madras has already been able 
to book a good number of orders for this product; the item 
is just now going into production in his firm. □ 

DIGITAL INTEGRATED CIRCUIT TESTER—Model ICT-1 




This functional and pulse parametric digital 1C Tester is end functions like flip-flops, multivibrators, decoder-drivers, 
completely self-contained and manually programmable. It is counters, shift-registers, multiplexors, adders, LEO displays etc. 
designed to test and analyse ICs under actual operating condi- Test* open-collector getes also, 

lions before they are assembled in circuits. It can test all gates 

For details, contact: 

ALLIED ELECTRONICS MFG. CO., 

337 THAMBUCHETTY STREET, P. B. NO. 203, MADRAS-600001. 

Telephones : 422269, 423368 & 445904 



Microcomputer trainer developed by a small-scale industrialist, 

Mr K.S.R.K Sastri, as part of the CEDT Postgraduate Diploma 
Course. The cabinet was designed by Mr S. Vijay Kumar of 
National Institute of Design, Ahmedabad. 

to CEDT to get the necessary background for setting up his 
own small-scale firm (INDIGIT) which is just now going 
into production in Pune. At CEDT, Mr Joshi designed and 
built a prototype of his first instrument made under the 
guidance of CEDT staff. 

His digital multimeter with V/i digits and automatic 
range switching, polarity indication and automatic correc- 
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AN INTRODUCTION TO 
COBOL PROGRAMMING (2) 

R. Ramaswamy and T.V. Krlshnamurthy 


Cobol data consist of variables and constants. Data names, 
procedure names, condition names etc, can be treated as 
variables, since their values vary during the progress of a 
program. A constant is a predetermined unit of data whose 
value does not change during a particular program. There 
are two types of constants, namely, literal and figurative. 

Literals 

A literal is a constant, i.g., it consists of a string of 
characters which represent themselves. A program may 
demand the use of a data name to have a constant value 
throughout the run-time of the program. For example, if 
we have a factory code number to be output by the prog¬ 
ram, then the factory code number can be fed into the 
computer as a data name with a constant value throughout. 
This is done by defining the factory code as a literal before 
the factory name is used in the program. There are two 
types of literals, namely, numeric literal and non-numeric 
literal. 

Numeric literals 

Constants consisting only of numbers are called numeric 
literals. They can be used in a mathematical operation in a 
program without being defined previously, though the gen¬ 
eral rule is that all data names shall be defined earlier to 
their being used in the program. For example, in the state¬ 
ment 

ADD 10 TO A or (MOVE 10 TO A) 

A is a data name representing a definite value. The number 
10 in the instruction is a numeric literal. When A is defined 
previously, 10 is taken as a constant for this mathematical 
operation. The second instruction, MOVE 10 TO A, 
causes a number 10 to be moved into the location A. 
Suppose we want to multiply the contents of a location B by 
a constant and store the result in another location C, the 
instruction for this can be as 

MULTIPLY B BY 5 GIVING C 
vyhere B and C are defined previously, before they are used 
in this instruction. The constant 5 is used without being 
defined previously. Such numeric constants used in the 
program without being defined prior to their being used are 
known as 1 numeric literals.’ A numeric literal shall conform 
to the following rules: 

1. It shall contain up to a maximum of 16 digits. (Count 
does not include decimal point or sign) 

2. A positive or a negative sign can be given preceding the 
first digit in the literal. An unsigned numeric literal is 
taken as positive. If a sign is shown as the left-most 


character, there must be no blank left between it and the 
literal’s next symbol. 

3. A decimal point can lie within the literal. The decimal 
point shall not be the last character of the literal. 
Numeric literals without decimal point are treated as 
integers. Twentyfive can be written as 25 or 25.0, but not 
as 25. 

4. A literal shall not contain alphabets or any special 
characters. 

5. There are no double precision or complex literal con¬ 
stants. 

6. Only numeric literals may be used in arithmetic. 

The following are examples of valid numeric literals: 
+3245 

-32.90 

3456 

23.09 

-.00089 

The following are examples of invalid numeric literals: 
3245 + The * sign cannot be at the end 
2345. The last character shall not be a decimal point 
32/23 There shall not be any special character 

23A45 There shall not be any alphabets 

Non-numeric literate 

A non-numeric literal is a string of characters enclosed 
with quotation marks. In a program it may be necessary to 
use certain constants which contain alphabets or special 
characters as well. For example, it may be necessary to 
output a certain value as CR-AMOUNT = 326.20, where 
326.20 is the amount computed by the program. If the 
result is just output as 326.20, it becomes difficult to de¬ 
cipher as to what it stands for. To cause the output to be 
meaningful, the word CR-AMOUNT followed by a = sign 
is also ouput. This word CR-AMOUNT and the sign = are 
called non-numeric literals. These non-numeric literals are 
moved into a previously defined location and the contents 
of the location are output. That is, one writes 
MOVE “CR-AMOUNT - ” TO X 
The above instruction causes the word “CR-AMOUNT = 
” to be moved to a location X which has been defined 
previously. Here the word “CR-AMOUNT = is treated as 
a non-numeric literal constant. It is essential that the non¬ 
numeric literal constant shall be enclosed by a set of quota¬ 
tion marks. The following are the rules to be observed in 
forming a non-numeric literal. 

I. It can contain up to a maximum of 120 characters includ¬ 
ing blanks. 
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2. It shall contain only the characters in the Cobol charac¬ 
ter set. 

3. The constant shall be enclosed with quotation marks. 

The following are examples of valid non-numeric literals: 
“ ITEM DESCRIPTION” 

“JANUARY 24, 1978” 

"25.5” 

“ERROR-MESSAGE" 

The computer on sensing the quote marks recognises the 
characters following it (until it senses a closing quote mark) 
as forming a non-numeric literal. The name non-numeric 
literal must not be understood as only defining alphabets 
and special characters as constants, but it can also define a 
numeric field. For example, if one writes 
MOVE “001" TO C 

this causes 001 to be moved into a previously defined 
location C. rhe difference between such a non-numeric 
literal defining a numeric field and a numeric literal 
defining a numeric field lies in the fact that the latter is 
subject to any mathematical operation such as addition, 
subtraction, division or multiplication whereas the former 
is not. Consider the following two instructions 
MOVE 10 TO A 
MOVE “001” TO C 

With the first instruction it must be possible to give another 
instruction as ADD 1 TO A at a later stage in the program. 
This causes the value of A to be increased to 11. With the 
second instruction it is not possible to give an ADD instruc¬ 
tion at any later stage. If C is to assume a value 5 at any 
stage, an instruction as, MOVE “005" TO C shall be 
specified. Thus it is not possible to subject locations whose 
contents are nom-numeric literals to any mathematical op¬ 
erations. 

Figurative constants 

Some constants are so frequently used that reserved 
words have been assigned to them. They are referred to as 
figurativeconstants.lt may be necessary to move zeros to a 
location or more spaces to a location. It is not necessary to 
use zeros or spaces as literals. Instead we would use the 
figurative constants. A figurative constant is a Cobol re¬ 
served word which has a value assigned by the Cobol lan¬ 
guage itself. Zeros and Spaces are examples of figurative 
constants. When a particular location A is to be filled with 
zeros, one writes. 

MOVE ZEROS TO A 

This results in the previously defined data field A to be 
filled by all zeros. This has the status of both the numeric 
and non-numeric literal in the sense that the data name A 
can be subject to further mathematical operations. Simi¬ 
larly, when a location A is to be filled with spaces an 
instruction as MOVE SPACES TO A will fill the data field 
A with blanks. This helps us to clear and initialise data 
fields. There are many figurative constants like Upper- 


Bound, Lower-Bound, High-Value, Low-Value, Quote 
etc. 

Cobol oontoncos, statement^, paragraphs and 
divisions 

In natural languages the sentence is the smallest con¬ 
struct capable of expressing ideas and in computer lan¬ 
guages the constructs analogous to sentences are called 
statements. All computer programs are made up of combi¬ 
nation of statements. A statement indicates some instruc¬ 
tion or command. The following are examples of some 
valid Cobol statements 

ADD 7 TO X 

COMPUTE X = A +B 

IF A EQUALS B 

A statement is also called a clause in Cobol. A Cobol 
sentence consists of one or more consecutive statements or 
clauses ending with a period. A Cobol sentence is also 
called an entry. Only blanks and commas are used to sepa¬ 
rate the statements. The next sentence in Cobol must be 
started after leaving one or more blanks after the period 
which terminates the previous sentence. The following are 
examples of valid Cobol sentences. 

ADD 7 TO Y, GO TO END-PARA. 

COMPUTE X - A + B. 

IF A EQUALS B MOVE C TO D. 

It must be noted that the statements do not have any ending 
periods whereas sentences end in periods. Statements are 
separated either by a space or by a comma. 

In Cobol a sentence by itself has no syntactic meaning. It 
is merely a convenience to the programmer. A group of 
sentences that may be related in function form a paragraph. 
In Cobol only a paragraph represents a syntactic unit which 
can be referred to in a transfer of control statement. In 
Cobol only a paragraph can be labelled (and not each 
statement as in Fortran). Of course a paragraph can contain 
only one statement or sentence, but normally a paragraph 
contains more slatcments or sentences which pertain to the 
same though or computation. Cobol allows structures cal¬ 
led sections. A section is a group of paragraphs and is 
headed by a label called a section name followed by the 
word SECTION and a period. A section ends at the next 
section name or at the ned of the program. Paragraphs are 
physically separated by line spaces as in English language. 
Fortran has no larger structure than a statement except a 
program itself or subprograms. A Cobol program has got 
named divisions, which are composed of named sections, 
which in turn are composed of named paragraphs consist¬ 
ing of sentences or entries which in turn are composed of 
statements or clauses. These formalisms will be discussed in 
greater detail when the actual programs are explained. 

Cobol coding form 

Cobol programs are punched in K()-column cards accord¬ 
ing to a special format. A standard coding sheet for writing 
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Cobol programs is provided to reflect the 80 column card. 
Qolumns 1 to 3 are used for page numbers, columns 4 to 6 
are used for line numbers in that page and columns 73 to 80 
are used for some identifying information meaningful to 
the programmers. None of the above columns need be used 
and, in general, the beginners can ignore them. Only col¬ 
umns 7 to 72 are used for punching Cobol programs. Two 
margins are indicated in the coding form. TTie A-margin is 
at the column 8 and the B-margin is at the column 12. 
Procedure names or paragraph names are written begin¬ 
ning from the A-margin, but other lines of paragraphs are 
written from the B-margin. 

Sentences are not written beyond column 72, but may be 
continued on the next line if necessary, and also on addi¬ 
tional lines if necessary. If a sentence is to continue on the 
next line, it may be broken between words or data names, 
leaving one or more blanks at the end of the line. The 
continuation of the sentence is begun from the B-margin on 
the next line after placing a hyphen in column 7 of the 
continuation line. Each sentence is written in each line in 
the coding form and each line in the coding form is punched 
on one card. Though more than one sentence can be 
punched in one card, provided the total length does not 
exceed 66 columns, it is good practice to punch only one 
sentence per card, since it is more difficult to correct a 
key-punch error in the middle of a paragraph than in the 
middle of a sentence. □ 

To be continued next mot.th 


HIGH QUALITY 

TV COMPONENTS 

EHT Valve Bun for DY 802 
IHT Connectors with Lead 
Solldstate EHT Rectifier Bates 
8-pin and 8-pln Valve Bases 
Aluminium Caps for EHT Transformer 
Plastic Covers for OY 802 
Grid Caps, and 

Rectifier Fittings for Solldstate 31cm TV 



TELEVISION SERVICE CENTRE (Refld.) 
Saraswati Marg (Below Telegraph Office), 
Karol Bagh, New Delhl-110005 
Phones : 567552/560076 


MULTICHANNEL 
COMMUNICATIONS 
TAPE RECORDERS 

SHR SERIES 

The Multichannel Communications Tape Recorders developed 
by the BRG Hungary enauras the continuous and reliable re¬ 
cording of Informations, reports and Instructions In the follow¬ 
ing fields of application: 


- civil and military aviation 

- municipal emergency 
centres as police, 
firebrigade and first aid 
headquarters 

- railway, ports and harbour 
traffic control centres 

- radio and TV broadcasting 
stations 

■ communications’ head¬ 
quarters of Armed Forces 

■ congresses and Courts of 
Justice 

VIDEOTON — INDUSTRIAL FOREIGN TRADING CORPORATION 

isn SucHpH r.o.s wr IMSBudapaat VI. 8*ofU u* Mon*: SHU, teal. OHM T«t»» Tap* Haconiar Oapartmanf 


HIGH RELIABILITY 
PRECISION TAPE GUIDING 
LOW TAPE SPEED 
OVERALL CONTROL AND 
MONITORING SYSTEM 
TIME INJECTION 
REPRODUCING 
Bulk eraser, remote control 
unit 
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SOUND LEVEL METER 

PEC miniature, portable SLM 101 is 
designed for accurate yet simple sound 
level surveys. The standard instrument 
has a built - in microphone mounted in 



a cone shaped front for minimum 
reflections. The instrument responds as 
per the ‘C weighing network. Solids- 
tate and miniature components used 
give it a small size and low weight for 
continuous measurements without 
fatigue. 

The instrument has a built in con¬ 
stant impedance attenuator with 20 dB 
steps and a minimum signal - to - noise 
ratio. Its meter is a large scaie moving 
coil instrument calibrated between 0 
and 20 dB. A Fast-Slow switch enables 
even short sound bursts to be meas¬ 
ured. The instrument operates on a 9V 
battery. A switch permits easy battery 
check. Price Rs 2250. 

Contact: Arora Enterprises, 8Bank 
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Shopping Centre, Bajwa, Baroda 
391310. 

DATA PROCESSOR 

Spectrum/1, a data processing machine 
for scientists, statisticians and en¬ 
gineers, which makes use of the easy - 
to - use programming language BASIC 
and powerful peripherals is now being 
made by DCM Data Products. It can 
handle many problems done on big, 
expensive machines. 

Spectrum/1 has 8-bit microprocessor 
based processing unit, lk bytes ROM 
memory, up to 28k bytes RAM mem¬ 
ory and 4k or 8k user memory. The 
memory access time is 0.35 mic¬ 


rosecond. It has 73-key alphanumeric 
keyboard with 20 character rolling al¬ 
phanumeric display. Its 40 - column 
dotmatrix type alphanumeric printer 
has 64 character set and approximately 
60 lines per minute speed; can use 
paper roll with 57.2 to 98.6 mm width 
giving 1 + 1 copy of printout. 

The machine has a floppy disk drive 
with transfer rate of 30k bytes/sec. 
Capacity per diskette: 243k bytes for¬ 
matted. Direct memory access feature 
enables faster data transfer from mem¬ 
ory to floppy disk. 

Contact: DCM Data Products, 1st 
Floor, Kanchenjunga Bldg, 
Barakhamba Road, New Delhil10001 
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TUBELIGHT INVERTER 

The Aargee tubelight inverter is ideal 
for fluorescent lighting applications in 
transport vehicles, demonstration vans, 
emergency lighting, boats and camp¬ 
sites. The transistorised inverter 
utilises contemporary solidstate silicon 
technology and operates on 12 V DC or 
24V DC. It provides the required 
power to light a fluorescent tubelight at 
high frequency and high efficiency. 
Since it operates at a high frequency, it, 
gives more luminosity. The light is 
flicker-free and there is no stroboscopic 
effect. Operating at high efficiency also 
results in less current drain from the 
battery and hence longer life. 

Contact: Aargee Industries, 304 Old 
Madras Road, Dooravaninagar, Ban¬ 
galore 560016. 

^LIQUID-LEVEL CONTROLLER 

Advani-Oerlikon now offers type 
CLC-C liquid level controllers for con¬ 
ducting liquids. They use ICs to make 
them compact and reliable. These li¬ 
quid level controllers are suitable for 



supply voltage of either 230V AC or 
110V AC. Output contact ratings: 
230V AC, 5 amperes. 

The output ot the device can be in- 
terphased with high-power pumps and 
other controls via one set of NO and 
NC changeover contacts. 

Contact: Advani-Oerlikon Limited, 
Electronics Division, Akurdee Village, 
Chinchwad, Pune 411019. 
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PHOTO CONTROLLED SWITCH 

The Neltronics’ delayed photo control¬ 
led switch automates and smoothens 
the functioning of different kinds of the 
latest packaging machines such as 
form/fil sealing machines, blistered 
packing machines and print registered 
sachets. The basic instrument is housed 
in a tiny metallic box provided with 
controls on the anodised front panel. It 



is designed and fabricated with the 
latest techniques, using ICs, SCR and 
FET devices. 


The instrument can automate pack¬ 
aging at a rate as high as 40 bags per 
minute. The output contract rating is 5 
amperes. It consumes hardly S watts 
and operates on 230V AC. 

Contact: Neltronics, 4351 Gujar Lane, 
Ahmednagar 414001. 

FLOPPY DISK SYSTEM 

Intersil, Inc., California has announced 
a new flexible (floppy) disk programme 
development system, 6970-IFDOS, for 
use with its IM6100 CMOS micro¬ 
processor-based intercept prototyping 
system. The purpose of the 6970 - 
IFDOS, together with the Intercept 
system and an ASCII terminal, is to 
provide rapid software development 
ofr M6100 CMOS microprocessor - 
based systems. 

The 6970-IFDOS consists of two in¬ 
terfaced floppy-disk drive mechanisms 
with all electronics, power supplies and 
cables necessary to add more than 4 
million bits of on-line mass storage to 
the Intercept prototyping system. All 
components are packaged in an enclos¬ 
ure which can be rack or tabletop 
mounted, and plugs into Intercept. It 
provides IBM 3740-compatible media 
with multiple sources, and is fully soft¬ 
ware compatible with the DEC R*8 
flexible disk system for the i’DP-8/E 
minicomputer. 

The software components contain a 


file system, a keyboard monitor, a text 
editor, an assembler, binary loader, 
octal debugger, high level language in¬ 
terpreter, and numerous utility prog¬ 
rammes. 

Contact: Zenith Electronics, 541 Pan- 
chratna, Mama Parmanand Marg, 
Bombay 400004. 

LOGIC PROBE & PULSER 

Networks now offers pen-shaped logic 
probes and pulsers for comfortable 
handling for long periods. The Net¬ 
works probe NP3 can detect pulses as 
narrow as IS ns and then stretch them 
for viewing to 50 ns. This, combined 
with an unambiguous twin LED display, 
allows the user to follow logic levels, 
intermittent and normal pulse activity 
through digital circuits. 

The Networks pulser NLP6 solves 
the problems of pulsing digital ICs in- 
circuit. Pressing a button on the pulser 
body automatically drives for a brief 
period all circuits (outputs as well as 
inputs). NLP6 is essentially a single¬ 



spot pulse generator. Its ability to 
source or sink up to 0.5 ampere enables 
it to override IC outputs in high and low 
states. 

Contact: Networks Pvt Ltd, 113(121 
Swaroop Nagar, Kanpur 208002. 

GRAPHICS TERMINAL 

The new HP 2648A microprocessor - 
controlled graphics CRT terminal, 
using raster scan technology, features a 
bright and easy - to - read display, 
selective erase, independent graphics 
and alphanumeric memories, automa¬ 
tic plotting of tabular data, rubber- 
band line, system - independent zoom¬ 
ing and panning. Although specifically 
designed for graphics applications, the 
2648A also has the data entry and data 
communications capabilities of the 
proven HP 2645A display station. 

The standard 2648A terminal has 8k 
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bytes of semiconductor memory allot¬ 
ted to alphanumerics which is expand¬ 
able to 12k bytes. Sixteen 16k RAMs 
provide a 360 X 720 dot resolution in 
the graphics display. 

Zooming and panning the image is a 
major feature of the terminal and can 
be done with a single keystroke without 
support of a CPU. Any portion of the 
graphics memory can be magnified up 
to 16 times to permit investigation, 
modification and redrawing of espe¬ 
cially dense areas. 

The unit’s 12.7 cm X 25.5 cm display 
presents data in a 24-line by 80-column 
format and provides clear and easy - to 
- read alphanumeric characters using 
9 X 15-dot character cells. 

Contact: Test & Measuring Instruments 
Dept, Blue Star Limited, Sahas 414/2 
Vir Savarkar Marg, Prabhadevi, Bom¬ 
bay 400025. 

DIP ECL CLOCK 

The CO-633 DIP compatible crystal 
oscillator operates from -5.2V DC 
and provides a stable ECL compatible 
output at any specified frequency in the 
5-125 MHz frequency range. Initial ac¬ 
curacy of type CO-633A is + 50 ppm 
while that of the CO-633B is 110 
ppm. Stability of each type is + 25 ppm 
over 0° C to + 70” C. Package size for 
14 pin DIP compatibility is 
12.7X20.3X12.7 mm. 


Options include the MIL range 
CO-633-2 with stability of ± 50 ppm 
over -55" C to + 125° C and the 
CO-633-3 which provides ± 3 ppm 
over 0-50" C. Further, while the stan¬ 
dard model is packaged in a plastic 
case, a fully sealed metal can version is 



available. 

Contact: Vectron Laboratories, Inc., 

166 Glover Avenue, Norwalk, Connec¬ 
ticut 06850, USA. 

DIGITAL MULTIMETER 

The Dana model 5940, 5 Vi -digit, 
ratiometer features 4 ranges of AC re¬ 
ference and 4 ranges of AC signal input 
(1,10,100,1000 volts). These 8 input 
ranges allow the user to test a wide 
variety of circuits and voltages. The in¬ 
strument also features switchable front 
and rear input and switchable AC or 
DC coupling on the AC converters. 
Both the input and coupling 
configuration are front panel switcha¬ 
ble and/or remotely programmable. 

With a Qase price of $ 3495, model 
5940 has particular application for 
those performing transformer, servo, 


gyro, accelerometer, amplifier gain 
testing or applications where AO AC 
ratio measurements are required. It 
also has 5 DC ranges with accuracies of 
£ 001% of full scale (10 ppm), 8 
ranges of resistance and 
4-wire/4-quadrant DC ratio. The in¬ 
puts are protected up to 1000 volts on 
all voltage ranges. 

Contact: Trans Marketing Pvt Ltd, 
Sterling Centre, 16/2 Dr Annie Besant 
Road, Bombay 400018. 

ACTIVE FILTER 

The FLT-U2 is a new universal hybrid 
active filter which uses three opera¬ 
tional amplifiers to obtain a second 
order transfer function. Lowpass, 
bandpass and high pass transfer func¬ 
tions are simultaneously produced at its 
three output terminals. A fourth un¬ 
committed op amp is included which 
can be used as a gain stage summing 
amplifier, buffer amplifier or to add an 
independent pole to the function. 
These op amps have 3MHz gain band¬ 
width products coupled with low noise 
performance. An accuracy of 5 % is ob¬ 
tainable for a frequency range of 0.001 
Hz to 200 kHz with a Q range of 0.1 to 
1000 . 

The FLT-U2 has a £ 12V input 
range and a ± 10V output signal range, 
making it compatible with other com¬ 
ponents such as operational amplifiers, 
analogue multipliers, sample-holds. 



and A/D converters. Operating from a 
wide power supply range i 5V to 


£ 18 V, the device is housed in a 16-pin 
ceramic DIP. The operating tempera¬ 
ture range is 0° C to 70° C. 

Contact: Echbee Corporation, 38 
Cawasji Patel Street, Bombay 400001. 
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ETTDC Expands its 
Activities 

Electronics Trade and Technology 
Development Corporation Limited 
(ETTDC), a public sector organisation 
set up in August 1974 under the 
Department of Electronics, with the 
main objectives of fostering foreign 
trade and indigenous technology in the 
field of electronics, completed its third 
year of operations on July 31, 1977. 
During 1976-77 its annual turnover 
increased from Rs 18 million to Rs 65 
million with a profit before tax of Rs 2.6 
million. ETTDC hopes to build up a 
trade volume of over Rs 100 million 
during the current year, including 
export of about Rs 15 million. 


The items so far imported by 
ETTDC include selected raw materials 
and components such as integrated 
circuits, special transistors, 
high-voltage rectifiers and resistors, 
diodes, deck mechanism for tape 
recorder industry and special copper 
wire to help particularly small 
industries, and calculator chips and TV 
picture tubes as canalised items. 
Special tape recorders, nuclear 
scanners, high frequency receiving 
tubes, computers and computer 
peripherals etc are also imported. 

The corporation is now exporting 
about 20 items including voltage 
stabilisers, components, electronic test 
and measuring instruments, scientific 
calculators, computer software etc to 
countries such as Bulgaria. Canada. 


Hungary, Iraq, Iran, Kenya, Kuwait, 
Poland, the USA, the UK, the 
USSR, and West Germany. 
Collaborations with foreign partners in 
third country joint ventures for supply 
and erection of sophisticated 
communications systems like satellite 
earth stations, microwave 
communication system are being 
processed. Special steps are being 
contemplated to build up trade in far 
away countries like Australia and 
Newzealand and to set up a fully owned 
subsidiary in Los Angeles in the USA 
for the promotion of exports. 

ETTDC arranged at its head office in 
New Delhi an exhibition from 27th to 
30th January, 1978 for displaying the 
products being handled by it and those 

which are under development for 
large-scale exports. 

The technology development wing of 
the corporation has expanded its 
activites considerably to provide 
effective support for export. Several 
short-term and long-term 
developmental projects to produce 
additional exportable items and to 
achieve import substitution have been 
undertaken during the last year, some 
in collaboration with industries also. 

An electronic business and 
accounting machine developed and 
displayed in the exhibition is ready for 
production. The development of such 
machines is expected to bring 
considerable returns to the corporation 
by marketing them in this country and 
abroad. This is ETT DCs first venture 
for a large scale import substitution in 
the country. Electro - mechanical type 
of accounting and invoicing machines 
are presently being imported by the 
corporation from eastern Europe. 

The development of a data line 
monitor is also expected to be 
completed very shortly. The other 
projects under development for export 
promotion include an AM/FM 
receiver, two-in-one and three-in-one 
combination sets, telephone subscriber 
instrument meeting CCITT 
specifications and a low-cost TV. 

Special efforts are being made to 



Mr R M Nayar, managing director of the Electronics Trade & Technology Development 
Corpn Ltd (ETTDC), New Delhi, showing the electronic products on display in an exhibition 
held recently by the corporation to Prof. M.G.K. Menon, chairman of the Electronics 
Commission and of the ETTDC, on January 30.1978. 
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launch shortly export-oriented 
production ventures. A few of such 
projects for the manufacture of 
electrolytic capacitors, cheap TV and 
computer memory stacks are likely to 
be set up in various states in the 
country. Possibilities of production 
cooperations for the export of TV 
tubes, consumer electronics, 
transreceivers, electronic calculating 
and accounting machines and allied 
components are also being explored 
with Egypt and Yugoslavia. 

The corporation has undertaken the 
activities related to transfer of 
technologies in the field of electronics 
in the country and abroad. Action has 
been initiated to transfer the 
technologies developed by ISRO group 
of laboratories and through the 
development projects funded by 
Technology Development Council of 
the Electronics Commission. Attempts 
are being made to explore the 
possibility of rendering consultancy 
services in third countries. ETTDC has 
been recently recognised by UNDP as a 
specialised consultancy organisation in 
electronics. 

Semcon 

Electronics Breaks 
New Ground 

The February 1978 issue of SPAN—a 
monthly published by the United States 
Information Service in New 
Delhi—carried an interesting article on 
Semcon Electronics which is currently 
producing 10,000 diodes a dqy in a unit 
located in SEEPZ (Bombay) in 
collaboration with Micro 
Semiconductor Corporation in Santa 
Ana (USA). 

Semcon proposes to produce, 
besides biodes, such other electronic 
components as plastic devices, hybrid 
circuits, computer core memory diode 
arrays etc. The company is planning to 
multiply its output five-fold from 
10,000 diodes a day to 50,000 diodes a 
day; all of them are to be exported. 

Semcon gets all the raw 
materials—silicon chips, glass sleeves, 


tungsten slugs, copper leads-from 
Micro Semiconductors and does not 
pay for them as all the output is being 
exported to the collaborator. However, 
if Semcon starts supplying its products 
to others, it will have to pay to Micro 
for the raw materials. 


PHILIPS 
SPARE PARTS 


Philips-Ericsson- 
Bell 70 Consortium 

The government of Saudi Arabia has 
accepted the tender of the consortium 
of Philips-Eindohoven (Holland), 
L.M. Ericsson—Stockholm and 
Bell - Canada for the extension of the 
country's automatic telephone network 
designed to add 470,000 new lines to 
the existing system. The tender is 
considered as the most competitive in 
all aspects. The project which will take 
about three years to complete, covers 
the installation of Philips’ PRX and 
Ericsson’s AXE representing the very 
latest in stored programme control 
techniques together with the operation 
and maintenance of the system for a 
period of five years by Bell-Canada. 
The Philips-Ericsson part in the 
project, to be shared equally, will 
amount to approximately 
2,000,000,000 US dollars (Rupees 
seventeen thousand & two hundred 
million). This is the biggest ever order 
for telephone exchange on record so far 
in any country. A substantial protion of 
this amount will be spent inside Saudi 
Arabia on labour, i- aterials and 
equipment. 



%U HOJflQr 



Sold at most 
competitive prices. 

Authorised Philips Dealer : 

RAJPAL ELECTRONICS 

406. Lajpat Rai Market, 
£ Delhi-110006. 

S' Phone 275673 


PHILIPS 

SMH.IP5 INDIA LIMITED 


(i^5 


.4Nl<.v 

Service 


Linco 



RADIO PANEL, DECORATION AUTO S 
INDUSTRIAL LAMPS 
MARKETED BY 

■MEETA TRADING 
CORPORATION 
HANUMAN SLOG.,CHUN AM LANE, 
LAMINOTON RO..BOMBAY-4M M7 

_ PHONE: 111374 


your products 

Do you know, a very large number ot 
the readers of ELECTRONICS FOR 
YOU belong to the class of decision 
makers? 

If you have a product to sell, 
ELECTRONICS FOR YOU can prove 
to be your best sales representative. 

It goes to the right people, the people 
who can take decisions, the people whs 
matter in an organisation. 


are what matter 

The top notch in'the factories and head 
offices are constantly on the lookout for 
components that are more suitable for 
their products. Perhaps, they are on tlte 
lookout for your products! 

Let ELECTRONICS FOR YOU put ia 
a word for you. 


Send your sport orders U: 
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The RctaMe Peripherals me Necessary 
for the Computer Technics 


The VIDEOTON peripherals 
are reliable, up to date and 
of high performance. 

Line printers 
Card readers 
Displays 

Cassette Data Recording 
Systems 
Technical for 
multilateral use 
Software 


Line Printer Type 255110 



Please Contact us for further and detailed information. 
We are at your d isposal. 


Exporters : 

VIDEOTON Industrial Foreign Trading Corporation 

BUDAPFST 

Letters : 1398, Budapest, 62 POB 557, Hungary 
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Licences & Letters of Intent 

The following licences and letters of intent have been issued to electronics Anns under the Industries (Development and Regulation) Act, 1931 
during the months of September and October 1977. 

Name A Address of the Applicant Date A Type Articles Quantity 

and Location of the Undertaking of Licence manufactured per annum 

(1) (2) (3) (4) 


LICENCES 

Pro tec to Engg Pvt Ltd, 2.9.77 

Beaumon Chambers, 27/33 Medows Street, (NA) 

Bombay 400023. 

(Kandivli-Maharaahtra) 

Punjab Bio-Medical Equipments Ltd, 8.9.77 

D-33 Indl Focal Point, (NU) 

Sahib Zada Ajit Singh Nagar, Mohali. 

(Mohali- Punjab) 

Power Systems and Projects Ltd, 8.9.77 

Palghat, Kerala. (NA) 

Oujarat Semiconductros Pvt Ltd, 9.9.77 

17/1 Gunj Bazar, Visnagar (N. Oujarat). (NU) 

(Mehaana-Oujarat) 

Devidayal Electronics A Wires Ltd, 9.9.77 

Gupta Mills Estate, Darukhana, Reay Rood, (NA) 

Bombay 400010. 

(SEEPZ-Maharashtra) 

Integrated Components Pvt Ltd, 13.9.77 

12-A Chakraberia Road, North, Calcutta 700020. (NU) 

(Hyderabad-Andhra Pradesh) 

Bharat Heavy Electricals Ltd, 13.9.77 

18-20 Kasturba Gandhi Marg, New Delhi 110001. (NA) 

(Bangaioie-Kamataka) 

Punjab Display Devices Ltd, 13.9.77 

A-27 Phase VII, SAS Nagar, Near Chandigarh. (NA) 

(Ropar-Punjab) 

Keltron Resistors Ltd, 22.9.77 

Keltron House, Vellayambalam, Trivandrum 695001. (NU) 

(Cannanore-Kerala) 

National Radio and Electronics Co Ltd, 22.9.77 

Unity House, 8 Mama Parmanand Marg, (NA) 

Bombay 400004. 

(Bombay- Maharashtra) 

General Electric Co of India Ltd, 22.9.77 

6 Chittaranjan Avenue, Calcutta 700013. (NA) 

(Calcutta-West Bengal) 

Kerala State Electronics Development 23.10.77 

Corporation Ltd, (NA) 

Keltron House, Vellayambalam, Trivandrum 693001. 

(Trivandrum-Kerala) 


Drafting aids far electronic printed circuits 


1. Black tape and diecut products 

2. Red and blue tape and diecut products 
(each roll will-be of 20 metres of tape or 

130 diecut products) 

40,000 rolls 
10,000 rolls 

1. E.C.G. 

2. Foetal heart detector 

3. Echoscope and flaw detector 

200 nos. 
300 nos. 
30 nos. 

1. Power line protective relay equipment 

2. Power system data transmission equipment 

100 nos. 
100 nos. 

1. Low-power silicon junction diodes 

2. High-power silicon junction 
diodes (30 amps and above) 

300,000 nos. 
20,000 nos. 

Telephone answering devices 

100,000 nos. 

Lead frames, encoder, discs, watch parts, flat 
springs, motor laminations fluidic elements etc 
for electronic industries 

30,000 
sheets 
(38 cm x 66 cm) 

Thyristor power converters 

130 sets 

Cathode ray tubes 

3000 nos. 

Carbon Aim resistors 

23 million 
nos. 

High speed data acquisition and 
control systems, including signal condi¬ 
tioners, scanners, A/D A D/A converters, 
Unearisers, signal comparators, 
programmable controllers, DVMs, 
interface units A accessories 

Induction heating equipment 

17 nos. 
(Ra 23 

million) 

18 nos. 

TV camera 

100 nos. 
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( 1 ) 


( 2 ) 


(3) 


(4) 


Hind Rectifiers Ltd, 

25.10.77 Silicon power transistors 

100,000 nos. 

Lake Road, Bhandtip, Bombay 400078. 

(NA) (5 amps and above) 


(Bombay-Maharashtra) 

Elpro International Ltd, 

28.10.77 1. Intensifying screens 

15,000 pairs 

‘Nirmal', Nariman Point, Bombay 400021. 

(SB) 

(after expansion) 

(Poona-Maharathtra) 

2. Fluoroscopic screens 

1200 nos. 
(after expansion) 

LITTERS OF INTENT 

Delhi Cloth A General Mill* Co Ltd, 

8.9.77 Data entry system 

400 nos. 

Unit: DCM Data Products, Shivaji Mars, 

(NA) 


New Delhi 110015. 

(Delhi) 

J A K State Industrial Development Corporation Ltd, 

HF/VHF transreceivers 

4800 nos. 

Haft Chinar, Srinagar (JAK). 

(SB) 

in sets 

(Srinagar-JAK) 

Indian Telephone Industries Ltd, 

1. Microwave radio equipment 

9000 nos. 

Dooravani nagar. Bangalore 560016. 

(SE) (RFB-KMS) 

after expansion 

(Ban galore-Kama taka) 


(exist. 2000 nos) 


2. Coaxial line equipment 

2000 nos. after expansion 


(RKMS) 

3. Multiplexing equipment 

(exist. 1650 nos.) 


(•) B»y» 

1200 nos. after expansion 
(exist. 1200 nos.) 


(b) Groups 

3000 nos. after expansion 
(exist. 2200 nos.) 


4. Inttnd cei carrier cable line equipment 


(a) Bays 

100 nos. (exist.) 


(b) Groups 

250 nos. after expansion 


5. VFT equipment (channels) 

6. Defence equipments 

3000 nos after expansion 
(exist. 3000 nos.) 


(a) FDM boxes 

Rs 25 mn after expansion 
(exist. 25 mn) 


(b) ADM (channels) 

4000 nos. after expansion 
(exist, nil) 


7. PLCC equipment (terminals) 

50 nos. after expansion 
(exist, nil) 


8. Telemetery equipment/ 

50 nos. after 


Supervisory remote control 

expansion 


equipment (systems) 

(exist, nil) 


9. Road traffic signalling 

Rs 1 mn after expansion 


equipment 

(exist, nil) 


10. Field telephones 

10,000 nos. after expansion 
(exist. 7000 «*»■) 


11. Loading coils and unicoils 

2,00,000 nus. after expansion 
(exist. 2,00,000 uos.) 


12. Transformers 

13. Special purpose test A 
measuring instruments for PAT 

1500 nos. after expansion 
(exist. 1500 nos.) 


(a) Level meter wide band 

50 not. after expansion 
(exist 50 nos.) 


(b) Channel selective level meter 

200 nos. after expansion 


600 KH* 

(exist 200 nos) 


(c) D.B. meter 35 KHz 

500 nos. after expansion 
(exist. 500 nos.) 


(d) Level mater ISO KHz 

200 nos. after expansion 
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(1) 

(2) 

(3) 

(4) 



(e) Naval telephones 

(0 Special purpose misc. 
instruments for P&T 

(exist. 134 nos.) 
200 nos. after expansion 
(exist. 90 nos.) 
RtSmn after expansion 
(exist. Rs 5 ns.) 


NA : New Article NU : New Undertaking SE : Substantial Expansion 


CHANGES & CANCELLATIONS 

(This information pertains to particular licences only) 
Changes in the Names of Owners or Undertakings 


Original Name 

New Name 

Date A Location 

West Bengal Electronics 

Industry Development Corpn l.td, 
Calcutta 700020. 

Webel Video Devices Ltd, 

225 E Acharya Jagdish Chandra 

Rose Road, Calcutta 700020. 

9.10.75 
(East Bengal) 

Shri Damodar Ratha, 

Bombay 

Peerless Fabnkkerne (India) Pvt Ltd, 
Bombay 

11.8.77 

(Maharashtra) 

West Bengal Electronics 

Industry Development Corpn Ltd, 
Calcutta 700020 

Webel Jyoti Power Electronics Ltd, 

Calcutta 

5.4.77 

(West Bengal) 


Licences Cancelled during September 1977 

Name of the Undertaking 

Items of Manufacture 

Date of the Licence 
A Location 

Apar Pvt Ltd, 

New Delhi 

Carbon resistors, potentiometers etc. 
(Cancelled) 

19.9.73 

(Gujarat) 

Letters of Intent Revoked & Lapsed during September 1977 

Name of Undertaking A Location 

Items of Manufacture 

Date of Licence 

Radio & Electrical Mfg Co Ltd, 
Bangalore. (Karnataka) 

Indicating instruments 

3.8.74 

(Lapsed) 

UP Electronics Corpn Ltd, 
Lucknow. (U.P.) 

Piezo-electric crystals 

31.1.75 

(Revoked) 
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SPECIAL SECTION FOR SMALL-SIZE ADVERTISEMENTS 
DETAILS ON REQUEST. 





For your requirements of:— 

(1) Printed Circuit Boards (Bakelite & 
Glass Epoxy — Single & double 
sided) 

(2) Self-adhesive Stickers on PVC, 
paper, foil etc 

(3) Metal Labels 

At most competitive rates 
L Contact (office address): 

R.S. ELECTRONICS 

9/6686, Street No. 8. 

Dev Nagar, New Delhi 110005 
(Phone: 569354) 


POLYESTER 



CAPACITORS 

Capacitors moulded b Aluminium 
Tubes 001 to 1 MFD 180 V. DC. to 
2000 V. DC. 

1 Mfd to 8 Mfd 2S0 V. AC. to 
800 V. AC. 

For Radio, T. V. Car Radio. Fans 
AC. Motora auto horns etc. etc. 
MANUFACTURED BY: 

INDIA RADIO b CONDENSOR 
MFG CO. Preet Nagar. 
JULLUNDER-144004 

DISTRIBUTORS' 

FIXWELL ENDS. CO. 

12. Boll Lana. Fort. 

BOMBAY-23 TEL: 31*430 
SINGH TRADING CO. 

9, Slackers Road. 

MADRAS 600-002 

M/S ANEJA RADIOS 
39S/E,lamington Road. 

BOMBAY 400-004 
and Bhagirath Palace 
DELHI-110-006 

M/S GENERAL RADIO CO 
6. Madan Street. 

CALCUTTA 700-013 





ADVICE ON 
Trade Marks 
Patents 
Designs And 
_Copyrights 


Trade Marks. Patents, Designs & 
Copyright throughout the world. 

including 

Foreign registration 


CONTACT personally 
(between 3 & 6 p.m ) or 
write to TEL: 272158 





Micro 


PRODUCTS 


OFFER A WIDE RANGE IN TRANSFORMERS 

& electrical equipments as: 

a SERVO CONTROL STABILIZER 
a BATTERY CHARGER t 

e FLOAT CHARGER, 6 

e SCR C0NTR0LED BATTERY CHARGER 
a HIGH VOLTAGE TESTING SETS 

• AC TO DC RECTIFIERS 

e MAGNETIC SATURATED CORE TYPE 
.STABILIZER 

e ALL TRANSFORMERS IN SINGLE » 
THREE PHASE 

• HEAVY DUTY BATTERY ELIMENATORS 


M*.NurAr Timi r 

ELECTRO MAGNET DEVICES 

W Z. 5 56. NARAINA. 

NEW DELHI 1100?8 
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We thank our technocrat patrons 

for tho recognition ot our ‘TME’ brand wound components. 
Known for quality at low cost 


RAJSONS 

ELECTRO-M A<3 N ETIC RELAYS 




flqld 

Rucordlng 

•tc 


Being u«^d In trintlMor radios, tap* raeordsrt, TV sals, calcplalors and olhar consumer electronics and 
'' prolesalonel equipments 



TEEN MURTI 
ELECTRONICS 


Otllei 12. Vusaf Serai. New Delhi 110016 Phone 616173" 

Basesren 6 Deve/opmenr 12, Yusal Serai, New Delhi 110016 
Fntory B-203, Okhla Industrial Arsa, Phase-1. New Delhi 110020 r 



For 

TRANSFORMERS 

Contact: 

CHANDRE8H ENGINEERS 

2nd Floor, Universal Foundry Compd., 
Mogra Village Road, Mogra, Andheri 
(East), Bombay 400069. 


PCBs PCBs PCBs 

made to your specifications We otter 
you quality- at the right price Our. 
customers agree. 

Why not give us a try? 

TRILABS 

Mayyanad p O.. 

Quiton, Kerala 
PIN 691303 


GRIFFIN 

Automatic 

Emergency 

Tubelight 

capacity from 20 
watts to 250 watts 
For dealership contact: 
Griffin Process. 
XXXIX 175(5), Cochin 16 


‘»'*y t ‘V ' 

V j y-y'-i 1 ’ ' * ’ ' " '. E ’y , , ... 

,, • ' 








J Our 17 amps relay is suitable for 5 lakh 

I operations on full INDUCTIVE 

load. 

Most suitable and reliable for Automa¬ 

tic Voltage Stabilizer of 4 KVA capacity. 

Relays of 1,3,5,10,30 and 60 amps are 

1 also available. 


We also manufacture Servo Motor op¬ 

erated Automatic Voltage Stabilizers 

with ± 1 % accuracy from 0.5 kVA to 600 

kVA, rectifier sets for Electro-plating, 

anodising and for smooth DC Power 

Supply from 500 amps to 5000 amps. 

Contact: 


1 RAJSON INDUSTRIES 

S-18/1 Ajay Enclave, 


New Delhi 110018 
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V 11 *1 DIGITAL MULTIMETER 
Yamuna] Mode | 102 o 


5 V 2 Digits LED Display 
Very low input Bias current 
Four Terminal measurement 
0.005% Basic DC Accuracy 
1 juV resolution 

Fully protected from overloads 



D C. VOLTS: Range: lOOmV to 1000V 

Resolution: tuV on 100 mV range 
Accuracy: + 0.01% of input ± 0.005% of range 
A.C. VOLTS: Range: 1 yolt to 1000V 

Resolution: 10 micro volts 
Accuracy: 0.1% of input ± 0.01% range for 
frequency from 100Hz to 10 KHz 
RESISTANCE: Range: 100 ohms-10 M. ohms 

Resolution: 1 milli ohms 
Accuracy: ± 0.01% of input ± 0.005% of range 
Over range: 20% with indication 

Display: 5V2 digits storage LED display 

Polarity: Automatic 

Common mode rejection: lOOdb at 50 Hz with IK ohm unbalance 
Series mode rejection: 50db at 50 Hz 

Input Impedance: lOOmV, IV and 10V range; greater than 1000M. ohms 

100V and 1000V range; greater than 10 M. ohms 
Input Bias current: Less than 10 Pico Amps 
Digital output: BCD 8-4-2-1 (Option) 

OTHER PRODUCTS. 

* Pulse Generators upto 100MHz; * Function Generators from 0.0001 Hz to 5MHz (Including Variable 
Phase); * 3 V 2 AVz 51/2 Digit DVM/DMM and DPM; * A-D and D-A Converters; * Multiplexers; * Curve 
Tracers; * Various Types of Frequency Counters/Timers upto 3.4 GHz; * Digital Printers; * Data Loggers; 

* Data Generators; Dual Channel Oscilloscopes upto 100MHz; Power Supply of various Ratings etc. 

For further details please contact: 

YAMUNA DIGITAL ELECTRONICS PRIVATE LIMITED, 

8-2-629, Road No. 1, Banjara Hills, Hyderabad-500034. 

Phones: 32194, 32342, 3513§ Grams: “DIGITALS” 






SOLAR ENERGY COMES TO INDIA 

First Solar Cell Panels 
developed by 
the CDIL Research Centre, 
Chandigarh 

No electricity ! No bat¬ 
teries ! Just plug in and 
power transistors, ca- 
sette recorders, tape- 
recorders. And some¬ 
day bulbs, and tube- 
lights, and refrigera¬ 
tors, too, could run on 
power from the sun ! 

It could also be possi¬ 
ble soon to sun-power 
almost any electrical 
equipment, and with 


For Sun-power and other futuristic research products 
look to the CDIL Research Centre, Chandigarh 



charge accumula¬ 
tors, even light 
up homes! 

The Chandigarh 
Research Centre 
of Continental De¬ 
vice India Limited, 
leaders in semi-con¬ 
ductor technology, has 
broken new ground 
and developed the 
first Solar Cell Panels 
in the country. 


Creativity in Electronics 



Continental Device 
India Limited 

C-120, Naraina Industrial Area, 
New Delhi-110 028. 

Phone : 392651, Telex 031 2770 
Gram : PREET, New Delhi. 
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Delta Switches & Relays now 
open up new possibilities for 
Machinery, Instruments and 
Electronic Equipments. 

PROXIMITY SWITCHES : Non-coniact 
switching makes Delta Proximity Switches the Ideal 
alternative to a limit switch on the one hand and Solid- 
State on the other. No mechanical wear and tear, 
error or force. A life of more than 100 million dry 
switching operations. Operations can be head-on, 
slide, rotary motion or shunted. Can be used for 
Proximuy Sensing, Counters. Position Indicators, Level 
Alarms. Burglar Alarms. Limit Switching and various 
other applications. 

REED RELAYS : When transistor switches and 
electromagnetic relays are not good enough, the Delta 
Reed Relay is the only alternative. Overcomes the 
leakage, low voltage and the D.C. constraints of the 
transistor, and the lack of speed, size, ease of 
mounting and reliability constraints of electro¬ 
mechanical relays. Available with mercury wetted 
contacts, high power, high current and voltage, in as 
many as 9 poles with optional epoxy potted versions. 
T.T.L. compatible Delta Reed Relays find use in fast 


switching and protection circuitry. Ideal to: sampling 
and sequential test equipment, paging systems, 
intercommunication and transmission equipments tor 
coding/decoding in the worst of environments 

SOLID STATE AC RELAYS : Delta Solid State 
Relays are suitable for loads in the range of 5-25 A 
RMS. To protect sophisticated Solid-State devices, 
there is no switch for currents as high as these nor as 
fast and reliable as Delta Solid State Relays. 
Engineered to handle heavy inductive and high in-rush 
current loads. Small and convenient mounting in any 
position or environment. The special feature of Zero 
Switching and Opto-Couplmg give it the unique 
properties of negligible RFI and the total isolation yet 
high sensitivity to make it suitable for T.T.L. 
compatibility. Most suitable for Data Processing, Motor 
Controls. Logic Interlock Systems. Protection ol 
Valuable Equipments, etc. 

For your requirement of Delta Switches & Relays, 
refer to this advertisement and contact- 

Sales Division : 

Continsntgl Device India Limited, 

C-120. Naraina Industrial Area, 

New Delhi-110028 

Phone : 392651 Telex : 031 -2770 

Cable : PREET,NEW DELHI 


Make-break, make-break, make-break, make-break 


Now! a breakthrough in 
Switches £r Relays 



H DELTA 


Switches £r Relays 
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For the first time in India, Contel 
Modular Products bring you 
reliable, lower cost Modular 
Regulated Power Supplies and 
DC—DC Chopper Amplifiers. 

MODULAR REGULATED ROWER SUPPLIES : 

Three banc models to cover - SV to t or —30V Al 
present, maximum output power rating available is 15 
Watts. However, if other than standard power supplies 
are required these too can be supplied Low Power 
Rating Power Supplies are P.C Board mountable and 
Higher Power Rating Power Supplies are open frame 
thassis mountable. Current limiting or fold back 
protection standard. Crowbar optional for digital 
circuitry. Just connect our Modular Regulated Power 
Supplies to your Systems/Circuitry like any other 
component and you have power regulated to your 
demands I 


DC TO DC CHOPPER AMPLIFIERS : 

A real boon to Instrument Manufacturers—this DC to DC 
amplifier with a temperature drift as low as 1 0 uV/ C 
Input range upto 10 mV with a Gain of 1000 (60 db). 
Input impedance available <s greater than 100 K Offset 
can be minimised by adiustment. Ideal for Converters. 
Indicating, Recording and Control Instruments using 
various transducers 

Cash in on our ollei enter the age ol Modular Products 
today ! 

For your requirement ol Contel Modular Produrts. please 
refer to this advertisement and contact 

Sales Division : 

Continental Device India Limited, 

C-120, Naraine Induetriel Area, 

New Delhi-110028. 

Phone 392651 Tolox 031 2770 
Cable PREET NEW DELHI 


Cut down production and development costs 

Now! Modular Products for 
Electronic Industry 


D311TEL 

Modular Products 
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Punjab Semiconductor Devices Limited 

( B-76, Phase VII, Industrial Area, S.A.S. Nagar, Distt. Roopnagar, Pb. ) ^ 

PRICE LIST 

*BULK SUPPLY ★RELIABILITY GUARANTEED 

With effect from 9-2-78 

1 

Sr. 

No: 

Type 

Description 

EX-FACTORY PRICE 
Wholesale Retail 

Rs. P. Rs. P. 

1. 

IN 4001 

Si. 50V, 1A, rectifier 

0.85 

1.05 

2. 

IN 4002 

Si. 100V, 1A, rectifier 

0.90 

1.15 

3. 

IN 4003 

Si. 200V, 1A, rectifier 

1.00 

1.25 

4. 

IN 4004 

Si. 400V, IA, rectifier 

1 10 

1.40 

5. 

IN 4005 

Si. 600V, IA, rectifier 

1.30 

1 65 

6. 

IN 4006 

Si 800V, IA, rectifier 

1.50 

1 90 

7. 

IN 4007 

Si. 1000V; IA, rectifier 

1.80 

2 25 

8. 

PBY 127 

800V, IA, Si. mams rectifier for professional use 

3.55 

4 45 

9. 

PBY 126 

450V.IA, Si. rectifier for professional use 

3.10 

3.'90 

10. 

PBY 125 

100V, IA, Si. rectifier for professional use 

1.50 

1.90 

II. 

PDR 50 

Si. 50V, 200 mA, rectifier 

0.75 

0.95 

12. 

PDR 25 

Si. 25V, 250 mA, rectifier 

0.75 

0.95 

13. 

PDR 300 

Si. 300V, 300 mA, switching rectifier 

3.25 

4.10 

14. 

PDR 301 

Si. 100V, 300 mA, switching rectifiier 

2.30 

2.90 

15. 

PDR 302 

Si. 100V, 150 mA, 350 nanoseconds, switching rectifier 

2.30 

2.90 

16. 

PSD 4148 

Si. 75V, 75 mA, 500 nano seconds switching diode 

1.00 

1.25 

17. 

PBYX 55 

Si. 500V, 1 A, 350 nano seconds switching rectifier 

5.00 

6 25 

18. 

PBYX 71 

500V, 7A, 450 nano seconds switching rectifier (TO-3) 

11.00 

13.75 

19. 

PFR 103 NAP 

Si. full wave rectifier 3A, 100V in TO-3 outline 

10.00 

12.50 

20. 

PFR 203 NAP 

Si. full wave rectifier 3A, 200V in TO-3 outline 

11.00 

1375 

21. 

PFR 107 NAP 

Si. full wave rectifier 7A, 100V in TO-3 outline 

13.50 

16.90 

22. 

PFR 207 NAP 

Sil. full wave rectifier 7A, 200V in TO 3 outline 

15.50 

19.40 

23. 

PFR 115 NAP 

Si full wave rectifier 15A, 100V in TO-3 outline 

16.00 

20.00 

24. 

PFR 215 NAP 

Si. full wave rectifier I5A, 200V in TO-3 outline 

18.00 

22.50 

25 

PFR 130 NAP 

Si. full wave rectifier 30A, 100V in TO-3 outline 

25.00 

31 25 

26. 

PFR 230 NAP 

Si. full wave rectifier 30A, 200V in TO-3 outline 

27.00 

33.75 

27. 

2N 3055 

60V (Voeo). I5A, l I7W power transistor in To-3 Outline 

14.75 

18.45 

28. 

2N 3055 x2 

Matched Pair 

30.00 

37 50 

29. 

2N 6253 

45V (Vceo), 15A, 117W power transistor. 

12.75 

15.95 

30. 

2N 6371 

40V (Vceo), 16a, 117W power transistor 

12.00 

15.00 

31. 

2N 3054 

29W power transistor in TO-66 outline 

9.25 

11.55 

32. 

PHR 5007 NAP 

50V, 7A, rectifier in TO-3 outline 

6.00 

7.50 

33. 

PHR 107 NAP 

100V, 7A, rectifier in TO-3 outline 

7.00 

8.75 

34. 

PHR 207 NAP 

200V, 7A, rectifier in TO-3 outline 

7.50 

9.00 

35. 

PHR 115 NAP 

100V, 15A, rectifier in TO-3 outline . 

8.00 

10.00 

36. 

PHR 215 NAP 

200V, 15A, rectifier in TO-3 outline 

8.50 

10 25 


PBF200 

Forward gain controlled transistor for V.H.F. tuners/boosters 

6.20 

7.75 

38. 

PBF 167 

Forward gain controlled transistor for yedio I.F. (TO-92) 

5.25 

6.60 
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EX-FACTORY PRICE 


Sr. 
No : 

Type 

Description 

Wholesale 
Rs. P. 

Retail 

Rs P. 

39 

PBF 173 

Video IF transistor for TV (TO-92) 

5 00 ' 

6.25 

40. 

PBF 177 

Video output lOUV (Vcbo) transistor for TV (To-39) 

6.00 

7.50 

41. 

PBF 178 

Video output 185V (Vcbo) transistor for TV (TO-3D) 

7.00 

8.75 

42. 

PBF 179 

Video output 250V (Vcbo) transistor for TV (TO-39) 

8.00 

10.00 

43. 

2N 918 

UHF amplifier/oscillator transistor (TO-92) 

4.75 

5.95 

44. 

PBF 194/195 

RF/IF transistor (TO-92) 

1.60 

2.00 

45. 

PBF I94/I95/BCD 

RF/IF transistor (TO-92) 

1.90 

2.40 

46 

BC I48C 

High gam audio transistor 

1 60 

2 00 

47. 

BC I49C 

Low noise high gain audio transistor 

2.00 

2.50 

48. 

HF Pack 

3 nos of PBF 194/195/BCD 

4 85 

6.10 

49. 

PBZ 6 

6.2V, 250mW. 4 10% zener diode (TO-92) 

0 95 

1.20 

50. 

PBZ 6 A 

6.2V, 250 mW. 45% zener diode (To-92) 

1.45 

1.80 

51. 

PBC 147A 

Si. 50V, 200 mA Audio transistor (TO-92) 

1.15 

1.45 

52. 

PBC I48A 

Si. 30V, 200 mA Audio transistor (TO-92) 

1 15 

1 45 

53. 

PBC I47B 

Si. 50V, 200 mA Audio transistor (TO-92) 

1 35 

1.70 

54. 

PBC 148 B 

Si. 30V, 200 mA Audio transistor (TO-92) 

1 30 

1.65 

55. 

HF Pack + PBC 

Sepciatly selected transistors for radio 

5.65 

7 10 

56. 

I47A/I48A 

HF pack + PBC 

I47B/I48B 

—do — 

5 70 

7 IS 

57. 

HF pack+2 nos 

of PBC (47A/I48A 

— do—* 

6 65 

8.35 

58. 

HF pack+ 

PBC I47AH48A + 

—do— 

6 75 

8 45 

59. 

PBC I47B/I48B. 

HF pack 4 2 nos. 

of PBC 147B/I48B 

—do— 

6 85 

8 60 

60 . 

IN 752 

5.6V+I0%, 400 mW, axial zener diode 

3 IX) 

3 75 

61. 

IN 752A 

5.6V+ 5%, 400 mW, axial zener diode 

3 50 

4.40 

62. 

IN 753 

6 2V+tO%, 400 mW, axial zener diode 

3.00 

3 75 

63 

IN 753A 

6.2V+ 5 %, 400 mW, axial zener diode 

3 50 

4.40 

64. 

tN 754 

6.8V_£I0%, 400 mW, axial zener diode 

3 00 

3 75 

65. 

IN 754A 

6 . 8 V + 5%. 400 mW, axial zener diode 

3 50 

4 40 

66 . 

IN 755 

7 5V + 10%, 400 mW, axial zener diode 

3.00 

3.75 

67. 

IN 755A 

7.5V4 5%, 410 mW, axial zener diode 

3.50 

4 40 

68 

IN 756 

8.2V 4 10%, 400 mW, axial zener diode 

1.00 

3.75 

69. 

IN 756A 

8.2V+ 5%, 400 mW, axial zener diode 

3.50 

4 40 

70. 

IN 757 

9.1V410%, 400 mW, axial zener diode 

3 00 

3.75 

71. 

IN 757A 

9.1V4 5%, 400 mW, axial zener diode 

3.50 

4.40 

72. 

IN 758 

IOV 4 10%, 400 mW, axial zener diode 

3.00 

3.75 

73- 

IN 758A 

IOV 4 5%, 400 mW, axial zener diode 

3.50 

4 40 

74. 

IN 759 

I2V410%, 400 mW, axial zener diode 

3.00 

3.75 

75. 

IN 759A 

I2V4 5%, 400 mW, axial zener diode 

3.50 

4.40 

76. 

PSD 50 

50V, 25 mA diode (TO-92) 

0.60 

0 75 

77. 

PSD 12 

12V, 25 mA diode (TO-92) 

0.55 

0 70 

78. 

PSD 40 

40V, 50 mA, 200 nano sec., fast switching diode (TO-92) 

2 20 

2.65 

79. 

BD 160 

250V (Vcbo). 5A, 700 nano sec. power transistor (TO-3) 

25.00 

31.25 

80. 

PBY 184 

1800V, 100mA peakcurreat diode 

5 00 

6 25 


The above prices are subject to 5% service charges for deliveries from offices at Delhi/Bombay/Bangalore, 
Local taxes extra. 

For deliveries outside Chandigarh, 4% CST against ‘C’ Form and 1% handling and insurance charges will 
be applicable. 

Wholesale prices will be applicable for a billing of 300 pieces or more at a time._ 
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WE ARE ONE YEAR OLD 
BUT WE HAVE GROWN 

BIG.... 



Printed Circuits Manufactured by 
Anand Electronics are prefered 
by Sophisticated Electronic 
Equipment Manufacturers be¬ 
cause of following: 

QUALITY 

RELIABILITY 

WIDE RANGE TO SELECT 

SERVICE 

PRICE 

ANAND ELECTRONICS thanks 
all Customers for their co¬ 
operation and assure them better 
service in the coming years. 

For your requirement of PTH and other 
types of Printed Circuits, write to 


o 


ANAND ELECTRONICS 
PRIVATE LIMITED 

Krlshnagiri Road Hos ur-635109 

Phone: 1S1 Cable: PEECEEBEE 

(Ragd. Office: 111/21 Mount Road, Maoras 9) 


Mouldings 

for 

exterior 

elegance 

& 

durable too ... 



BHURJI mouldings are a way of 
life in exterior elegance in the 
world of Electronic Equipments. 
Dress up your Radios. Transistors 
& Televisions (including knobs & 
Screen frames) with Bhurji mould¬ 
ings-they go with evefy space, 
every decor. 

BHURJI 

SUPER.TEK INDUSTRIES 

B/2S-B, GALI NO. t. ANAND PARBAT. 
INDUSTRIAL ESTATE, NEW DELHI-fcPH: SS2730 
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MULTICHANNEL 
COMMUNICATIONS 
TAPE RECORDERS 

SHR SERIES 

The Multichannel Communications Tape Recorders developed 
by the BRG Hungary ensures the continuous and reliable re¬ 
cording of Informations, reports and Instructions In the follow¬ 
ing fields of application: 


• civil and military aviation 

- municipal emergency 
centres as police, 
firebrigade and first aid 
headquarters 

railway, ports and harbour 
traffic control centres 

- radio and TV broadcasting 
stations 

• communications’ head¬ 
quarters of Armed Forces 
congresses and Courts of 
Justice 


VIDEOTON-INDUSTRIAL FOREIGN TRADING CORPORATION 

1376 SudapMt P 0 B 957 1066 Budapatl VI Stoflau? Phona 228-621,22*806.226-464 Talai 22-4763 Tap* Racordar Dapanmani 


HIGH RELIABILITY 
PRECISION TAPE GUIDING 
LOW TAPE SPEED 
OVERALL CONTROL AND 
MONITORING SYSTEM 
TIME IN JECTION 
REPRODUCING 
Bulk eraser, remote control 
unit 




sj 


Ultra high purity 
materials 

for ELECTRDfllC 

Industries 

For ensuring quality and performance 
in your elect) onic components look to 
Sarabhai M. Chemicals’ EL grade chemicals. 


• ACETONE El • ACETIC ACID GLACIAL EL 

• AMMONIUM CHLORIDE EL • AMMONIUM 
PENTABORATE EL • BARIUM NITRATE EL 

• BENZENE El • BORIC ACID EL 

• GLYCERIN EL • HYDROCHLORIC ACID EL 

• HYDROFLUORIC ACID EL • METHANOL EL 

• NITRIC ACID EL • PHOSPHORIC ACID EL 

• iso-PROPANOL EL (iso-PROPYL ALCOHOL) 

• SULPHURIC ACID EL • TRICHLOROETHYLENE EL 


SARABHAI M CHEMICALS 

PIONEER IN ELECTRONIC GRADE CHEMICALS 
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A MISTAKE 

“Big people make big mistakes.” This 
was the spontaneous comment of an 
experienced journalist in New Delhi 
when he learnt that the Verghese 
Committee had recommended raising 
of the annual licence fee for a radio 
from Rs 15 to Rs 25 and for a TV set 
from Rs 50 to Rs 75. 

It may be stated that Mr B.G. 
Verghese, chairman of the working 
group on autonomy for Akashvani and 
Doordarshan, is a renowned journalist. 
He was the editor of the Hindustan 
Times for a number of years. The 
report of this group, released recently, 
is currently being debated in the press 
and also through other media. The 
recommendation which has irked the 
electronics industry is the one relating 
to the raising of the licence fees. 

The logic relating to this suggestion, 
to all intents-and purposes, is very 
simple. The economists in this country 
are agreed that more than half of the 
population of this country lives below 
the poverty line, implying that their 
incomes are not large enough to 
provide nutritious food to keep body 
and soul together. 

Consequently, those who live.below 
the poverty line have no potential for 
yielding additional tax revenue for the 
government. It is the population which 
lives above the poverty line which can 
be taxed to swell the coffers of the 
government of India. 

And among the not-so-poor sections 
of the population, there are groups in 
the top income brackets which form 
five to ten per cent of the total 
population and which can'be milked 
generously through additional tax 
burdens. This leads to the conclusion 
that any one having a radio set or a TV 


set is nch in the midst of sprawling 
Indian poverty. As if the existing 
burden of direct and indirect taxes was 
not enough for these so-catlcd affluent 
sections of society, the Verghese 
Committee has suggested further 
enhancement of the licence fees. 

During the emergency, the annual 
licence fee for a TV set was raised from 
Rs 30 to Rs 50. Since ifwas supposed to 
hurt the better-off section of society, no 
one shed any tears. And the new tax 
was quietly borne—without a murmur. 
The Verghese Committee, while 
making suggestions for introducing 
autonomy in radio and television 
management in this country, had a fling 
at the radio and TV owners—assuming 
once again that no one would raise a 
finger against such a proposal. 

The electronics industry was the first 
to raise its voice against this suggestion. 
Within a few days of the release of the 
Verghese Committee report, the sixth 
AREA Convention was held in New 
Delhi. The spokesmen of the 
electronics industry vehemently 
opposed the suggestions of the 
committee to raise the licence fees. 
And they offered cogent arguments in 
support of their contention. 

TV is no longer an item of luxury, 
said the electronicsmen. It performs a 
number of useful purposes. The lessons 
imparted to school children through 
TV have come to occupy an important 
position in the educational programme 
of the country. And the children who 
draw benefit from these programmes 
belong to all sections of society, and not 
necessarily to the rich sections of 
society. Then there are educative 
programmes for the rural folks. Both 
throdgh radio and TV, new knowledge 
about agricultural practices is being 
communicated to rural familes. The 


doctors speak to the people on diseases 
and practices for countering them. 

And what about the future of the 
electronics industry? Why should the 
government first grant licences to 
entrepreneurs for setting up units of 
this industry and then impose such 
burdens as would cripple them? Why 
should the hand which is supposed to 
cradle this industry, be used for stifling 
it? Is raising of additional tax revenue 
the sblitary aim of the government, 
ignoring its impact on the future of the 
industry? These are some of the 
questions which the government must 
answer before accepting the 
suggestions of the committee. 

Perhaps the radio and TV have 
already hit bpon the jackpot for the 
government through phenomenal fees 
for commercial broadcasting. The 
advertisement revenue of radio and TV 
exceeds every year Rs 80 million with 
possibilities of further growth, though 
Mr H.M. Patel has put in a knife in this 
year’s budget by imposing a tax on 
publicity and advertising. There is 
every probability that both radio and 
TV will be affected the least. Surely, 
the scope for raising revenue through 
commercial broadcasts is immense and 
what is needed is not raising of the 
licence fee on radio sets but scrapping 
them completely. The number of radio 
sets, according to P & T Department, in 
this country ranges between 17 and 18 
million. Its number has been growing 
but slowly because the new radio sets 
are being bought by families in rural 
areas where the facilities for renewing 
the licences are not easily available. 

In the case of the radio set, there is a 
positive case for scrapping the licence 
fee, and the proposal to raise the 
licence fee for a TV set is fraught with 
harmful consequences for the TV 
industry. 

Unpredictable are the ways of the 
clever and the eccentric! The members 
of the Verghese Committee have 
earned epithets which do no justice to 
their unquestioned scholarship. But the 
electronics industry could perhaps do 
better without catching the eye of these 
scholars and pundits in our midst. 
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In India... 


Panel for Electronics Exports 

A committee under the chairmanship 
of Prof. M.G.K. Menon, who is also 
chairman of the Electronics Commis¬ 
sion, has been set up to suggest ways 
and means to boost electronics exports. 
According to Mr Mohan Dharia, 
Union commerce minister, the commit¬ 
tee may be expected to submit its re¬ 
port within two months. Mr Dharia dis¬ 
closed this while inaugurating a semi¬ 
nar on ‘Export Promotion, Imports and 
Technical Knowhow for Developing 
Countries’ organised by All India 
Radio and Electronics Association. He 
assured, the government would take 
follow-up action on the report within a 
reasonable time. 

Mr Dharia said he had been receiv¬ 
ing frequent complaints from foreign 
countries against the inferior quality ol 
Indian items being exported. He said 
the government had decided to do 
away with the Quality Control Act and 
would like to see the industry apply self 
- certification, though with increased 
control by the Export Promotion 
Council. He, however, warned that due 
care would be taken of the defaulters 
under the law. 

New Units Coming Up 
in SEEPZ 

Of the 38 approved applicants for set¬ 
ting up units in Santacruz Electronics 
Exports Processing Zone, 23 had al¬ 
ready commenced production by Feb¬ 
ruary 1978. The zone officials expected 
seven more units to come up before the 
end of March. 


Eighteen of the 23 units now in pro¬ 
duction were listed in the special sup¬ 
plement on Electronics Exports (pages 
35-36) published with the March 1977 
issue. The five new units set up since 
then are: (i) Badri Narayan Saha to 
manufacture mica capacitors, (ii) Un- 
omat India Ltd for electronic flash 
guns, (iii) Wellman (I) Ltd for core 
memory stacks, (iv) Computer Auto¬ 
mation (I) Pvt Ltd for computer com¬ 
ponents and sub-assemblies, and (v) 
Peerless Fabrikkerne for loudspeakers. 
Apart from these, the Ahuja Radios 
unit set up earlier is now functioning 
under its new name: Unisound (P) Ltd. 

Total exports from SEEPZ during 
1976-77 were worth Rs 30.06 million. 
From April 1977 to January 1978 ex¬ 
ports from the zone amounted to about 
Rs 33 million. 

A .SEEPZ office is expected to be set 
up in San Fransisco or California for 
regular trade contacts with the business 
community in the USA. According to 
Mr Alexander S. Borinovich, executive 
director, international trade depart¬ 
ment of San Jose Chamber of Com¬ 
merce, California, who was recently on 
a visit to the SEEPZ, many top elec¬ 
tronic firms in the USA were not even 
aware of a free trade zone in India. The 
SEEPZ office in the U.S. is therefore 
expected to fill this communications 
gap. 

Working Group Set Up 
for TV Glass Shells 

The ministry of industry, government 
of India, has set up a working group to 
go into all aspects of setting up a TV 
glass shell industry in the country. The 
working group would examine tech¬ 
nological, locational and economic as¬ 
pects of the manufacture of TV glass 
shells, examine individual proposals 


which may be received from entrep¬ 
reneurs and make appropriate recom-. 
mendations to the government. 

The constitution of the working 
group became necessary because of the 
controversy over this project— 
whether it should be in the public or 
private sector or whether a TV glass 
shells unit is at all necessary. The group 
headed by Mr I. Mahadevan, joint sec¬ 
retary in the industrial development 
department of the ministry of industry, 
is expected to submit its report by the 
end of April. 

ETTDC BagSfExport Orders 
from USSR & Rumania 

A contract was signed in New Delhi on 
February 27 between the president of 
Electronorgtechnica, Dr Scherbina, 
and the managing director ol Elec¬ 
tronics Trade and Technology De¬ 
velopment Corporation Limited, Mr 
R.M. Nayar, for the export from India 
of computer memories for a total value 
of about Rs 40 million. These memory 
units will initially be produced by Elec¬ 
tronics Corpn of India Ltd, Hyderabad. 

ETTDC also signed a contract for 
import of a Soviet computer for an ac¬ 
tual user in India. In addition, a pro¬ 
tocol for building up rapidly the both 
way trade in electronics was also signed 
between Electronorgtechnica and 
ETTDC on the same day. 

On March 15, ETTDC concluded a 
contract with Etectronum of Rumania 
for the supply of capacitors for a value 
of about Rs 3 million. These capacitors 
will be manufactured by Keltron in 
Kerala and by Orient Electronics Pvt 
Ltd, Poona; the supplies will be made 
within 1978. 

ELCINA Getting Report 
Prepared on 
Semiconductor Devices 

In view of the fact that the field of 
semiconductor devices has been satu¬ 
rated, Electronic Component Indus¬ 
tries Association (ELCINA) has de¬ 
cided to get a report prepared by an 
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independent authorit\ about the de¬ 
mand projections vis-a-vi.s existing 
capacities. The report is expected to 
throw light on the present state of af¬ 
fairs in which most of the units are 
working far below their licensed 
capacities, while new ones are entering 
the field. 

The Executive Committee of EL- 
CINA now meets every month, alter¬ 
nating between Bombay and New 
Delhi, to discuss the various points of 
interest to the industry. It held its last 
meeting in Bombay on March 17, and is 
now scheduled to meet at the India In¬ 
ternational Centre, New Delhi on April 
21 . 

Rajgopal Joins Maharashtra 
Electronics 

Mr S. Rajgopal has relinquished charge 
of the post of development commis¬ 
sioner, Santacruz Electronics Export 
Processing Zone (SEEPZ) and joined 
the Maharashtra Electronics Ltd as its 
managing director. A regular incum¬ 
bent in his place at SEEPZ is yet to be 
named, but in the meanwhile Mr N.K. 
Bharadwaj, executive director of the 
Trade Development Authority is look¬ 
ing after the work of the development 
commissioner, SEEPZ. 

Metallic Contact Indicator 
Developed by IIP 

The Indian Institute of Petroleum 
(IIP), Dehra Dun, has designed and 
developed a metallic contact indicator 
which basically estimates and indicates 
the failure of lubricant film by the onset 
of metal-to-metal contact. 

The device has been extensively used 
for lubricant evaluation in ball-disc 
machine. Whenever the stable oil film 
between the rotating disc and the ball 
under particular load breaks, a contact 
takes place between the ball and the 
disc. The contact is of random nature, 
and over a period, its effect is felt in the 
form of wear of ball and disc. 

From the circuit point of view, the 
instrument uses a two-arm resistance 


bridge, sensitive fast comparator, 
square wave generator, gate and integ¬ 
rator. The two-arm resistance bridge 
operates on a stable DC potential, the 
oil film resistance being one of the 
arms. The comparator swings to either 
positive or negative voltage side de¬ 
pending upon whether there is a con¬ 
tact between the ball and the disc. The 
square pulses are allowed to go through 
the gate only if there is a metal-to- 
metal contact. The integrator accepts 
these square pulses and integrates them 
. over the desired period. The output of 
the integrator directly indicates the 
percentage metal contact duration, 
100% being defined as a condition 
when lubricant films do not separate 
the surface. 


AREA Puts Forth Suggestions 

All India Radio Electronics Associa¬ 
tion, popularly known as AREA, has 
completed 41 years of its service to 
trade and industry. Through its central 
office at Bombay and regional offices at 
Calcutta, Madras, Bombay and New 
Delhi, it works as a promoter of the 
electronics trade and industry, but 
without ignoring the interests of the 
consumer who is always a king (or is it a 
queen?). 

Since 1960, AREA has held national 
conventions at Bangalore, Srinagar, 
Bombay, Madras and New Delhi. Its 
sixth convention was once again held at 
New Delhi frtfm 13th to 15th March, 
1978. It was inaugurated by Mr B.D. 
Jatti, Vice - President of India. The 
convention was made extremely fruit¬ 
ful by a seminar which was extended 
over seven sessions and which discus¬ 
sed a wide variety of subjects. A galaxy 
of central ministers such as Mr Mohan 
Dharia, Mr L.K.' Advani, Mr Satish 
Agarwal, Mr Mohd. Arif and Prof. 
Sher Singh participated in the delibera¬ 
tions of the seminar. Mr H.K.L. Arora, 
secretary, Convention Steering Com¬ 
mittee, was the moving force behind 
the convention. 

While AREA is committed to the 
co-existence of the small - scale sector. 


the organised sector and tjie public sec¬ 
tor, it carries on a crusadfe against high 
taxation which affects all sectors 
equally. Again, it has waged all these 
years a war—an unsuccessful one so 
far—for the abolition of the radio li¬ 
cence fee; there is no doubt that ulit- 
mately it will succeed in this effort. 

The most popular programme of the 
AIR isVividh Bharti; but only 15 per 
cent of the population can tune in to it 
in different cities of the country. 
AREA has been urging the govern¬ 
ment to extend its coverage of the 
population so as to increase the size of 
the radio market. 

There were many other interesting 
suggestions put forward at the seminar. 
Since both the ministersl and the 
bureaucrats were invited to the semi¬ 
nar, it served the purpose of carrying 
the message of the industry and trade to 
the policy-makers. 


And Abroad... 


‘Radiocommunications’ 
Chosen as Theme of World 
Telecommunication Day 1978 

This year the theme of World Tele¬ 
communication Day i$ ‘Radiocom¬ 
munications.’ The theme was chosen to 
mark the 50th anniversary of the ITU’s 
International Radio Consultative 
Committee (CCIR) which is responsi¬ 
ble for establishing international stan¬ 
dards in radiocommunications. 

World Telecommunication Day is 
celebrated every year on 17 May by the 
154 member countries of the ITU. The 
date of 17 May was chosen because it is 
the anniversary of the signing of the 
first International Telegraphic Conven¬ 
tion in Paris in 1865. 
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Without 'Tf 
the waiting. 

The newest thing you ought to know about nur MP- 
7570 A/0 Converter circuit is its immediate availability. 
That means you can get it—now! 

The circuit itself isn't new. It’s been around for a cou¬ 
ple of years, initially as an Analog Devices part. Its 
popularity is well-established, which means demand 
occasionally exceeds supply. 

Micro Power's recently expanded production capa¬ 
bilities now provide a volume second-source supply 
for the 7570. You can design in its unique characteris¬ 
tics and depend on us for the delivery you need. 

Functionally, the 7570 is a CMOS 10-bit A/D conver¬ 
ter on a single chip. It uses the successive approxima¬ 
tion principle and requires only an external comparator, 
reference and passive clocking components. Ratio- 
metric operation is inherent in the design, since an ex¬ 


LOW-POWER CMOS CONVERTERS 
Three-state Logic 

Type 

Reso¬ 

lution 

Non¬ 

linearity 

Conversion 

Time 

Price 

(100+) 

7570 JD (A/D) 

8-bits 

N/A 

20r<sec 

S 19.90 

7570 LD (A/D) 

10-btts 

N/A 

20m sec 

$42.00 

7550 BD (A/D) 

13-bits 

N/A 

40msec 

$24 90 

7522 JN (D'A) 

10-bits 

8-bit ) 1 

500nsec' 

$13.90 

7522 KN (D/A) 

10-bits 

9-bit } 

current 

$1695 

7522 LN (D/A) 

10-bits 

10-bit J 

settling time 

$26 10 


tremely accurate multiplying DAC 
is incorporated in the feedback loop. 

The 7570 has appropriate control inputs 
and status outputs for convenient interface 
with most 8-bit or 10-bit microprocessors. 

Micro Power's proprietary High-Density CMOS is 
employed in producing the 7570. This low-power pro¬ 
cess features an on-chip network of thin-film resistors 
and silicon nitride passivation to enhance reliability 
and long-term stability. 

Listed in the table are some of the key specs and 
prices for the 7570 and related CMOS converters. To 
get more information on these and other linear CMOS 
products, use the coupon below. 


M 


MICRO 

POWER 


3100 Alfred Street, Santa Clara, CA 95050 

46EH SSS SSS 25 SSSS SEE SSS 2St 

II To Chawle Sales Corpn, 3481 NetaJI Subhash Margll 

H Darya Qanj. New Delhi 11000 2 (Ph: 277388). ■■ 

Please send me technical data on these convener 1| 
products. □ MP7570 A'D O MP7550 A 10 II 

U O MP7522 D/A .. 

□ I have an urgent requirement Please have a conver- II 
ter applications specialist phone : ( )_ || 

II r __ -—-1| 

n Ark*'***_ II 

IL 


City/Slate/Zip _ 

□' Please also send data on your linear CMOS switches 
and multiplexers 


II 

II 

II 

J 

s!l 
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Flicker-free Fluorescent 
Lamps Now Possible 

The flickering that always accompanies 
the starting of fluorescent lamps will 
soon be a thing of the past : A new PTC 
resistor makes sure that the gas is ig¬ 
nited at one go, eliminating unsuccess¬ 
ful starts. The component, beneficial 
both to the lamps and to the eyes, will 
shortly be available under the name of 
“Sikafit" in an easy-to-mount. thumb¬ 
sized package. 


SIKAFIT 



220 V ~ / ^ + 
50 Hz 


At present, the ignition process in 
fluorescent lamps depends mainly on 
the interaction between a choke and 
the electrode heater, under ihe control 
of a glow starter switch with bimetallic 
contacts. But a constant gas discharge 
between the electrodes at the ends of 
the tube is only produced if the temper¬ 
ature is high enough and if the choke, in 
conjunction with a capacitor, has sup* 
plied an adequate voltage. 

Frequently, however, the heating-up 
period is too short and the surge vol¬ 
tage too low to generate ideal condi¬ 
tions at once. It usually takes a few 
seconds for the lamp to burn steadily 
and for a light column to form in the 
glass tube. The initial cold staits with 
insufficiant pre-heating considerably 
lower the life of the tube and of the 
starter, and, what is more, the visual 
effect of a fluorescent lamp “struggl¬ 
ing" to light up is often found very ir¬ 
ritating. For this reason many people 
tend to leave fluorescent lamps on dur¬ 
ing a temporary absence, with the re¬ 
sult that chances of cutting down elec¬ 
tricity costs are lost. 

The “Sikafit" PTC resistor produced 
by Siemens, W. Germany on the other 

18 


hand, assures that fluorescent lamps 
tight up without any flickering. The re¬ 
sistor comes in a small package with 
prepared leads for connection in 
parallel with the choke, and it prevents 
the choke from supplying ignition 
impulses for about a second. In the 
meantime a strong heating current 
flows through the electrodes in the 
tube. When the second has elapsed the 
electrodes are certain to be ready for 
operation. The PTC resistor has 
meanwhile also been heated to such a 
degree that the resistance decreases 
rapidly and the choke can ignite. 

This new component can be used for 
40W and 60W tubes, and if necessary 
also for 20W tubes. Any luminaire can 
easily be fitted with the resistor with the 
aid of a screwdriver—no special tools 
are required. The additional dissipa¬ 
tion caused by the PTC resistor is ap¬ 
proximately one watt. 

Monolithic Memories and 
Raytheon Reach Alternate 
Source Agreement 

Monolithic Memories, Inc., Sunnyvale. 
California, and Raytheon Company's 
Semiconductor Division, Mountain 
View, California, have agreed to alter¬ 
nate source certain of each other's 
proprietary bipolar LSI integrated cir¬ 
cuit products. 

Zeev Drori, president of Monolithic 
Memories, and F.M. Dowd, vice presi¬ 
dent of Raytheon Company and gen¬ 
eral manager of the Semiconductor Di¬ 
vision, jointly announced the two-way 
agreement that initially involves three 
logic devices and one memory chip. 

The second source pact calls for 
mutual exchanges of logic drawings, 
circuit diagrams, design tapes, certain 
process information, assembly and 
packaging procedures, and other tech¬ 
nical and test data necessary for com¬ 
plete device characterisation. In addi¬ 
tion. there will be a two,-way transfer of 
related product and application ser¬ 
vice. 

Raytheon and Monolithic Memories 
also agreed to conduct joint discussions 


on “customer programmable logic 
components" which could lead to fu¬ 
ture product exchanges. 

The first devices to be exchanged 
under the agreement are Monolithic 
Memories’ First In, First Out (FIFO) 
and 8X8 Multiplier, and Raytheon's 
Power-Switched PROMs (SPROMs) 
and Programmable Multiplexer 
(PMUX). 

RCA Laser Beam Recorder 
for Space Photographs 

RCA has provided NASA with a laser 
beam recorder which generates images 
from all of the U.S. space agency's 
satellite sensors, resulting in higher 
quality and faster production of photo¬ 
graphs from space. Called the Opera¬ 
tional Laser Beam Recorder (OI BR), 
it will be the primary photo production 
system at NASA's Goddard Space 
Flight Centre. The OLBR can generate 
images requiring up to 20,000 picture 
elements per line. 

NASA also has installed an RCA 
computerised preprocessing system to 
enhance the quality of the Return 
Bearn Vidicon (RBV) camera signals 
from Landsat satellites which photo¬ 
graph the earth’s resources. The OLBR 
and the preprocessing system allow 
rapid production of RBV colour com¬ 
posite photos that are of quality previ¬ 
ously considered unattainable, accord¬ 
ing to RCA officials. 

The OLBR is completely self- 
contained and self-calibrated and is 
operated and maintained by a single 
operator. It controls, selects and ac¬ 
cepts digital image data from high- 
densitv tape and transforms it into, high 
resolution, geometrically and 
radiometrically correct, annotated la¬ 
tent images on 214mm strip film. The 
film then is developed and processed at 
Goddard to produce high resolution 
transparencies which are distributed to 
Landsat data subscribers throughout 
the world. 

EFY Misses Nothing, 
Don’t Miss it. 

Subscribe to it now! 
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The Sanwa-300 is a specially 
designed pattern generator for 
use both in the field and in the 
factory. It has a range of six 
different video signals (including 
a white pattern and a PAL-B 
System colour pattern) available 
as a modulated RF signal. The 
accuracy and reliability of this 
instrument are enhanced using 
crystal-controlled oscillators, 
binary countdown circuits and 
high reliability ICs. 
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Atlas Radio & 
Electronic Industry 
Pvt. Ltd. 

Plot Mo b7, GIDC Industrial Estate. 
Maroda 382330, Ahmedabad 
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READERS' PAGE 

l he reason win I subscribe to EFY is 
that no other Indian magazine is so 
exciting and informative in the field of 
electronics. r.F : Y represents creativity 
in electronics. But this creativity can be 
enhanced if vou provide a page for 
readers to express their views about 
electronics. 

SATISH KOUL 
Harvana 

Readers are welcome to express their 
views under this Letters' section for the 
time being. 

THANKS FOR BROADCASTING’ 
ARTICLE 

Please convev mv grateful regards to 
Mr £.V. Sutu, VU2GV whose 
informative article on ’Beginning of 
Broadcasting in India, was published in 
your February 1478 issue. I also thank 
you lor voui encouragement to publish 
such interesting articles. 

MADHURANATH 
Director Rashmi Enterprises 
Bangalore 

IMPROVE THE STEREO AMP 

Mr Uday Pratap Singh of 
Instrumentation Ltd, Kota has pointed 
out a mistake in the circuit of 
’Improved Stereo Amp published in 
.Letters column of July ’77 issue of 
EFY. 

In the circuit BC178 and PTft should 
as well be connected in darlington 
mode. The emitter of BC 178 should be 
connected to base of PT6, instead of its 
emitter, and collector of BC 178 should 
be connected to collector of PT6 
instead of its base. 


Readers who have a copy of the BEL 
application information Code No. 
AI/LIC 3, CA741, general-purpose 
operational amplifier may also correct 
Fig. 9, for low distortion power 
amplifier accordingly. 

A. SHARMA 
Bombay 

NEGATIVE RESISTANCE 
TUNNEL DIODES 

Kindly refer to the article‘Gunn Diode 
and its Applications' by K. Kalidas 
published in the January 1978 issue of 
EFY. I beg to state that tunnel diodes 
made of germanium do have negative 
resistance characteristics, as per 
•Transistor Circuit Analysis and 
Design’ by F.C. Fitcher (page 52). 

R. RANGASWAMY 
Gauhati 

PLEASE CORRECT 

The Annual Number 1978 is very help¬ 
ful, particularly due to the Directory 
and Buyers’ Guide sections. 

I have, however, noticed some mis¬ 
takes: 

1. In the article on‘Guitar Practice 
Oscillator' by P.K. Sood, the bridge 
rectifier has not been properly con¬ 



nected in Fig. 2 (page'76). The connec¬ 
tion, now shown as a dotted line, which 
is essential for the circuit to work, has 
not been shown in the original diagram. 

2. Again, in the Intruder Alarm ar¬ 


ticle by D. Venkatasubbiah (page 79), 
diode D4 in rectifier bridge has been 

||B1j 

#' tlSCR 

D4 

s? 'IlooA 

shown connected in the opposite direc¬ 
tion. The diode should be connected as 
shown here. 

3. In the TV Games article by 
Ajmer Singh, it is claimed that ‘For 
those who might like to construct a TV 
game device, all the necessary informa¬ 
tion is being given.’ But the value of 
Vcc—the voltage to be supplied to the 
circuit is not mentioned anywhere. 

R.K. KAKKAD 
Rajkot 

EFY is grateful to Mr Kakkad 

In Mr Venkatasubbiah's article the 
‘lock and 'unlock' positions in the 
diagram we+e also interchanged, by 
mistake. 

In Mr Ajmer Singh’s article , the 
circuit shown in Figs. I and 2 would 
work on a Vcc of + 6V. 
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MORE ABOUT GUITAR AMPLIFIERS 
AND THEIR SPECIAL EFFECTS 

A.S. Sharma 


Wide interest in guitar music is obviously due to the ease 
with which one can be initiated into its mystries. It does not 
need the discipline or the hard work expected of a pianist. 
Besides, there is a lot of scope for experimentation. 

Earlier (EFY Oct. '77, pp 23-26) we saw something of 
the circuitry of a guitar amplifier: the preamplifier, power 
amplifier, reverb section along with tremolo and the power 
supply section. Now we would see the amplifier as a whole 
and some alternate circuits of reverb and tremolo. 

Politics is called an art of the possible. In India we con¬ 
sider it as an art of the impossible. The same applies to 
technical matters also, as we must try to make the best of 
what is available and learn to live within the limitations. 

The electric guitar pick-up consists of a magnet with one 
pole towards and one pole away from the strings. Around 
this magnet a coil is wound. Some guitars utilise a single 
magnet and coil for all strings while others use separate 
magnets for each string or a group of strings. 

The vertical component of the string vibration varies the 
length of the airpath for the flux and therefore varies the 
flux density. This varying magnetic flux passing through a 
coil of wire produces an output voltage representative of 



POSITION ALONG LENGTH (L) 


Ffg. 1: Harmonic content tor various positions of the pick-up; 
curve 'A' when the fundamental and second and third harmonics 
are excited equally, and curve B' for a fundamental with infiite 
harmonics. 

the string motion. Steel wires must be used for electronic 
guitars since the strings are to influence the magnetic flux. 

The string motion varies along its length. At the ends, 
where it is clamped, there is no motion. The greatest mo- 




Flg. 2:A three pick-up arrangement for a guitar. 


tion is at the centre. The vibratory motion has a fundamen¬ 
tal frequency and its harmonics. The extent of harmonics 
very much depends on the point of initial plucking. In a'n 
electronic guitar only that part of the string which is above 
the pick-up has its motion reproduced as sound. AH har¬ 
monics and transients present at the pick - up can be 
converted to electrical output, if desired. Tone of the 
pick-up can be varied by positioning the pick-up. Curves in 
Fig. 1 show the harmonic content of the piclc-up for various 
positions. Curve A shows the harmonic content when the 
fundamental and second and third harmonics are excited 
equally. Curve B is for a fundamental with infinite har¬ 
monics. 

If the pick-up is near the centre of the string, it will 
produce more of the fundamental and lower harmonics, 
resulting in a mellow sound. If it is placed near one end of 
the string, it will pick-up more of the upper harmonics and 
result in a sharper sound. Fig. .2 shows a three pick-up 
arrangement for a guitar. The pick-up placement decides 
the content of the signal which is accentuated by adjust¬ 
ment of the tone control. The volume control is adjusted to 
match the sensitivity of the amplifier. The desired signal 
can be chosen by the output selector switch. 

Normally each channel of the guitar amplifier allows two 
inputs to be fed in. normal and bright (with treble accen¬ 
tuated). The mixed signal is amplified. Fig. 3 shows the 
block schematic of the amplifier using the circuits discussed 
inOct ‘77 issue ofEFY. The guitar amplifier should have at 
least two input channels, one for straight amplification of 
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normal signal and the second for special effects such as 
reverb and tremolo. 

A third channel is provided for microphone input. In 
case the dynamic microphone has sensitivity and input 
signal comparable with that of the guitar, the microphone 
channel may use the same pre - amplifier circuit. As the 
guitar channels as well as the microphone have low input 
signal, it is essential to ensure that the input cable is prop¬ 
erly shielded to eliminate hum pick-up. 

As indicated in Fig. 2, each pre - amplifier channel has its 
own volume control and bass-treble tone control. If de¬ 
sired, a master volume control may be introduced at the 
input of the power amplifier. Series resistors in the output 
of the pre - amplifiers allow proper mixing of the output 
signal. In the case of special effects channel, part of the 



output signal is fed to the reverb unit, the output of which is 
fed back to the input of power amplifier at point A in Fig. 3. 
At this point the light dependent resistor (LDR) of the 
tremolo section is also connected. It is obvious that the 
variation in the resistance of the LDR would affect the 
signal passing on to the input of power amplifiei from the 
special effects channel. Reverb and tremolo effects are not 
always used; they are controlled by the operation of a foot 
switch. Depending on the effect desired, the special effects 
signal may be processed through reverb or tremolo alone or 
through both reverb and tremolo together. 

The reverb section described earlier was high impedance 
type. As such it was directly coupled to the collector of the, 
transistor. The electromechanical units are available with 
low input impedance as well with the input voltage re¬ 
quirement of over one volt. An alternate arrangement 
shown in Fig. 4 uses a low impedance unit of 8 ohm or so; 
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Fig. 4: An alternate arrangement using a low Impedance unit of 8 
ohm or so. 


the input amplifier is therefore followed by a power 
amplifier. The power requirement is not particularly high. 
A direct coupled four - transistor circuit with 
AC187/AC188 as complementary output pair operating 
on 6- or 9-volt power supply would provide adequate out¬ 
put. 

The magnetic flux produced in the input coil of reverb 
unit induces vibrations in the permanent magnet core sus¬ 
pended in the magnetic circuit. The vibrations are con¬ 
veyed to the output unit through a spring, resulting in a 
delay in time. The output unit has a high impedance and a 
similar magnetic circuit. The spring coil at the end is at¬ 
tached to permanent magnet core placed in the magnetic 
circuit of the output coil. The vibrations of the permanent 
magnet in the magnetic circuit of the output coil produce 
electrical signals irf the coil of the same order as the guitar 
signal, i.e. around 2 to 5 mV. Normally part of the vibra¬ 
tions would be reflected back and forth until they die down, 
thus producing a more realistic effect. Professional delay 
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Fig. 5: An arrangemsnt In which electromechanical units use 
ceramic pick-ups Instead of magnetic colls. 


lines can be fairly long, 45.7 cm or so. For hobbyists, 
smaller units, 10 cm to 15 cm in length, are available. 

Because of the characteristics of the electromechanical 
units, treble response is not good and a certain amount of 
treble boost in the output becomes necessary. The output 
from the unit is amplified with treble boost and mixed with 
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the input signal. The mixing arrangement used crossfades 
from dry to fully reverberated by shorting out what is not 
needed. The mixed output is amplified; gain of the output 
amplifier is controlled by variable resistance in feedback 
circuit. In case 741 ICs are used, the minimum supply 
required would be 12 volts, preferably higher. Two - trans¬ 



it); 6: An alternate circuit with LED-LDR combination in the 
emitter of the output transistor. 


istor direct-coupled circuit commonly used as a 
preamplifier in amplifier/tape recorder circuits would 
normally be adequate. 

Hobbyists may also like the arrangement shown in Fig. 5. 
Here the electromechanical units use ceramic pick-ups in¬ 
stead of magnetic coils. The signal applied to the pick-up at 
the input end induces vibrations in the stylus, resulting in 
vibrations of the spring. These vibrations travel to the othet 
end of the spring and induce vibrations in the stylus, result¬ 
ing in an output signal which is a small fraction of the input 
signal. 

An average pick-up with an output signal from 250 to 
1000 mV can bie used for the purpose. Proper care is very 
essential in the assembly of the spring coil. The spring 
should be so tensioned that there is hardly any permanent 



loading of the stylus which can restrict its freedom of 
movement and result in distortion of the signal. Input 
pick-up can be directly coupled to a small-signal amplifier 
with a voltage output of about a volt. At the output we 
would need an amplifier on the same lines as the magnetic 
unit. Additional care would however be essential here to 


prevent hum pick-up as it is a high impedance circuit. It 
would be better if the complete assembly is flouted on 
springs to isolate it from stray vibrations. 

The lamps required for the tremolo unit should be rated 
around 10 m A, 4.5 V. In case suitable lamps are not availa¬ 
ble. it may be necessary to-use LF.Ds in series with a 
suitable resistor to ensure that the peak current does not 
exceed 10 mA or so. 

An alternate circuit is shown in Fig. 6 which operates on 
similar lines with the LED-LDR combination in the emit¬ 
ter of the output transistor. Rate of tremolo effect and the 
depth can be varied in the same fashion. However it must 
be noted that the depth control varies the amplitude of the 
output signal. The depth of tremolo effect would very much 
depend on the variation of resistance of the LDR used. An 
imported LDR unit ORP12 or the indigenous unit 
EIP-274 manufactured by Electron India may be used. 
Opto-couplers used in control circuits as LED-LDR as¬ 
semblies can also be used. It is essential that the LDR is 
closely coupled with the LED and shielded from stray light. 

Reverb and tremolo effects are sometimes used for mic¬ 
rophone signal as well. An identical circuitry can be used for 

2.2K print to P* fat lor just 58 K 4 7K 



Fig. 8(a): Cuircuit tor 'waa-waa' effect. 

the microphone channel also. Reverb would add a concert 
hall effect to the voice, softening it to some extent and 
adding a slight boom to it. The addition of tremolo gives a 
heavy breathing effect and, together with reverb, an echo 
effect with proper adjustment of tremolo speed. 

In additon to these effects, fuzz and waa-waa effects are 
also commonly used with guitar. The circuit for the fuzz 
effect is shown in Fig. 7. It is basically a two-stage transistor 
amplifier. The input is first amplified by T1 and then passed 
to the base of T2. This second stage acts as an overdriven 
amplifier which clips and distorts the signal, producing the 
fuzz effect. 

The bias on the base of T2 can be adjusted by means of 
the potentiometer VR1. This changes the natuie of the 
distortion and provides a certain amount of control over 
the quality of the fuzz. The preset VR2 is incorporated to 
act as a variable attenuator so as to prevent overloading of 
the main amplifier. The values of the capacitors C2 and C3 
have been chosen so as to provide a certain amount of the 
treble boost which is a desirable effect with the fuzz sound. 
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Fig. 8(b) A typical circuit for auto-waa 

If more treble boost is desired, the values of C2 and C'3 may 
be reduced further. 

The waa-waa effect is obtained with a band-pass filter 
whose centre frequency is varied up and down a portion of 
the audio spectrum, approx. 200 Hz to 300 Hz. This is 
supposed t.i simulate the operation of the mouth when 
pronouncing the sound waa-waa. The mouth cavity forms a 
resonator whose centre frequency is controlled by the ac¬ 
tual volume of the cavity, and this in turn is controlled by 


the position of the lips and gums. The electronic simulation 
is done by a band-pass filter whose resonant frequency is 
controlled by a potentiometer, usually linked mechanically 
to some sort of a pedal assembly. The filter takes the form 
of a band-stop circuit in the feedback loop of an amplifier. 
This produces the band-pass function required to achieve 
the waa-waa effect. Fig. 8(a) shows such an arrangement 
where a variable resistor is inserted between points A and 
B. 

The sweeping can be controlled by another circuit to get 
auto-waa. A typical circuit is shown in Fig. 8(b). Here a 
transistor replaces the variable resistor. Use of transistor 
introduces non-linearity; the harmonics generated how¬ 
ever tend to add to the general waa-waa effect. Waa-waa is 
often combined with fuzz, which provides more harmonics 
for it to work on. 

These are only some of the electronic effects that can be 
used with a guitar to modify the natural sound of the guitar. 
In effect a vast horizon is open to guitar players once the 
limitations as well as the additional variations that are 
possible are clearly understood. To get the best from the 
guitar, of course, it is essential that the basic fundamentals 
of music are understood.-Knowledge of music helps to 
manipulate the variables for the best effect. □ 


DIGITAL INTEGRATED CIRCUIT TESTER—Model ICT-1 



This functional and pulse parametric digital 1C Tester is and functions like flip-flops, multivibrators, decoder-drivers, 
completely self-contained and manually programmable. It is counters, shift-registers, multiplexers, adders, LED displays etc. 

designed to test and analyse ICs under actual operating condi- Tests open-collector gates also, 

tions before they are assembled in circuits. It can test all gates 

For details, contact: 

ALLIED ELECTRONICS MFG. CO., 

337 THAMBUCHETTY STREET, P. B. NO. 203, MADRAS-600001. 

Telephones . 422269, 423368 & 445904 
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Our Digital Monitoring 
envisages the required accuracy 
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'] offers to Transformer, 

■ J Switchgear, Electronics 
. and Instrumentation 
% Industry. 


itl 



• Strip Wound Cores: All types of Strip 
Wound Cores vis. Toroidal or Ring Cores, 

and Rectangular Cores as well as r C' & ‘E’ Cores 
in matched pairs are available for applications 
in instrument transformers, variacs or auto 
transformers, magnetic amplifiers, saturable 
and low loss reactors, potential & current 
transformers, and in control circuits of switch 
gear and the electronic industry. 

• Transformer Laminations: For the smallest 
of transformer core to the very large ones 
upto 50 MVA ratings. They can be mitred, 
holed, V-notched and tip cut as per the 
customer's requirements. 


Manufactured by: 

TUMUS ELECTRIC CORPN. LTD., 

P. B. 42, Rani Baug, Rewa-486 001 (M.P.) 
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FOR THE FIRST TIME IN INDIA 

DIGITAL LCR METER AND DIGITAL CR METER 



Features: 

‘ No tedious bridge balancing 

* High resolution 

* Large range 

* No stray capacitance effect 

* Fully solid state and 1C design. 



For details contact: 


M/s Vasavi Electronics 

Plot 162. Vasavi Co-Op. Housing Society 
Kakaguda, Secunderabad 500015. 

Ph: 70995. 


For the maximum 
information related to electronics 
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Impact of Large Scale 
Integration on the DMM & DPM 


K. Doralswamy 


Without a doubt,'the digital voltmeter and the digital mul¬ 
timeter, as we know them today, would not exist but for the 
development of the Integrated circuit. The idea of a meter 
that provides an easy-to-read digital rather than analogue 
display is not new—the digital voltmeter is 25 years old. 
However, truly practical, reasonably-priced DPMs had to 
await the 1960's for the advent of reliable digital and linear 
integrated circuits. 

The impact of ICs on DPMs/DMMs has been no different 
than their Impact on other types of test and measuring in¬ 
struments. In fact, the rapid development of DPM/DMM 
technology paralleled the rapid technological developments 
of the electronics industry in general. 

The many advantages of using ICs, particularly LSI de¬ 
vices, In DPMs/DMMs are well known—greater accuracy, 
smaller and more rugged meters, more instrument functions 
on the same chip, lower component count, higher reliability 
and, in many Instances, more meter functions. LSI and the 
microprocessor have made "smart" meters possible. 

DPMs and DMMs are now being used instead of analogue 
meters In ever Increasing'numbers in general-purpose Indus¬ 
trial and in research and development applications. They 
offer greater speed, higher accuracy and resolution, and 
automatic measurement. As a result, these meters can be 
designed for work situations in generalised applications 
areas, from field service to advanced research. 

1C technology has made available hand-held portable 
DMMs costing as little as. Rs 1 2000, Some DPMs are now 
capable of calibrating and troubleshooting themselves, 
massaging numbers, and Interfacing with other instruments 
in a system. While the hand-held digital portables often com¬ 


pete with traditional analogue voltmeters and VOMs, nothing 
in the analogue meter world competes with the bench and 
systems DPM/DMM. Rupee for rupee, no analogue meter 
possesses the functions or has the accuracy and resolution 
of the digital meter, and none has the “smartness" that many 
digitals have. 

ICs do It all 

Where are the Ics used? Just about everywhere—in A/D 
conversion, control logic, decoders and in drivers for read¬ 
outs. Some are dedicated LSIs, particularly in low-cost met¬ 
ers. The N-channel MOS device contains all of the control 
logic circuits as well as some of the analogue switches for a 
low-cost DPM. For a dedicated LSI to be used in a low-cost 
device, though, the volume of production must be high 
enough to amortise the development cost of the custom 
chip. 

In some cases, passive as well as active circuit elements 
are integrated in a small package For example, an 1C chip 
containing the equivalent of 20 discrete wirewound resistors 
is just 200 mils square and contains resistors as large as 10 
megohms with ratio accuracies within 0.005%, and with abil¬ 
ity to handle up to 1000 volts. 

Many semiconductor manufacturers produce ICs de¬ 
signed specifically for DPM/DMM and similar applications; 
for example the Intersil single chip 3V2-digit CMOS A/D con¬ 
verter. Siliconix also produces single and double A/D chips 
for the same application. Some other A/D converters with 
higher digit counts are also available. There are off-the-shelf 
decoders and drivers for all types of readouts; LED, LCD 
and gas discharge. Whether dedicated or off-the-shelf ICs 
are used, a typical low-cost DPM/DMM usually contains from 
two to six ICs. The total parts count, because of the extensive 
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use of ICs, is often as low as 80 to 150 parts, depending on the 
meter's functions. 

The use of custom LSI in the more expensive general- 
purpose, bench and systems DPMs/DMMs is more limited 
because of the generally lower volume of sales. Because of 
their extensive use of standard LSI circuits, these meters 
provide an excellent performance/ price ratio, particularly 
the smart ones. Besides the many measurement functions 
they perform, including number massaging, they can also 
perform extensive self-test and self diagnostics. This results 
in considerable improvements in serviceability and in servic¬ 
ing costs as well. 

Of significant importance is the ability of these smart in¬ 
struments to perform automated measurements, anywhere 
from the R&D lab to the production floor. In the past, the cost 
of this function was prohibitive, but the use of LSI has re¬ 
duced the costs dramatically 

Generally, microprocessor-based DVMs/DMMs take two 
broad approaches. In the first, the microprocessor handles 
all the control functions, including the meter's self- 
calibration and self-diagnostic features. With the second ap¬ 
proach, the microprocessor handles the system's interface 
functions and ignores the control functions. More recently, 
however, microprocessor-based systems have been incor¬ 
porating both the functions. Besides they have incorporated 
the ability to combine computational and complex pl- 
gorithmic control along with the conventional measurement 
functions 



Mr K Doraiswamy is products 
manager in Zenith Electro-Sys¬ 
tems Pvt Ltd, Bombay 


Over the past five years or so, there have been rapid tech¬ 
nological advances in the DPM and DMM field, culminating 
into a smart meter. In the next few years, though, it appears 
that advances will be more mundane. Many of the develop¬ 
ments will simply be improvements on the present genera¬ 
tion of DPMs and DMMs. For example, one of the improve¬ 
ments will be in reliability. 


What'e In the future? 

More and moce meters in the very low-cost range will 
incorporate true rms readings. And, particularly in the low 
cost range, you will probably see smaller and lighter meters, 
more burnout protection, four-terminal ohmmeter systems 
and two levels of ohmmeter power. Undoubtedly, hold but¬ 
tons will retain a display reading, 
purlng the next few years, bench end system oriented 


meters, particularly the smart ones, will not change dramati¬ 
cally from those we have now, although more smart meters 
will probably appear on the market. One important feature 
they are likely to offer is higher conversion rate, which will 
reduce testing time. 

DVM and DMM accuracy should not change dramatically 
over what is available today. In fact, some users feel that 
meter designers have an obsession with accuracy and that, 
with very few exceptions, today's OVMs and DMMs meet their 
requirements. A number of people, including manufacturers, 
think reliability limitations will tend to restrain breakthrough- 
type advances in DPM and DMM design over the next couple 
of years. 

What about costs? Which way will they go? For low-cost, 
general-purpose meters there is a good chance the prices 
will go down Many manufacturers believe that the under 
Rs 1000 DMM will be common in a few years. There is a high 
degree of incentive for such a low-priced DMM to compete 
with the standard VOMs still dominating the market. 

And what about bench and systems DVMs and DMMs? 
Here, prices can go either way. Better LSIs can reduce costs, 
or at least keep them stable. Or better LSIs might provide 
more functions or improve maintenance, ease of use, and 
reliability. In the latter case costs will no doubt increase, but 
with a much improved performance/cost ratio. Except for 
low-cost, portaole DMMs the possibility of a significant per¬ 
formance improvement at significantly reduced costs is not 
too probable. 
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We are regular manufacturers of Printed Circuit Boards. We 
offer Instant Printed Circuit Boards which can be used for 
assembling any circuit. Design and development engineers, 
students, educational institutions, R&D laboratories, hob¬ 
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Look Before You Buy 
Digital Instruments 

V. Ramesh Venugopal 

Look at the digital instrument specifications more closely — 
you are bound to unearth a lot of bugs! 


Digital instruments and digital output devices are in the nas¬ 
cent stage of development in our country. Over the last few 
years, several small and large manufacturers have mus¬ 
hroomed into this field offering the user and the original 
equipment manufacturer a wide and competitive range to 
choose from. However, when one looks carefully into the 
specifications sheet, one will find most of the important 
specifications which define the long-term performance, re¬ 
liability and repeatability of the digital device to be missing. A 
closer examination of the device could reveal several 
specification-bugs which either the manufacturer has care¬ 
fully excluded from the data sheet or is totally ignorant of 
himself. 

Selecting a digital instrument or a digital output device 
could be very difficult due to the lack of standardisation of 
specifications in this industry. Even though most of the 
specifications are easy to understand, misinterpretation 
could result due to the varying methods used to specify the 
performance parameters m the data sheets. For example, the 
accuracy of the digital device which is meaningful only when 
stated along with other conditions such as the temperature 
range and time period over which this accuracy holds, is 
hardly found in any specifications sheet Apart from this, 
accuracy being defined in terms of the legal' volt, the man¬ 
ufacturer must maintain calibration standards traceable to 
this standard 

Secondly, the manufacturer may not have the necessary 
calibration facilities or a calibration laboratory equipped 
with instruments and devices that can be used to counter¬ 
check the accuracy of the specified order. This is especially 
true in our country where several digital instrument man¬ 
ufacturers are only involved in obtaining kit-partsfrom ab¬ 
road, and packaging them together to form a-full-fledged 
Instrument. The meaningful way to specify accuracy would 
be to include the temperature, line variations, and humidity 
conditions, under which the accuracy holds. For example: 
± 0.1% of rading, ± 1 digit, at 30°C, ± 5°C for 30 days at 50% 
rh., 10% line variation. 

Another specification that most manufacturers of digital 
instrument fail to specify is the short-term and long-term 
stability of the device. A short-term stability which is usually 
specified for a 24-hour period, and for a± 5°C difference in 
temperature, may prove to be the real specification-bug in 
the instrument. Components used for digital instruments 


and devices are temperature sensitive, and poor location of 
components, like transformers,which generate heat, could 
cause steep temperature gradients and deteriorate the accu¬ 
racy and stability of the instrument far beyond what one can 
imagine. The short-term stability tells the user how good the 
device is for relative measurements within the day, and is 
more or less the effective sensitivity of the device. 

Yet another specification which could be the hornet's nest 
to the end-user is the temperature coefficient which is very 
cleverly hidden among several other specifications. Errors 
calculated using the temperature coefficient are additive to 
the basic accuracy. The end-user must know the temperature 
over which the device is designed to operate, and the extent 

Mr V. Remash Venugopal, 28, 
did B.Sc. (Hons) In physics and 
M.Sc. (Electronics) from Central 
College, Bangalore University. 
Since 1974 he has been Involved 
In extending application sup¬ 
port In. the fields of analytical, 
medical and other electronic in¬ 
strumentation. At present he Is 
employed as an assistant man¬ 
ager In the marketing group of 
BPL-India Pvt Ltd, Bangalore. 

of degradation in the vital specifications at the edges of this 
temperature range. 

In several other applications, the speed of response of the 
digital device could also be a very important consideration. 
Settling time is rarely given on a data sheet and even this may 
not be really indicative of the speed with which meaningful 
readings can be taken. The response time of a digital device 
could be considerably changed due to input filtering and 
auto-ranging facilities, and end-users should insist on the 
details. The use of certain filters and other rejection circuits 
at the input could cause charge-accumulation, resulting in a 
kick-back to the device being measured. 

Most modern digital instruments use FET inputs which 
have very high input impedance. However, the magnitude of 
the leakage current is a very important specification, which 
generally digital instrument and device manufacturers sel¬ 
dom reveal. Even when the manufacturer specifies the input 
impedance and bias current values, the change in any 
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specification with temperature is never known. 

When measuring sources that are purely resistive, the 
shunt capacitance may combine with source reactance to 
effect linearity or bandwidth of the converter. 

Common mode reiection ratio, which is also a rarely 
specified parameter, is never generally checked at the pro¬ 
duction stage by most small manufacturers due to lack of 
fatilities In certain applications the ultimate utilisation of the 
digital instrument or the device could depend on this single 
parameter. 

A wide range of indicating devices in the form of LEDs and 
LCDs have invaded the market. However, the true specifica¬ 
tions of the display device such as its MTBF, light output, 
current drain, visibility, reliability, temperature stability, long 
and short-term reliability are hardly known 

In their effort to produce a compact and sleek looking 
digital instrument or device the manufacturer may entirely 
overlook the layout and design features which could cause 
considerable heat generation within the instrument after a 
certain period of use, making the readings and the specified 
accuracies entirely frivolous The best way to counter these 
possibilities is to open up the instrument and physically ex¬ 
amine the location of the components such as transformers 
for their location in the instrument 

Whereas the output device could be used to measure a 
process parameter, the manufacturer of the digital output 
device, for example DPM, may be specifying the accuracy of 
the basic DVM which could prove to be meaningless in the 
ultimate analysis. 

Serviceability, which is another important consideration 
is hardly highlighted by the manufacturer. The integrated 
circuit and the other components may have been soldered 
directly to the printed circuit card, making servicing a very 
tedious and time-consuming task. Most manufacturers 
eliminate 1C sockets in their efforts to reduce costs. Further, 
the cost of connectors and their poor availability force sev¬ 
eral manufacturers to directly solder-link printed circuit 
boards to display boards, which could prove to be very irk¬ 
some while servicing the instrument. 

Back in the mid-sixties transistors were available from a 
dozen manufacturers at throw-away prices, inspite of which 
leading manufacturers were continuing to sell equivalent 
transistors at premium prices. Similarly, a hoard of display 
devices are now available, ranging in their prices from a few 
cents to fractions of a dollar. In order to lower their puces, 
manufacturers tend to use the cheapest indicating devices 
available in the market, paying little or no attention to their 
reliability, stability, or luminous output. 

It would always be worthwhile to visit the manufacturer's 
site and have an elaborate look at the calibration and test 
facilities he has and the methods of inspection and quality 
assurance programmes that are employed. 

Two central questions that many design engineers, man¬ 
ufacturers and end-users ask are: "Should I go for analogue 
or digital?", "Should I buy a digital output device on OEM 
basis or develop it in-house?" 


The answer to the first question Is to find out whether the 
four significant advantages of digital electronics are Indeed 
required in the application. The advantages are extremely 
good resolution/ accuracy, easy readability, fast measure¬ 
ment speeds and interfaceability with a wide range of I/O 
devices. If these are not truly essential, the use of a digital 
indicating device becomes just a fancy and In several cases 
will prove more expensive to maintain and the possible 
reason for failures—ultimately becoming the sore spot of the 
whole equipment. If the application can be met by analogue 
indicating devices, one should choose them as they have less 
bugs in them and are very inexpensive initially as well as in 
the long run. 

To answer the second question It would be worthwhile 
svaluating the in-house capability and expertise in digital 
electronics before deciding on an OEM purchase. Chances 
are that in-house engineers are as good and sometimes bet¬ 
ter than most small time digital equipment manufacturers. 

Hence in the ultimate analysis: There is an immediate need 
for setting up performance standards and specification 
standards that a manufacturer should specify, and the 
facilities he should possess before he qualifies for manufac¬ 
turing these devices. The ISI or any other competant body 
will do good to set up a committee to look into the quality 
assurance of digital instruments and other digital output 
devices in order to prevent spurious and ignorant wayfarers 
to enter the field of digital electronics. D 
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ACCURACY OF DIGITAL VOLTMETERS 

K. Kalidas 


The digital voltmeters are extensively used as standard test 
instruments in the engineering laboratory and also as com¬ 
ponents in automated instrumentation systems Often the 
exact conditions under which measurements will be per¬ 
formed are unknown at the time of instrument purchase. The 
user generally prefers an instrument whose performance is 
relatively independent of environment and has a good de¬ 
gree of accuracy over the range of applications. But the user 
must know two factors; the accuracy of the instrument he 
needs, (a highly accurate instrument can mean an unneces¬ 
sary expense when it is only intended for use in a system of 
lower accuracy) and what the manufacturer means by accu¬ 
racy of the instrument for his range of applications. 

Here an attempt is being made to describe how precisely 
the accuracy of a digital voltmeter (DVM) can be specified by 
the manufacturers, and evaluate the sensitivity, resolution 
and various other sources of errors that can affect the meas¬ 
urements. A discussion on the selection of an instrument for 
a given measuring application is also presented 

Accuracy specification of a DVM 

The accuracy statement of a DVM defines the limit of error 
within which a digital voltmeter will indicate the values of the 
parameter being measured. It is normally assumed that the 
error is specified with respect to a standard volt. 



Gig. 1: Tha error of ■ reading over a single range of read¬ 

ings of a DVM. 

The accuracy specifications are usually expressed in two 
parts: a percentage of reading error and a percentage of full 
scale error. This is because some sources of error are fixed 
and are independent of the input signal, while other sources 
vary with the magnitude of the input signal. The fixed errors 
expressed as a percentage of full scale error are generally 
related to the internal noise level, amplifier zero drifts and 
offset voltages arising in switches used in the DVM. The 


errors proportional to signal amplitude, expressed as a per¬ 
centage of reading, are associated with the inaccuracies in 
amplifier gain, divider networks and the internal reference 
voltage The effects of these two types of errors on the actual 
accuracy of a reading are significantly different 
A typical accuracy statement for a 4’i-digit (maximum 
reading 19999) DVM may be ± 0.05% of reading + 0 02% of 
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Fig. 2- Characteristics of two DVMs having accuracy 
statements: (a) ± 0.05% of reading + 0.5% of full 
scale, and (b) ± 0.09% of reading + 0.01% of full 
scale. 

range. The + 0.02% of range in the above statement is thus 
equivalent to t 4 in the last digit. At the top end of the 
range, the maximum error will be 0.05% of 19999+4 = 14 or 
0.07%. At the lower end of the range, just before it is switched 
to a more sensitive range, the maximum error is 0.05% at 
2000 + 4 - 5 or 0.25%. 

The total error of a reading over a single range of readings 
of a DVM is as shown in Fig. 1 
Considering two DVMs having accuracy statements as: (a) 
J_ 0.05% of reading ± 0 05% of full scale and (b) ± 0.09% of 
reading i 0 01% of full scale, it is evident from Fig. 2 that the 
two accuracy statements permit the same error at full scale, 
but a DVM with accuracy statement (b) is better than the 
other as it is two times more accurate when measuring sign¬ 
als at one-tenth of the full scale 

Sensitivity and Resolution 

A DVM which can just detect 10 mV is said to have a 
sensitivity of 10 mV. However if it can just distinguish bet¬ 
ween two levels 10 mV apart, for instance 19.98 and 19.99 
volts, then it is said to have a resolution of 10 mV. 

It is also important to note that a statement that the resolu¬ 
tion is 10 mV does not imply that the instrument is as accu¬ 
rate as this.. In particular, the input attenuator and range 
control can affect accuracy, resolution and sensitivity: 

Effects of environment 

The accuracy specification defined by the manufacturers 
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generally expresses the performance of DVM under optimum 
conditions and within a definite period of time or check out. It 
is the built-in accuracy which takes into account the resolu¬ 
tion, short-term stability of the internal reference, and preci¬ 
sion of the resistors used as range dividers. In addition to this 
built-in accuracy, the accuracy of the DVM is also affected by 
.the environmental factors such as temperature, humidity, 
superimposed noise, ground loops and high source resis¬ 
tance. 

Time and temperature effects 

Digital voltmeters of similar specifications will show differ¬ 
ent accuracies when they are operated over extended 
periods of time and range of temperatures. Every DVM re¬ 
quires periodic recalibration; the frequency of recalibration 
is determined by the accuracy required. 

The manufacturer usually provides a statement defining an 
instrument s temperature coefficient. Like accuracy state¬ 
ment. the temperature coefficient statement is also given ih 
two parts. A typical temperature coefficient statement might 
be + 0.0002% of reading ± 0.0001% of range per degree 
centigrade The error corresponding to this statement along 
with the accuracy statement (± 0.004% of reading + 0.001% 
of range) at 25 ± 5°C a DVM is shown in Fig. 3 for a tempera¬ 
ture range from 0°C to ± 50°C, which is generally accepted as 
the standard temperature range for specifying the operation 
of DVMs, 

t 


TEMPFRATURL C--» 

Fig. 3: Dependence of a DVM reading on temperature over 

the standard 0°C to 50°C range. 

Effect of load errors 

The load error also affects the measurement of a DVM. In 
order to make the full use of the accuracy of digital equip¬ 
ment, it is to be realised that a ratio of 1:1000 between the 
source impedance and the input impedance of the voltmeter 
will double the error of an 0.1% instrument. Hence an input 
resistance of at least 10 megohm is a must for a digital 
voltmeter 

Effect of offset current errors 

The offset current in the amplifiers is an important source 
of error when measurements are made in high-ohmic cir¬ 
cuits. One nano-ampere offset current produces an error of 
10 in the last digit of an instrument with IOjuV resolution, 


when it is passed through an impedance of 100 megohms. 
The offset current is temperature depandent, and hence 
compensation must be provided to reduce this current to a 
low minimum value. 

Mr K. Kalidas, 29, obtained B.E. degree in Elec¬ 
tronics & Communications and M.Sc. (Engg) degree 
in Applied Electronics from the University of Madras 
in 1972 and 1974 respectively. He joined the depart¬ 
ment of electronics and telecommunication In A.C. 
College of Engg. & Tech., Karaikudi, Tamil Nadu in 
1974 as an associate lecturer. 

At present he is working as a research officer 
(Telecom) in the Instrumentation division of Central 
Water & Power Research Station, Pune, since 1976. 

Here he is engaged in the design & development of 
instruments for measuring the hydrological 
parameters. He Is Interested mainly in microwave 
solfdstate devices and digital electronics. 

He received the best project work award from the 
director of technical education, Tamil Nadu in 1972. 

Effects of .series mode errors 

The series-mode signal is the AC signal present in a DC 
measurement output. This AC signal can be eliminated in 
DVM by using the integrating analogue to digital coverters. 
The extent to which the AC signal (series-mode signal) is 
rejected by an instrument is expressed in terms of the 
series-mode rejection ratio (SMRR), which is generally 
somewhere in the range between 100:1 (40 dB) and 1000:1 
(60 dB) with respect to a specified frequency. 

Effects of common-mode errors 

Common-mode voltages are those voltages which appear 
in both sides of a signal line to a common reference point, 
generally the common point of earth. The common-mode 
rejection (CMR) is usually specified separately for DC and AC 
voltages. 

The CMR for DC depends mainly on the insulation between 
the low voltage lead and the voltmeter ground. For good 
common-mode rejection for AC signals, the stray capaci¬ 
tance between the low voltage leads and the ground should 
be as low as possible. 

Effect of thermal noise 

Another source of error which is encountered mainly at the 
lower end of the range is due to thermal noise; The thermal 
noise of the input resistance gives rise to an error voltage in 
the AC ranges at open input. It can be calculated from: 

V = yfaz-S 2 

where V is the voltage applied to the input, R is the reading 
displayed and S is the error voltage of the instrument at the 
same source impedance as the circuit to be measured. With 
the source impedances up to 10 kilohms, most AC ranges will 
not give more than 1 % of range end value error voltage. At a 
reading of 10% of range this-means that the error duetc 
noise is of the order of 0.5%. 
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Direct Reading 
Loaic Probe 


Make Yoursett 
EFY Tested 


G.L. Kataria 



The advent of the digital electronics era in the field of elec¬ 
tronics has made a tremendous impact. Most electronic in¬ 
struments now do not have the conventional moving coil 
panel meters which have been replaced by the digital read¬ 
outs, thus eliminating the possibility of taking wrong obser¬ 
vations on the meter. Gradually more and more items are 
being converted into the digital form, and it is quite likely that 
the coming generations would use a lot of digital systems. 

The changing concepts have brought a corresponding 
change in the servicing techniques also. A number of new 
test instruments have been developed for fault diagnosis and 
servicing of digital equipments. One such versatile test 
equipment, which I have found to be very handy and useful, is 
the logic probe. A logic probe is used to check the logic 
states in digital circuits. It can help a lot in diagnosing faulty 
digital circuits in which the logic states are probed and tallied 
with the correct or actual c.onditions that should have been 
present if the circuit was functioning properly. 

This article presents details of one such probe which be¬ 
sides being low-cost is very compact and yet easy to assem¬ 
ble. An important feature of this probe is that it actually 
displays the logic conditions—a logic zero being indicated 


by the display of an actual numeral ‘O' and a logic one state 
being displayed as an actual numeral T. Above all, the pres¬ 
ence of a pulse o’ of a pulse train is displayed by the alphabet 
‘P\ This probe thus differs from some other commercially 
available probes in which the presence of a logic zero or 
logic one is indicated by the glow of LED (light emitting 
diode) lamps. 

The digital probe being discussed has been designed 
primarily for use in digital circuits based on the most popular 
TTL logic (transistor transistor logic). The TTL ICs are most 
widely used and have become a very big trend setter in the 
field of digital electronics. 

In TTL logic the worst case logic zero condition is any 
voltage between >0V and 0.8V, and the worst case logic one 
condition is any voltage from 2V to SV. Voltages greater 
than 0.8V and less than 2V do not define any logic'condition 
and hence in TTL circuits such voltages can be termed as 
‘incorrect logic.' The logic probe detects and displays the 
true logic zero and logic one conditions. For incorrect logic 


O 

u. 

a 

O P =DECIMAL POINT 

(a) Segments 
configuration 

a 

O 


(d) Indication of 
pulse condition. 


D 


(b) Indication of 
logic O' condition 


(c) Indication of 
logic '1' condition 


(e) Indication of Incorrect logic con¬ 
dition or open circuit condition 
(All segments are off) 

(The decimal point has been used as a 
‘power on' indicator) 


Mr G.L. Kutaria, EFYs contributing editor, is a keen hobbyist himself. 
Now a lecturer in Delhi, he obtained a diploma in electrical communica¬ 
tion engineering and topped the list of candidates. His constructional 
projects on ‘Electronic Digital Clock' and ‘Electronic Pocket Calculator' 
published in the May and November issues last year fetched tremendous 
response from EFY readers. 


Fig. 1: Segments configuration and the resultant indica¬ 
tions obtained. 

conditions or open circuit conditions the display is simply 
blanked off, i.e. neither ‘O' nor '1' is displayed. 

For the indications of the logic conditions a 7-segment 
common cathode LED display has been used in this probe. A 
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common anode LED display may instead be used with some 
modifications. The segments configuration and the indica¬ 
tions obtained are as shown in Fig. 1. The segments 'a', 'b', 'g' 
and ‘f glow for the indication of the actual 'O' (zero) and 
segment e' glows for the indication of the actual *1' (one). 
The combined segments a’, 'b\ 'g' and ‘f along with seg¬ 
ment 'e' glow to give the indication of a single pulse or a 
pulse chain. The incorrect logic or open circuit condition 
(the probe tip not connected anywhere) is indicated if all the 
segments remain off. The decimal point has been used as a 
power on' indicator. 

Fig. 2 shows the complete circuit of the direct reading logic 
probe. Diode D1 and gates 1, 2 and 3 form the circuit that 
detects logic zero condition. Diocfe D1 ensures that for vol¬ 
tages between OV and 0.8V the logic zero detecting circuit 
becomes active while for voltages above 0.8V it remains 


7400 4S,V ?14 

- 



FND 70 (COMMON CATHODE 
1 SEVEN SEGMENT 
| L E D DISPLAY) 



I 


► 5V 


SUPPLY 
TO PROBE 


D5 

DR?S 


T5V 


r 


(SUPPLY DERIVED 
FROM EQUIPMENT 
> UNDER TEST) 


OV 


Fig. 2: Complete circuit diagram of the direct reading logic probe. 


inactive Diodes D2 and D3, transistor T1 and gate 4 form the 
circuit that detects logic one condition. D1, D2 and T1 ensure 
that for all voltages between 2V and 5V the logic one circuit 
becomes active while for voltages below +2V it remains 
inactive. Thus, for voltages greater than 0.8V and less than 2V 
both the detecting circuits remain inactive. 

The components Cl, R7, IC2, C2, R6 and D4 constitute the 
pulse detecting circuit. Once IC2 becomes active, it causes 
gates 3 and 4 to drive the segments ‘a’, 'b', 'g', T and 'e' so as 
to display the letter P' for about half a second—the period for 
which the monostabie 1C gives output, once a pulse is ap¬ 
plied at its input terminal (pin 3). The monostable IC2 can 
detect pulse width down to about 50 nano-seconds. Thus, 
even a single pulse of such a small duration can be detected 
using this logic probe. 

The NAND gates 3 and 4 have been used a bit in an unusual 
manner—-here they are sourcing a large current (about 3 mA 
per segment of LED display) which has been restricted by the 
resistors R3 and R4. Diode D5 has been used to save the logic 
probe from getting damaged in case the supply terminalsare 
connected to the wrong polarities. Supply voltage for the 


PARTS LIST 
• 

1C1—7400 integrated circuit (Quad two input NAND gate) 

IC2—74121 integrated circuit (monostabie) 

(pin 7 is the ground terminal and pin 14 is for ♦ 5 V, for both the lCs) 
D1-D4— Any silicon diode like 1N914 or 1N4148 
D5—Germanium diode DR25 
Display used—FND 70 

Rl, R7— m kilohm resistor R4—470 ohm resistor 
R2—i kilohm resistor R5—680 ohm resistor 

R3—47 ohm resistor R6—27 kilohm resistor 
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(BOTTOM VIEW) 


b 

HC148B 

IBOTTOM) 


<= P~ 

CATHODE 
IN 914 /IN 4148 


Cl—220 pF ceramic capacitor 

C2—10 pF, 25V electrolytic capacitor 

Misc' A small needle-like probe tip, enclosure such as a miniature 
battery case, a small piece of laminate sheet for mounting the compo¬ 
nents, shielded single-core flexible wire, two small crocodile chips for 
connecting to power supply 


Fig. 3: Pins configuration of devices used. 

pcobe is obtained directly from the equipment under test. 

The wiring and layout of the components is not very criti¬ 
cal. The prototype was housed in a small plastic torch case, 
making it very handy and easy to use. q 
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Two big nomes 


r 


Texas Instruments 


INCORPORATED 


Zenith Electronics 


Now offer CALCULATOR CHIPS. 


* TMC 0972 M05/LSI 

0-Digit / Memory / L*ow Voltage. 

* IMS 0855NC MOS/LSI 

8-Digit / Memory / Low power / Fully Decode. 

* TMS 1044NL MOS/LSI 

8-Digit / Low power Dissipation / Fully Decoded 
Selectable Four-Key-Memory. 

* TMS 104 5NL MOS/LSI 

8-Digit / Selectable Four-Key-Memory 
Floating & Fixed Decimal Point 

* TM5 1071NL MOS/LSI 

8-Digit / Internal Clock / Four-Key-Memory. 

* TMS 1273NL M0S/L5I 

12-Digit / Internal Clock 
Direct Digit / Segment Drive. 

* TM5 1371NL MOS/LSI 

10/12-Digit / Two Memory 
Item Counter / World Timer. 

* TP 311/312 L.C.D. CHIP 

8-Digit / Memory. 

* Digital Clock Chipe. 

* Matching LED Diaplaye for above CALCULATOR Chips. 

All theee at UNBELIEVABLE Prices. 

.Please Contact US for your NEEDS. 

Zenith Electronics 

841. Panchratna. Mama Parmanbnd Mara 
Bombay 400 004 

Phona: 384214 • Cabla: ZENTRONICS A 
Tatar 011 -3162 ZENITH 


.having performance features with 

incredible multifunctions. 
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Some Forthcoming 
Supplements: 

May — Tape Recorders Industry & 
Buyers’ Guide 

June — Electronic Calculators & 
Buyers’ Guide 

Since each of the above-mentioned 
supplements will include a buyers’ 
guide, the manufacturers concerned 
are requested to send ut> the informa¬ 
tion about their products at their ear¬ 
liest. 

Their products will be listed in the 
guide, free of cost arid-obligation, pro¬ 
vided the information is authentic and 
supported by literature. Information for 
the buyers' guide should reach us 
latest by 20th of the previous month. 

Those who wish to advertise in these 
special issues may also kindly send us 
their instructions and material early for 
a prominent position without any extra 
charges. 


ELECTRONIC 

TIMER 


EXCEPTIONAL 

QUALITY AND RELIABILITY. 



Quality 

* use of amply rated 
components. 

* Glass epoxy PCB 

* 100% CKT ageing test 

* 100% functional test 

* 100% voltage 
variation. H.V. & 
Meggar tests 


Reliability 

* Latest I.C technology 
employed 

* High Repeat 
Accuracy 

* Low power 
consumption. 


PLA ELECTRO APPLIANCES 
STARCH & ALLIED INDUSTRIES 


Electronic 
Digital Clock 

With Calendar & Alarm 



Salient features: 

• Fully solidstate, needs no maintenance. 

0 Operates on 230V, 50 Hz Mair.s; power consump¬ 
tion negligible. 

• Due to battery back up provision, will continue to 
work during power failure (but the display will not 
glow). 

• High accuracy (about 1 sec. per day) as it depends 
on quartz oscillator. 

• Shows 8 sec. time & 2 sec. calendar 

• Adjustment of calendar needed only once in four 
years. 

• Alarm can be set exact to the minute. Repeat 
alarm facility (10 minutes) acts as a reminder. 

• AM & PM indication. 

Radio-on facility for a preset period of time and the 

system of operating slave clocks (number depending 

on your request) through its master clock unit can be 

arranged on request. 

For Business enquiry, please contact: 

Advance Electronics, 

Office: 4A Bethune Row, Calcutta 700006. 

Phone: 558510. 

Works: 11/3A, Ultadanga Road, Calcutta 700004. 

Phone: 559518. 
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DIGITAL INSTRUMENTS 
Buyers’ Guide 

Manufacturers of some popular digital elec¬ 
tronic instruments in India, as per our records 
and investigations, are being listed here. If 
there are any manufacturers of these instru¬ 
ments who have been left out, inadvertently, 
in spite of our efforts, they are requested to 
send us information about their products, for 
future use, at their earliest convenience. 


Counters 

Advani-Oerlikon Ltd 
Amico 

Ashok Electronics 

The Bombay Burmah Trading Corpn Ltd 

Desai Caltromcs 

Electronics and Controls 

Naina Electronics (P) Ltd 

Paramount Industries 

Precision Instruments & Electronics 

Teknikraft 

Digital Display Testers 

Allied Electronics Mlg Co 

Frequency Counters/Monitors 

Applied Electronics Ltd 
The Bombay Burrr.ah Trading Corpn Ltd 
Electronics & Controls 
Electronic Development Laboratory 
Eltronica 
Emco Electronics 
Hakotronics Pvt Ltd 
Moraj Electronic Industries 
Naina Electronics (P) Ltd 
Omega Electronics 
The Oriental Science Apparatus 
Workshops 

Punjab Digital Industrial Systems Ltd 
Southern Electronics (Bangalore) 
Private Ltd 
Toshniwal Sperry Ltd 
Ultrasonic Instrumentations Pvt Ltd 
Universal Instruments Co 

Heart Rate Monitors 

Naina Electronics (P) Ltd 


1C Testers 

Accumax Electronics Ltd 
Allied Electronics Mfg Co 
Applied Electronics Ltd 
Bhushan & Bhushan 
The Bombay Burmah Trading Corp Ltd 
Emco Electronics 
Integrated Electronics 
Networks Pvt Ltd 
The Oriental Science Apparatus 
Workshops 

Punjab Digital Industrial Systems Ltd 
Systech International 

Line Frequency Monitors 

Applied Electronics Ltd 

The Bombay Burmah Trading Corpn Ltd 

Electronics and Controls 

Emco Electronics 

Micro Electronics 

Naina Electronics (P) Ltd 

Teknikraft 

Toshniwal Instruments Mfg Co 

Logic Analysers 

Networks Pvt Ltd 
Systech International 

Logic Cllps/Monltors 

Accumax Electronics Limited 
Bhushan & Bhushan 
Networks Pvt Ltd 

Logic Comparators 
Networks Pvt Ltd 

Logic Probes 

Accumax Electronics Limited 


Afco Ltd 

Applied Electronics Ltd 
Bhushan & Bhushan 
The Bombay Burmah Trading Corpn Ltd 
Emco Electronics 
Forbes Forbes Campbell & Co Ltd 
Networks Pvt Ltd 
The Oriental Science Apparatus 
Workshops 

Scientific & Industrial Instruments Co 

Logic Pulsers 

Bhushan & Bhushan 

The Bombay Burmah Trading Corp. Ltd 

Networks Pvt Ltd 

bCR/CR Meters 

Vasavi Electronics 

Machine Tool Readouts 

Southern Magnetics Pvt Ltd 
Ultrasonic Instrumentations Pvt Ltd 

Multimeters, Autoranging 

Emco Electronics 

The Motwane Manufacturing Co Pvt Ltd 
Scientific & Industrial Instruments Co 

Multimeters 
Advance Electronics 
Applied Electronics Ltd 
Bhagyanagar Electronics & Systems 
Pvt Ltd 

Bhushan & Bhushan 
The Bombay Burmah Trading Corpn Ltd 
Eastern Electronics (Delhi) Ltd 
Electronic Development Laboratory 
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Electronic Specialities Pvt Ltd 
Electronics Corpn of India Ltd 
Eltronlca 
Emco Electronics 
Emerald Electronics 
Hakotronics Pvt Ltd 
Integrated Electronics 
Naina Electronics (P) Ltd 
Nalanda Multifunction Electronics 
Philips India Ltd 

Scientific & Industrial Instruments Co 
Southern Electronics (Bangalore) 

Pvt Ltd 
Technofour 

Vaiseshika Electron Devices 
Yamuna Digital Electronics Pvt Ltd 
Zenith Electro-Systems Pvt Ltd 

Ohmmetere, Micro 

The Motwane Manufacturing Co Pvt Ltd 

Ohmmeters, MINI 

R.V Mehta & Sons 

pH Meters 

Bhagyanagar Electronics & Systems 
Pvt Ltd 

The Bombay Burmah Trading Corpn Ltd 
Electronic Development Laboratory 
Electronic Systems Research 
Electronics Corpn of India Ltd 
Emco Electronics 
Industrial Electronics Corpn 
Integrated Electronics 
Naina Electronics (P) Ltd 
Punjab Digital Industrial Systems Ltd 
Toshniwal Instruments Mgf Co 

Panel Meters 

Applied Electronics Ltd 
Bhagyanagar Electronics & Systems 
Pvt Ltd 

The Bombay Burmah Trading Corpn Ltd 
Consolidated Electronics 
Eltronica 
Emco Electronics 
Naina Electronics (P) Ltd 
Nalanda Multifunction Electronics 
Yamuna Digital 1 Electronics Pvt Ltd 
Zenith Electo-Systems Pvt Ltd 

Phase Meters 

Naina Electronics (P) Ltd 

Relay Testers 

Digitronics 


Sound Level Meters 

Micro Electronics 

Tachometers 

Beacon Industrial Electronics Pvt Ltd 

Bhushan & Bhushan 

The Bombay Burmah Trading Corpn Ltd 

Electronics & Controls 

Eltronica 

General Instruments 

Hakotronics Pvt Ltd 

Integrated Electronics 

Micro Electronics 

Naina Electronics (P) Ltd 

Paramount Industries 

Precision Instruments & Electronics 

Systech International 

Technofour 

Temperature Indicators & Controllers 

Hakotronics Pvt Ltd 
Laxsons Engineering & Electronics 
Pvt Ltd 

Naina Electronics (P) Ltd 
Southern Instruments & Electronic 
Corpn 

Systech International 

Thermometers, Electronic 

Emco Electronics 
Naina Electronics (P) Ltd 

Thickness Gauges, Ultrasonic 

Pulsecho Systems 

Ultrasonic Instrumentations Pvt Ltd 

Timers/Time Interval Meters 

Aargee Industries 
Amico 

Applied Electronics Ltd 

The Bombay Burmah Trading Corpn Ltd 

Electronic Development Laboratory 

Electronic Systems Research 

Eltronica 

Envoys Electronics 
Naina Electronics (P) Ltd 
Paramount Industries 
Precision Instruments & Electronics 
Saraswati Electronics 
Southern Electronics (Bangalore) Pvt 
Ltd 

Southern Instruments & Electronic 
Corpn 

Southern Magnetics Pvt Ltd 
Systech International 


Ultrasonic Instrumentations Pvt Ltd 
Yamuna Digital Electronics Pvt Ltd 

Voltmeters 

Applied Electronics Ltd 
Bhagyanagar Electronics & Systems 
Pvt Ltd 

The bombay Burmah Trading Corpn Ltd 
Electronics Corpn of India Ltd 
Emco Electronics 
Industrial Electronics, N. Delhi 
Naina Electronics (P) Ltd 
Nalanda Multifunction Electronics 
Scientific & Industrial Instruments Co. 
Southern Electronics (Bangalore) Pvt 
Ltd 

Yamuna Digital Electronics Pvt Ltd 
Zenith Electro-Systems Pvt Ltd 

Volt-Ohm Meters 

Applied Electronics Ltd 
Naina Electronics (P) Ltd 
Zenith Electro-Systems Pvt Ltd 


Addresses of the 
Digital Instruments 
Manufacturers 
Listed under 
Buyers’ Guide 

Aargee Industries, 304, Old Madras 
Road, Doorvaninagaf, - Bangalore 
560016. 

Accumax Electronics Limited, Naval 
Kunj Annexe, Dr Rajendra Prasad Road, 
Rajkot 360001. 

Advance Electronics, 4A Bethune Row, 
Calcutta 700006. 

Advanl-Oerllkon Ltd, Radia House. 6K 
Dubash Marg, Bombay 400001. 

Afco Limited, Plot No. 2, Kanjur Village 
Road, Kanjur Marg (East), Bombay 
400078. 

Allied Electronics Mfg Co, 337 Thambu 
Chetty Street, P.B. 203, Madras 600001. 
Amico, 20 Strand Road,' Calcutta 
700001. 
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Applied Electronics Limited, Aplab 
House, Plot No. A-5, Wagle Industrial Es¬ 
tate, Thana 400604. 

Beacon Industrial Electronics Pvt 
Ltd.Shree Ram Industrial Estate, Block 
No. A-13, Ambedkar Road, Bombay 
400031. 

Bhagyanagar Electronics & Systems 

Pvt Ltd, B-62 Assisted Pvt Industrial Es¬ 
tate. Balanagar, Hyderabad 500037. 
Bhushan A Bhushan, Bhatnagar Build¬ 
ing, 2776 Kashmere Gate, Delhi 110006 
The Bombay Burmah Trading Corpora¬ 
tion Limited, (Electronics Division), 253 
A-Z Industrial Estate, G. Kadam Marg, 
Bombay 400013 

Consolidated Electronics, 2 Sripat 
Bhuwan.Wadia Street, Tardeo, Bombay 
400034.. 

Desal Caltronlcs, B-31 Flatted Factory, 
Agra Road, Thana 400604. 

Dlgitronlcs, 125/5 Prabhat Nagar, Opp 
Film Institute, Pune 411004. 

Eastern Electronics (Delhi) Limited, 2 
Industrial Area, N.l.T. Faridabad 121001 
Electronic Development Laboratory, 
6/3 Kirti Nagar Industrial Area, New Delhi 
110015. 

Electronic Specialities Pvt Ltd, 1 Metro 
Commercial Centre, High Court Marg, 
Navarangpura. Ahmedabad 380009. 
Electronic Systems Research, 
Industrial Estate, Madurai 625007. 
Electronics and Controls, 186/1 Sub- 
edar Chatram Road. Seshadripuram, 
Bangalore 560010. 

Electronics Corporation of Indie Li¬ 
mited, Industrial Development Area, 
Cherlapalli. Hyderabad 500762. 
Eltronica, L-15 Instronics Campus, 
Thiruvanmiyur. Madras 600041. 

Emco Electronics, 106 Industrial Area, 
Sion, Bombay 400022. 

Emerald Electronics, Unit No. 2. 
Radhika Niwas, Andheri Kuria Road, 
Andheri, Bombay 400069. 

Envoys Electronics, B-247 Industrial 
Area, Naraina, Phase I, New Delhi 
110028. 

Forbes Forbes Campbell A Co Ltd, 

Forbes Building, ChSranjit Rai Marg, 
P.O. Box No. 79. Bombay 400001. 
General Instruments, 425/65 Shri- 
Prafjha, T.M.V. Nagar, Pune 411009. 
HaKOtrenlcs Pvt Ltd, Dsdoji Kondded 


Crogs Marg, Bombay 400027. 

Industrial Electronics, 100 U. B. Jawahar 
Nagar, Delhi 110007. 

Industrial Electronics Corpn, Indu¬ 
strial Estate. Madurai 625007. 
Integrated Electronics, 8-62/13 Naraina 
Indl Area, Phase II, New Delhi 110028. 
Laxsons Engineering A Electronics Pvt 
Ltd, Laxsons House. Plot No. AA2, Cama 
Municipal Industrial Estate, Walbhat 
Road, Goregaon (East), Bombay 400063. 
Micro Electronics, Type 11-23, Dr V.S In¬ 
stronics Estate, Tiruvanmiyur, Madras 
600041. 

The Motwane Manufacturing Co. Pvt 
Ltd, 127 Mahatma Gandhi Road, PO 
Box No. 459, Bombay 400023. 

Naina Electronics (P) Ltd, S C O. 269,1 
Floor, Sector 35-D, Chandigarh 160023. 
Nalanda Multifunction Electronics, S.V 
Nagar, Tirupati 517502 (A.P.). 

Networks Pvt Ltd, 2 Uptron Electronic 
Estate, Panki, Kanpur 208020. 

Omega Electronics, 36 Hathi Babu Ka 
Bagh, Jaipur 302006. 

The Oriental Science Apparatus Work¬ 
shops, Jawaharla! Nehru Marg. Ambala 
Cantt 133001. 

Paramount Industries, 70 Small Scale 
Industries Area, Rajajinagar, Bangalore 
560010. 

Philips Indie Limited, Shivasagar Es¬ 
tate, Block "A", Dr Annie Besant Road, 
Worli, Bombay 400018. 

Precision Instruments A Electronics, 
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mited, C-30 Industrial Focal Point, S.A.S 
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P.B. No. 2704, Calcutta 700001. 
Saraswati Electronics, 49 Commerce 
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Systech International, I Floor. Bombay 
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Ultrasonic Instrumentations Pvt Ltd, 
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COMPUTER TRAINER 

Model CT-11 



The AEC COMPUTER TRAINER is a veiy versatile and com¬ 
pletely self-contained laboratory experimenter unit. 

It Is designed to offer an advanced and complete course in 
digital circuits, using ICs, leading to the thorough understanding 
of the basics of modem digital computers. 

It can also be used for prototyping purposes. 

This trainer uses 56 TTL logic gates and offers a thorough 
practical training In Boolean algebra, construction of combina¬ 
tional and sequential logic circuits, computer organisation and 
their application in digital equipment. 

More than 200 experiments, providing more than 100 hours of 
laboratory work, covers the entire field of digital logic. 

It has built-in short-circuit protected regulated power supplies, 
input logic switches, clock generator, output lamp Indicators, 
digital displays etc can also be used for any external applica¬ 
tions. 

Finally, this trainer is also used as a DIGITAL 1C TESTER. 


For details contact: 

ALLIED ELECTRONICS MFG. CO 

337 Thumbu Chatty Straat, Post Box No. 203, Madras 000001. 
Tataphonss: 422269, 445904, 423368 




MEET SOME PIONEERS OF RADIO 


The story of radio is a long one with many landmarks. It is 
also, like that of most scientific discoveries, an international 
one with scientists from many countries each making their 
contribution towards this wonderful technique which today 
has so many applications and to which we owe so much. 
This article highlights the contributions of just a few 
pioneers of radio; there were others who might also have 
been mentioned but space does not allow us to describe 
their contributions here. 

The story began perhaps with Joseph Henry (1797 - 
1878), an American physicist, who discovered in 1842 that 
electrical discharges were oscillating. A gigantic step for¬ 
ward was that due to James Clerk Maxwell (1831 -1879), a 
Scottish physicist and one of the great mathematical 
geniuses of the 19th century. His treatise on “Electricity 
and Magnetism" was first read as a paper to the Royal 
Society in 1864, and published in fully developed form in 
1873. It has been called “one of the most splendid monu¬ 
ments ever raised by the genius of a single individual." By 
purely mathematical reasoning. Maxwell showed that all 
electrical and magnetic phenomena could be reduced to 
stresses and motions in a medium, which he called the 
ether. Today we know that this “imponderable electrical 
medium" does not exist in reality, any more than the 
equator of the geographer or the average man of the statis¬ 
tician. Yet the concept of an ether helped greatly, and 
allowed Maxwell to put forward his theory that the velocity 
of electric waves in air should be equal to that of the 
velocity of light waves, both being the same kind of waves, 
merely differing in wavelength. This we know today to be 
an elemental truth, yet to Maxwell must go the honour of 
having first shown it to us in pure mathematical form. 

In 1857 Feddersen demonstrated that if an electrical 
condenser is discharged into a conductor, oscillations are 
set up which give rise to intermittent spark phenomena. 
Twenty - one years later, in 1878, David Edward Hughes 
(1831 - 1900), an Anglo - American physicist, made 
another important discovery in the pre - history of radio 
and its essential components; he found that a loose contact 
in a circuit containing a battery and a telephone receiver 
(invented by Bell in 1876) would give rise to sounds in the 
receiver which corresponded to those that had impinged 
upon the diaphragm of the moutnpiece. Hughes "mic¬ 
rophone” consisted of a carbon rod resting in grooves of 
two carbon blocks;'from it developed many of the early 
carbon microphones of both telephone and radio. In 1883, 
George Francis Fitzgerald (1851 -1901), an Irish physicist, 
suggested a method by which electromagnetic waves might 
be produced by the discharge of a condenser. 

Next we must turn to Heinrich Rudolph Hertz (1857 - 
1894), famous German physicist, who was the first to 
create, detect and measure electromagnetic waves, and 



Pictures of the lines of flux around an oscillating dipole from the 
original paper of Heinrich Hertz. He was the first to create, detect 
and measure electromagnetic waves, and In 18B7 Hertz experi¬ 
mentally confirmed J.C- Maxwell's theory of “ether" waves. His 
predictions and Hei nrlch Hertz's experiments created the basis of 
modern radiocommunications. (Illlustration: Deutsche Bundes- 
post). 

thereby experimentally confirmed Maxwell’s theory of 
“ether" waves. In his experiments he showed that these 
waves were capable of reflection, refraction, polarisation, 
diffraction and interference. They corresponded precisely 
in their behaviour to waves of light. Hertz produced his 
waves, soon to be called by others "Hertzian waves” from 
the sparks of an induction coil, and in order to study some 
of thrir properties he employed a zinc mirror. He described 
one of his experiments, in 1888 - 1889, as follows: 

"The height of the (parabolic) mirror was thus 2 metres, 
the width of its aperture 1.2 metres and its depth 0.7 metre. 
The primary oscillator was fixed in the middle of the focal 
line. The wires which conducted the discharge were led 
through the mirror; the induction coil and the cells were 
accordingly placed behind the mirror so as to be out of the 
way. If we now investigate the neighbourhood of the oscil¬ 
lator with our conductors, we find that there is no action 
behind the mirror or at either side of it; but in the direction 
of the optical axis of the mirror the sparks can be perceived 
up to a distance of 5-6 metres." The half wave length of this 
experiment was about 30 cm. 

But Hertz’s experiments were half a century in advance 
of his time, and belong to the field we now call microwave 
optics. Many repeated them and extended them, typical 
amongst them being Edouard Sarasin (1843 - 1917) and 
Lucine de la Rive (1834 -1924) at Geneva, Antonio Gior¬ 
gio Garbasso (1871 - 1933) and Emil Aschkinass (1873 - 
1909) at Berlin, Jagadis Chunder Bose (1858 - 1937) at 
Calcutta and Augusto Righi (1850 -1920) at Bologna. We 
shall see in a moment that only Righi had an indirect 
influence on the technology of radio, as a young Italian by 
the name of Guglielmo Marconi (1874 - 1937) was stimu¬ 
lated by his books and lectures. 
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The next most important event was a lecture given to the 
Royal Institution in London by Oliver Joseph Lodge (1851 
- 1940) on 1 June 1894; it was called “The Work of Hertz 
and Some of his Successors," it was widely reported at the 
time, and was to have far - reaching consequences. Lodge. 
Professor of Physics at the new University of Liverpool, 
had himself worked extensively in the field of elec¬ 
tromagnetic waves and was the first to comment on the 
phenomena of resonance or tuning. In 1898 he took out a 
patent on an adjustable inductance coil in the antenna 
circuit of a wireless transmitter or receiver, or in both, in 
order to tune one with the other. This patent won him a 
high place in the history ol wireless. His sharply tuned 
resonance circuits were a substantial advance over Hertz's 
relatively primitive arrangements, but Lodge himself, like 
Hertz with heavy academic commitments, had not the time 
to develop his ideas on wireless telegraphy and never made 
.in attempt to transmit am intelligent signals with elec¬ 
tromagnetic waves. 



Gugllslmo Marconi’s first transmitting apparatus, with a cop¬ 
per sheet aerial. An Impression by the artist Steven Suprrier of 
Guglielmo Marconi’s demonstration on Salisbury Plain. England, 
in 1896 to officials of the Post Office and the Armed Services 
(illustration. Marconi Company) 

Alexander Stepanov itch Popoff (1859 - 190b) was one 
of the many who read Lodge's lecture and was inspired by 
it. Popoff was in 1895 lecturer in physics at the Russian 
Imperial Navy's Torpedo School at Kronstadt near St. 
Petersburg. He experimented with Branly coherers, set up 
a receiver with a protruding wire in 1895. and read a paper 
about it, “On the Relation of Metallic Powders to Electric 
Oscillations," at the meeting of the Russian Physico - 
Chemical Society on 25 April (May 7, New Calendar) 
1895. By means of this equipment, Popoff could register 
electrical disturbances, including atmospheric ones; and in 
July of the same year a similar instrument with an ink 
recorder was installed at the Meteorological Observatory 
of the Institute of Forestry at St. Petersburg. 

Marconi, at the age of twenty in 1894, was well ac¬ 
quainted with the work of Hertz, Branly, Lodge and Righi. 
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He began experimenting in the spring of 1895 on his 
father's estate at the Villa Grifone, near Pontecchio, 
Bologna. The idea had occurred to him that Hertzian waves 
might be the basis for a means of communication, signalling 
with them the dots and dashes of the Morse alphabet. Once 
he had convinced his father of the practical nature of his 
ambition, he received from him all the financial support he 
needed. 

In his first experiments, he used an ordinary spark induc¬ 
tion coil and home - made coherers of the Branly type. To 
turn the discharge on and off, he placed a telegraph key in 
the primary circuit of the induction coil, and thus produced 
short or long trains of sparks. He could soon detect these 
dots and dashes all across the room, and in the summer of 
1895 he moved out into the garden. In order to increase the 
performance and range of his transmitter, he followed pre¬ 
vious experiments by others: he attached on one end of his 
transmitter circuit an elevated metallic object, the antenna, 
and to the other end a metal plate buried in the ground. He 
could now signal across the whole garden, and he soon 
found that there was a direct relationship between the 
height of the antenna and the distance of transmission. 

Marconi made important improvements in the compo¬ 
nents of his system, particularly in the design of his coher¬ 
ers. He also put a relay in scries with it, which actuated the 
tapper of his coherers, and worked a telegraphic printing 
instrument to record the received signals. And here is 
perhaps the best place in our story to pay tribute to 
Edouard Branly (1844 - 1940) a great French physicist, 
officially described in France as “Inventeur de la Tele- 
graphie Electrique sa«s Fil.” His great contribution was the 
discovery of the coherer, that small fragile glass tube, look¬ 
ing like a thermometer, but filled with metal powder. 

Branly found that electromagnetic waves, produced as 
much as 25 metres away from it. caused the individual 
metal particles in his coherer, first iron and later nickel and 
silver, to cohere and thus allow the passage of a current 
through them. A galvanometer was the instrument he used 
to show this effect; Marconi improved this greatly by using 
a telegraph printer. But the metal particles had to be sepa¬ 
rated again, and therefore an electric tapper, a tiny hammer 
precisely like that used in any electrical bell was added to 
the coherer. When it struck the glass tube it decohered the 
particles again, and thus stopped the current from the 
batteries. 

Each successive impulse reaching Marconi’s antenna 
produced the same phenomena in the coherer, first the 
coherence of the particles, then their decherence, and 
hence the recording of the dots and dashes. Marconi used 
tightly fitting silver plugs in his glass tube, which he 
evacuated and sealed and thus the coherer became the first 
of many sensitive devices to receive wireless telegraphy. 
Before Marconi left Italy, to continue his work in England, 
he had reached a transmission distance of the order of 1 
kilometer. Q 
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Protect the Calling Bell and 
Ears Too 

Do you get annoyed by the continuous ringing of your 
calling bell when someone in a hurry, or may be just a child 
making mischief, sends you running to the front door as if in 
response to a fire alarm. Often it is for a trivial reason. 

You can, if you wish, now feel at ease and also protect 
your bell's coils which may not be built for the ‘fire-alarm' 
use by using the circuit shown below. 

When the call-button for ringing the bell is pressed by 
someone, the bell is energised but simultaneously the pro¬ 
tection circuit also gets powered. Components R1, Cl, D1, 
D2 and C2 form a transformerless DC power supply ar¬ 
rangement. Components VR1 and C3 form a delay circuit 
whose output is applied to the base of transistor T1. After 
the pre-fixed delay—the maximum time for which you 
would like the bell to ring—the relay connected as a load to 
the transistor is energised. The relay contacts which nor¬ 
mally remain closed, open on energisation and disconnect 
the power supply from the bell. The trim pot VR1 may be 
adjusted to obtain a desired delay period. 

You would notice, as soon as the call button is released 
by the visitor, the power to the relay is also removed and 
relay's R/1 contacts come to their normally closed position. 



And if the call button is pressed for less than the pre-fixed 
time, the circuit does not interfer at all. 

The whole circuit can be assembled in a small box and 
fixed just near the bell or buzzer so that it may not be 
conspicuous at all. 

D VENKATASUBBIAH 


Clock Interference Suppression 

Digital instruments, especially clocks, in which timing 
pulses are derived from the 50Hz mains frequency are very 
sensitive to mains interference. An excessive amount of 



interference can often cause a clock to gain several minutes 
per hour. Much worse, it can interfere with the operation of 
a counter, giving erratic readings. An adequate solution is 
offered by the circuit given here; if it is used in scries with 
the clock the latter will always receive a "clean' 50Hz pulse 
train. 

After the 50Hz supply has been positively rectified, the 
signal is fed to the trigger input of a monostable multivib¬ 
rator 7412IIC. The values of Cl, Rl and PI are chosen so 
that the pulse width of the monostable is just under 20 ms. 

Adjustment is simple: after the clock has been con¬ 
nected, PI is first set to its maximum value; the clock should 
then run at half speed, because alternate 50Hz input pulses 
occur whilst the monostable is still triggered and have no 
effect. Then PI is turned back until the clock begins to run 
normally. The value of Rx depends on the supply voltage. It 
must be chosen'so that a voltage of no more than SV peak 
to peak occurs on pin 5 of the IC. If the voltage across the 
smoothing capacitor C is measured, Rx can be calculated 
by means of the formula: 

Rx = 100 (Vc - 5) ohms 

P.K. SOOD 


Have You Any Idea? 

Do you have any circuit idea which you feel is worth sharing with 
the other EFY readers? 

If so, please do put it down neatly on a piece of paper and mail it 
to: The Managing Editor, Circuit Ideas, Electronics For You, 303 
Dohil Chambers, 46 Nehru Place, New Delhi 110019. 

A token honorarium (minimum Rs 25) will be paid for the ideas 
found acceptable for publication. 
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BEL Introduces COS/MOS Digital ICs 


Bharat Electronics Ltd, Bangalore now introduces the 
much awaited COS/MOS (Complementary Symmetry 
Metal Oxide Semiconductor) digital integrated circuits for 
use in professional and industrial applications. COS/MOS 
devices exploit to the fullest extent the advantages offered 
hy complementary symmetry circuits, in addition to their 
own inherent characteristics. The technological innovation 
has resulted in realising commercial production of 
COS/MOS digital ICs that are characterised hy their mic¬ 
ropower quiescent operation, moderately fast propagation, 
excellent noise immunity, large fan out capability and wide 
supply voltage range operation. 

Presently COS/MOS circuits of medium scale integra¬ 
tion (MSI) like flip-flops, counters and of large scale integ- 





Fig 1(h) 


ration (LSI) like microprocessors, memory chips etc, arc 
leplacing the historic T’L ICs in applications especially 
where high noise immunity and low power consumption 
are of paramount importance. The circuit of a basic 
COSMOS inverter in complementary symmetry 
configuration is shown in Fig. 1(a) and its transfer charac¬ 
teristics in Fig. 1(b). 

The gates of the n- and p-channel MOSFEIs are con¬ 
nected together to form the control terminal and the drains 
are connected together to form the output. The p-channel 
source is given a higher potential with respect to the 
n-channel source. When the voltage at the input of the 
inverter is low (logic 0 ) the p-channel MOSFET conducts 
and the n-channel MOSFET is "off. This results in the 
output being high (logic 1). When the input on the other 
hand is high ( logic 1), the situation is reversed and the 
output goes low (logic 0). 

Due to the very high input impedance of (he MOS de¬ 
vices, the realisable output voltage swing is almost the full 
supply voltage for logic switching. The devices are charac¬ 
terised by high noise immunity, typically 45% of the supply 
voltage, as illustrated by their transfer characteristics of 

Fig. 1(b). 


The high input impedance and low channel resistance 
result in a low static power dissipation, typically of the 
order of the 0.1 to 0.5 juW. However, under dynamic condi¬ 
tions, for a short period during transition, both devices are 
momentarily turned on, resulting in a minute power dissi¬ 
pation, which is dependent on: (a) supply voltage, (b) 
switching frequency, and (c) load capacitance. The propag¬ 
ation delay, a function of supply voltage and load capaci¬ 
tance, diminishes with decreasing load capacitance and 
increasing supply voltage. 

Typical electrical characteristics of the devices in the 
BEL’s present COS/MOS series are given below: 

ELECTRICAL CHARACTERISTICS 
OF BEL’S COS/MOS ICs 


1 . 

DC supply voltage range, 



(Von -Vss) 

: 3V to 15V 

2. 

Output voltage 



(a) Low level 

: 0.01V 


(b) High level 

: Vdd -0.01V 

3. 

Output drive current 
% Vdd - Vss «10V 
(a) N-channel 



(output =logic 0) 

(b) P-channel 

0.6 mA 


(output --logic 1) 

: 1.2 mA 

4. 

Propagation delay 
@ Vdd -Vss =10V 

; 25 nS 

5. 

Transition time 

Q Vdd - Vss =*10V 



(a) Low to High level, tTLH 

: 40 nS 


(b) High to Low level, tim. 

: 50 nS 

6. 

Input current 

: 10 pA 

7. 

Input capacitance 

: 5 pF 


COS/MOS DEVICES THAT ARE 

PRESENTLY AVAILABLE 

Type No. 

Description 

CD 4011 AE 

Quad 2-input NAND gate 

CD 4012 AE 

Dual 4-input NAND gate 

CD 4013 AE 

Dual ‘ D' Flip-Flop 

CD 4018 AE 

Presettable divide by ‘N’ counter 

CD 4023 AE 

Triple 3-input NAND gate 

CD 4027 AE 

Dual J-K master-slave flip-flop 

CD 4009 AE 

HEX Buffer/com erter 

CD 4002 AE 

Dual 4-input NOR gate 

CD 4007 AE 

Dual comp, pair plus inverter 

CD 4045 AE 

21 stage counter. 


Hie different CD 4000A series COS/MOS devices that 
are available from BEL at present in DIP plastic package 
are listed. Many more devices of the series are presently 
under development and their availability will be commu¬ 
nicated later. O 

Courtesy: BELNEWS 
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COBOL PROGRAMMING (4) 

R. Ramaswamy and T. V. Krishnamurthy 


ADD Statement 

The Add statement enables us to find the sum of two or 
more numeric fields and store the result. The Add format 
can be given in the following two forms: 

Add (literal-1 j Tliteral-2 1 

[ identifier-11 , [identifier-2 J 
.. .TO (identifier-mi)- [identifier-nj 

Add (literal-1 ) (literal-2 ) 

(. identifier-1 _) [ identifier-2 j 

...GIVING (identifier-m ), [identifier-n] 

In the first format all the operands preceding the word TO 
are added together and the result is added to each of the 
item following the word TO and stored in the respective 
fields. For example, if we write. 

ADD OLD-STOCK TO MEAN-STOCK 
the old stock will be added to the value already in the mean 
stock and the result stored in the mean stock field. The 
value of the field preceding the word TO is left unchanged. 
If we write 

ADD ALLOWANCE, SPECIAL-PAY TO SALARY 
the value of allowance and special pay will be added to¬ 
gether and the same will be added to the salary and stored 
in the field of the salary.If the values of the three fields 
before computation are 23.00, 47.00 and 200.00 respec¬ 
tively, their values after computation will become 23.00, 
47.00 and 270.00 respectively. Suppose, we write 

ADD ALLOWANCE TO SPECIAL-PAY, SALARY 
the value of the three fields after computation will become 
23.00, 70.00 and 223.00 respectively. 

In the second format also the operands preceding the 
word GIVING are all added together and the result is 
stored in each of the fields succeeding the word GIVING. 
The difference is that there is no further addition with the 
values already present in the fields succeeding the word 
GIVING. The old values, if any, are simply replaced by the 
total obtained from the fields on the left of the word GIV¬ 
ING. Suppose, we write 

ADD A, B GIVING C 

and if the original values of the three fields are 23,47 and 
200 respectively, the values of the three fields after compu- 


Thi* is the fourth part of the serial on Cobol Programming being published 
regularly since January 1978. Mr R. Ramaswamy is lecturer in physics at 
Thiagarajar College of Engineering, Madurai and Mr TV. Krishnamurthy 
is system programmer with the K. C.P. Limited, Madras. 

Earlier they co-authored a serial on ‘Computer Language: Fortran IV 
which was published in the January 1976 to May 1976 issues of EFY. 
Their first co-authored serial on ‘Computer Languages' in EFY appeared 
in the May 1974 to April 1975 issues. They have also jointly authored a 
book entitled ‘Teach Yourself Computers.' 


tation will become 23, 47 and 70 respectively. Another 
advantage in this format is that the giving field or the 
storing field can be given editing specifications so that the 
result can be stored in the edited form. 

Note: Braces ( [ } ) enclosing a number of items in¬ 

dicate that one of the items must be used. Square 
brackets indicate that the enclosed items are op¬ 
tional as required by the program. When the 
brackets contain more than one item, one or 
more may be used as required. 

Rounded option 

When an arithmetic operation is performed the result 
may contain more decimal places than provided in that 
field. For example, if the result of a calculation comes out as 
450.376 and if the field has provision for only two decimals, 
the number will be stored as 450.37 after truncating the last 
digit. It is more accurate to round off the number to the 
second decimal place, and this can be specified by the 
ROUNDED option. Rounded specifications prevent trun¬ 
cation after decimal point alignment, if the number of digits 
to the right of the decimal place exceeds the number of 
positions allotted in the result item. When ROUNDED is 
specified the least significant digit of the retained result is 
incremented by 1 if the most significant of the excess digit is 
5 or greater. The following examples will show the use of 


ROUNDED option. 



Result of 

Result without 

Result with 

calculation 

option 

Rounded 

option 

523.467 

523.46 

523.47 

276.985 

276.98 

276.99 

256.301 

256.30 

256.30 


In a typical ADD statment, the ROUNDED option is 
given as follows: 

ADD A, B, C GIVING S ROUNDED 

ADD A, B, C TO D ROUNDED 

Six* error option 

A size error condition is said to exist if after decimal 
point alignment, the value of the result cannot be contained 
in the result item. This applies only to the integer part of the 
answer and not to the decimal position, since excess deci¬ 
mal places wi|I be truncated. If a result 2579 is to be placed 
in a field will) only three digits capacity, a size error condi¬ 
tion arises. Checking for size error condition is carried out 
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only on the final result of the calculation and is done after 
rounding if the rounded option has been specified. 

Rounding option precedes the checking for the size error 
condition. If a size error occurs during the execution of a 
statement not specifying the size error option, the result is 
unpredicatable. A size error option does not alter the re¬ 
sult. By giving this option the computer is instructed as to 
what.is to be done in case the size error condition arises 
during computation. One specification may be to ask the 
computer to stop. Another specification may be to ask 
the computer to stop. Another specification may be to ask 
the computer to go to some other statement somewhat as 
follows: 

ADD TO B ON SIZE-ERROR GO TO OVER¬ 
FLOW 

ADD A TO B ON SIZE-ERROR STOP 

Subtract statement 

Thisstatment is used to subtract one or more values from 
another value. The Subtract statement can be written in the 
following two formats: 

SUBTRACTf identifier-1 ) [identifier-:] 

( literal-1 ) [J' ,era '‘- J 

. . .FROM{identifier-m,] Qdcntifier-n] 

SUBTRACT ( identifier-1 ) [identifier-2] 

[ literal-1 ) [jiteral-2 J 

.. ,FROM(identifier -m) GIVING(identifier-n.) 

In the first format, all the operands preceding the word 
FROM are added together. This total is then subtracted 
from the item following the word FROM and the result is 
stored in each of the operands. For example, if we write 

SUBTRACT A, B, C FROM D. E, F 
the values of the first three fields will be added together and 
this sum will be subtracted from each of remaining fields in 
turn. Results stored in D. E and F are (D-( A + B + C)), (E 
— (A + B + C) )and(F - (A+ B +C))respectively.The 
values originally stored in D. E and F are lost. In the second 
format all the operands preceding the word FROM are 
added together. This total is then subtracted from the 
operand immediately following the word FROM and the 
result is stored in the data item specified following the word 
GIVING. It must be noted that the value of the 
identifier-m is not changed. 

In the previous example, if we want to retain the value of 
D, we can write 

SUBTRACT A, B, C FROM D GIVING K 
The above statement causes the computation (D— (A + B 
+C)) and storage of the result in the location K. Only the 
initial value of K is lost, but not the values of A, B, C and D. 
Only one identifier may appear after the word FROM and 
one after the word GIVING. In some computers more than 
one identifier can be present after the word GIVING. In 
that case each identifier will store only the value of K as 
computed above. Rounded specification and size error op¬ 
tion can be given to the result of computation. For example, 


one can write 

SUBTRACT A, B, C FROM D GIVING K 
ROUNDED, ON SIZE ERROR GO TO PARA-2. 


Multiply statement 

This statement is used to obtain the product of two data 
item values. The Multiply statement can be written in the 
following two forms; 

MULTIPLY 


BY 


MULTIPLY 


BY 


GIVING 


i identifier-1^ 
( literal-1 ) 


(identifier-2), tidentifier-3fl 


(id 

( id 

( 


identifier-1 
literai-1 
identifier-2 
literal-2 
identifier-3 


l 


In the first format, the value in the identifier-1 or the value 
of the literal-1 is multiplied by the value of the identifier-2 
and the result is stored in the identifier-2. Similarly, the 
identifier-1 is multiplied by the identifier-3 and the product 
is stored in the identifier-3. That is, each product replaces 
the corresponding multiplier. For example, if we write 
MULTIPLY A BY B, C, D 

The products AB, AC arid AD are stored in the locations 
B, C and D respectively. 

In the second format, the single product is stored in each 
of the identifier following the word GIVING. The value of 
the first two fields are not changed by the execution of the 
statements. Suppose we write 

MULTIPLY A BY B GIVING C, D, E. 
the product AB is stored in each of the locations C, D and 
E, removing the original contents of C, D and E. Rounded 
specifications and size error option can be given for the final 
result. 


Divide statement 

This statement is used to divide one data item by another 
data item and calculate the quotient and the remainder if 
required. The DIVIDE statement can be written in the 
following five forms: 

DIVIDE f identifier- 11INTO (indentifer-2), (identifier-3) 
f literal-1 ) 

DIVIDEf indentifier-ljlNTO 


literal-1 
DIVIDE (identifier-1 


£ literal-1 

DIVIDEf identifier- 
| literal-1) 

DIVIDEf identifier 
^ literal-1 


\ 


(identifier-2), GIVING 
identifier-3 

INTO (identifier-2), GIVING 
identifier-3 
REMAINDER (identifier-4) 
BY (identifier-2) GIVING 
(identifier-3) 

BY (identifier-2) GIVING 

identifier-3 
REMAINDER identifier-4 
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In the first format, the value in the identifier-1 is divided 
into the identifier-2 and the quotient replaces the value of 
the identifier-2 discarding the remainder. The calculation 
can be summarised as follows: 


identifier-2 


identifier-2 


identifier-1 

Similarly, the identifier-3 is divided by the identifier-1 and 
the quotient is stored in the identifier-3, discarding the 
remainder. In the second format the single quotient ob¬ 
tained by dividing the identifier-2 by the identifier-1 is 
stored in each data item specified following the word GIV¬ 
ING. In the third format both the quotient and the remain¬ 
der are produced. The fourth and the fifth formats use the 
word BY instead of the word INTO. This causes the 
identifier-1 to be divided by the identifier-2. In the fourth 
format the quotient alone is stored in each of the identifiers 
following the word GIVING. In the fifth format both the 
quotient and the remainder are produced. When we use the 
GIVING form both the dividend and the divisor are saved, 
whereas in other cases, the dividend is replaced by the 
quotient. Rounded and size error options can be given for 
the result in all cases. The following are examples of valid 
DIVIDE statements: 


1. DIVIDE A INTO B 

2. DIVIDE A INTO B GIVING C, D, E 

3. DIVIDE B BY A GIVING C, D, E 

4. DIVIDE B BY A ON SIZE ERROR GO TO 
OVERFLOW 

5. DIVIDE B BY A GIVING C, D, E ROUNDED 

6. DIVIDE B BY A GIVING C REMAINDER D 


Accept statement 

The Accept statement is used to read low-volume data 
from a designated low-speed hardware device. The general 
format is as follows: 

ACCEPT (identifier) FROM (mnemonic-name-1) 

The mnemonic name is the programmer assigned name for 
the hardware device which is to accept the data. This name 
must have appeared in the Special Names paragraph of the 
environment division before it is used in the procedure 
division. The maximum length of data which the hardware 
device can transfer through this statement depends on the 
implementor. 

This statement is usually used to give the computer mes¬ 
sages from console. Occasionally this statement can also be 
used to give the computer messages from the card reader. 
With an accept statement only one card can be read at a 
time and after executing it the computer will output a 
message ‘Awaiting Reply', and wait until the operator gives 
the next instruction manually. Thus we see that there is a 
wastage of computer time in using the Accept Statement 
and so this statement is used very sparingly except when the 
operator wants to give some special message to the compu¬ 
ter. 


Display statentoftt 

The Display statement is used to write a low-volume data 
on a designated low-speed hardware device. The general 
format is as follows: 

DISPLAY f literal-1 ) 

\ identifier-1 $ 

UPON mnemonic-name-1 

This mnemonic name is the programmer assigned name for 
the line printer which is to display the identifier-1 or the 
literal-1. If UPON and the succeeding words aie not given, 
the display is made on the console typewriter. If the 
mnemonic name is given in the statement, it must have 
occurred in the special names paragraph of the environ¬ 
ment divison. The Display statement is usually used in 
conjunction with the Accept statement. The Display and 
the Accept statements must be restrictively used, firstly 
because they take lot of computer time for execution, and 
secondly because they require the attention of the opeiator 
every time a line is accepted or displayed. The following are 
some of the valid Accept and Display statements: 
ACCEPT KARD-IN FROM CARD-READER-1 
DISPLAY KARD-IN UPON PRINTER-1 
DISPLAY KARD-IN 
ACCEPT KARD-IN 

In the last two statements the transfer is through the con¬ 
sole typewriter. 

Move statement 

The MOVE statement is used to transfer data or copy 
data from one computer storage location (identified by 
data name) to another storage location (identified by 
another data name). The general form of the statement is as 
follows: 

MOVE \ data-name-1 
( literal 

TO (data-name-2) [data-name-3j... 

The operand to the left of TO is referred to as the sending 
area, while the operands to the right of TO are referred to 
as the receiving areas. It must be noted that the contents of 
the sending area remain unchanged by the MOVE opera¬ 
tion. The following arc some examples of valid MOVE 
statements: 

MOVE PAY-IN TO PAY-OUT 

MOVE AREA-1, TO AREA-2, AREA-3, AREA-4 

MOVE ‘GAIN’ TO FIELD-1 

When one moves one data item to another data item, the 
size of the receiving field must be as large as the field being 
sent, otherwise the data will be truncated. Truncation is 
determined by the receiving field. When the receiving field 
is alphanumeric and smaller than the sending field, the 
excess right-hand characters of the sending field wilt be 
truncated. When the receiving field is numeric and smaller, 
excess left-hand characters of the sending field will be 
truncated. When the receiving field is alphanumeric and 
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larger, the dats is placed in the leftmost positions of the 
receiving field. The remaining receiver positions are au¬ 
tomatically filled with spaces. When the receiving field is 
computational and larger, the data is placed in the right¬ 
most positions of the receiving field (rightmost sending 
digit goes to rightmost receiving digit etc). The remaining 
receiver positions are automatically filled with zeros. 
Numeric data moved into a field with edit symbols is hand- 
lfd according to the rules for numeric fields which we will 
be seeing later. 

The following table summarises the valid and the invalid 


data movements: 

Sending field 

Receiving field 

Legality 

Alphabetic 

Alphabetic 

Numeric 

Numeric 

Alphanumeric 

Alphanumeric 

Numeric 

Alphanumeric 

Alphanumeric 

Alphabetic 

Numeric 

Alphabetic 

Illegal 

Legal 

Legal for intege rs only 
Illegal 

Legal for integers only 
Legal for alphabetic 
characters only 

Stop Statement 



The STOP statement is used to make either a temporary 
stop or a permanent stop of the computer processing of a 
particular program. The general form is 



When a literal is used, the literal will be displayed on the 
conso>' typewriter, so that the operator may know where 
the program has halted and take appropriate action for its 
further continuance. When the statement is given as STOP 
RUN the processing of the program is terminated perma¬ 
nently. 

To be continued next month 


Please note down this number: 



635283 

You can ring up this number 
now to contact Electronics For 
You. 



* RADIOS. CAR RADIOS * TRAN¬ 
SISTORS * AMPLIFIERS * T V* 

* TAPE RECORDERS * BATTERY 
ELIMINATORS * TELECOMMUNI¬ 
CATION, TEST and other ELECTRO¬ 
NIC EQUIPMENTS are PAR EXCEL- 
LENCE, manufactured from the bast 
quality Indian Copper Clad sheet, 
and supplied to suit your NEEDS, at 
lowest possible price 


If THANStORMER 


r Sa1icc 


SALICO ELECTRONICS 


£ 2 1 KRISHAN NAGAR DELHI 51 PHONl 21J004 


Wanted: 

Technical Penpushers 

EFY is on the lookout for people who 
have the knack to simplify (not over-) 
technical matters so that these can be 
understood by a larger cross-section of 
readers, people who can write from 
their own experiences, people who 
(really) have something to say. 

The articles may be constructional, 
practical or those having some appli¬ 
cation in industry, trade, education or 
R&D. 

Honorarium will, of course, be paid 
for such articles at the normal rates. • 

—^Managing Editor 
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D X COR NER 


DXING THE 

CONTINENT OF ASIA R. Ram Mohan 


The broadcasting in Asia poses a complex area for the DX 
listener to understand and identify due to its vast geog¬ 
raphical area with scores of countries, many languages and 
stations. Majority of the stations are under the control of 
the government or an authority. Radio Republik Indonesia 
(RRI), Korean Broadcasting Services (KBS), Japan 
Broadcasting Corporation (NHK), Sri Lanka Broadcasting 
Corporation (SLBC), Broadcasting Corporation of China 
(BCC of Republic of China), All India Radio (AIR), are 
popular among them. Both the tropical frequencies and 
international bands are in use in Asia. 

International broadcasters operate a few relay bases in 
Asia: British Broadcasting Corporation has at Singapore 
and Malaysia; Voice of America has its relay bases at 
Colombo (Sri Lanka), Poro and Tinang (Philippines) and 
Thailand. 

Indonesia offers a fascinating area for DXing. Local and 
regional stations broadcast in the frequencies of 120, 90 
and 60 metre bands; and the Home Service and the interna¬ 
tional stations in the higher frequencies. The familiar RRI 
slogan precedes the location of Studio. Your reception 
reports are verified by most of the RRI stations. Details of 
foreign service schedule can be had from: Voice of In¬ 
donesia, P.O. Box 157, Jakarta, Indonesia. 

Here is a list of addresses of Asian broadcasters having 
External Services, from whom you can obtain their latest 
broadcasting schedules: 

1. Radio Afganistan, P.O. Box 544, Kabul, Afganistan. 

2. Radio Bangladesh, Overseas Services, 20 Green 
Road, Dacca-5, Bangladesh. 

3. Voice of Free China (BCC), 53 Jen Ai Road, Section 
3, Taipei, Taiwan, Republic of China. 

4. Voice of Iran, Foreign Program Department, Tehran. 
Iran. 

5. Israel Broadcasting Authority, Overseas Service, 
Jerusalem, Israel. 

6. Radio Japan (NHK), Tokyo, Japan. 

7. Radio Jordon, P.O. Box 909, Amman, Jordon. 

8. Radio Kuwait, P.O. Box 397, Kuwait (Arabian Gulf). 

9. Radio Malaysia, Overseas Service, Kuala Lumpur, 
Malaysia. 

10. Radio Ulan Bator, CPO Box 365, Ulan Bator, Mon¬ 
golia. 

11. Radio Pakistan, External Services, 82-A Satellite 
Town, Rawalpindi, Pakistan. 

12. Sri Lanka Broadcasting Corporation, P.O. Box 574, 
Colombo, Sri Lanka. 

13. Voice of Viet Nam, 58 Quan su Street, Hanoi, Viet¬ 
nam, 


Bhutan 

Radio N.Y.A.B., P.O. Box 1, Thimpu has the following 
latest (cf: EFY Sept. 1977) schedule: Sundays at 
0830-0930 GMT on 7040 kHz and on Wednesdays at 
1230-1330 GMT on 4690 kHz. To get QSL cards you have 
to include sufficient details of announcements, songs, news 
items etc, covering at least 15 minutes of the programme 
content. 

Hints for Latin Amarlean DXing 

As already said in LA DXing (cf: EFY Sept. ’77), to 
identify a LA station is easy if you understand Spanish or 
Portuguese. Success can be achieved with only a minimum 
knowledge of these languages. The secret of this is to 
memorise a few key words often used by LA stations in 
announcements or time checks. You can master this tech¬ 
nique with a little effort. Start with words like: 

emisora (pronounced as: ay-mee-so-ra): STATION 
estudios (es-too-dyos): STUDIOS 
transmite (trans-mee-tay): TRANSMITS 
frecuencia (fray-kwen-see-ah): FREQUENCY 
hora (oh-rah): HOUR; reloj (reh-loh): CLOCK 
el (ehl): THE (rnasc.) la (lah): THE (fern.) 
las (lahs): THE (fern, plural) 
desde (dehs-deh): FROM de (day): FOR, OF 
esta (eh-stah): THIS son (sohn): THEY ARE 
presenta (preh-sehn-tah): PRESENTS 

Here is an example of a station’s identification: 

Esta es Ecos del Torbes, su emisora predilecta 
This is Ecos del Torbes, your station favourite 

How Latins tall tlma 

The classical and the modern are two approaches to tell 
time in Spanish, the former mode being used widely in 
Latin America. 

The classical approach—an hour is divided into two 
30-minute halves. ‘Plus half comprising the first 30 mi¬ 
nutes and ‘Minus half the last 30 minutes. To give the time 
in ‘plus half one simply gives the hour PLUS the minutes. 
To give time in the ‘ minus half one goes to the approaching 
hour and gives’ the time as that hour MINUS the approp¬ 
riate number of minutes. One says, "es la una y dos 
minutos" (ays-lah oo-nah ee des me-new-tohs). And if it is 
two hours and three minutes, one says, “ son las dos y tres 
minutos" (sohn lahs dohs ee trays me-new-tohs). But if it is 
one hour and fifty-eight minutes, one says, "son las dos 
menos dos. minutos" (sohn lahs dohs maj'-nohs 
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dohs-me-new-tohs). Or if it is two fifty-eight, "son las tres 
menos dos minute " (sohn lahs trays may-nohs dohs me- 
new-tohs). 

Note that only the first half-hour use the singular‘it is’ or 
es. All others are plural: two hours, three hours etc, and 
require the plural "son". 

Most countries in Latin America use the twelve-hour 
system, exception being argentina and Chile, "de la man- 
ana" (of the morning): “de la tarde" (of the afternoon); "de 
la noche ” (of the night). 

The modern approach of telling time is commonly emp¬ 
loyed in daily usage in Latin America. “Nine forty" ( nueve 
cuarenta minutes ) or as "eleven-thirtv" (once treinta 
minutos). 

DX NEWS 

Maldives 

MIBS has put into operation five new transmitters of 7.5 
kW (3 nos.) and 30 kW each of two transmitters. 
1500-1730 GMT 4740 kHz commercial service with 7.5 
kW. The 30 kW transmitter on 4754 kHz will be tested 
during November 78. 6150 kHz is used between 
0500-0700 and 1100-1300 GMT, 7225 kHz between 
0300-0500, 0900-1100, 9558 kHz between 0700-0900 
GMT. During evening one can log the broadcast with clear 
reception in India. □ 


DO YOU KNOW THE MEANING OF 

ANTENNA 


The sensory organ found in pairs on, heads of 
Insects or crusfacea, USUALLY CALLED AS mus- 
taques! How is it applied to Electronics? 

AS K the Experts 

The Kadevi Engineering 
Company (P) Limited 

(Defence Oriented Electronic Industry) 
Hyderabad 500762 

Ph: 75824, 78450, 78457, 74803. 

Grams: ANTENNA 


Attention 
Electronic equipment 
Menufacturers 
Now available indegeniously 

frIJAYi 


■ No Vent, No leaking problem. 

■ Completely Sealed steel body. 

m Single or in Stacked form upto 12 volts, 
a Capacity ranging from 150 M.A.h. to 1 A h. 

Manutectured by CELLS INDIA 

C- 14 MARUDHAR INDUSTRIAL AREA. BASNI 

_JODHPUR-342005 Ph : 20069 

Apply for distributorship in unrepresented Areas. 

UMtrlbulore lor Rajeethan, M P l Qujret MM Goodwill Enterprise. Inside Jalorl Qata. 
Jodhpur 342001; tor Karnataka MM Sudha Industrial Combines. 1693 3td Cross Road. 
Ramohanepuram, Bangalore 160021. lot Delhi. Punjab, Haryana, Chandigarh, H P a 
U P MM Uaha Communications Pvi Ltd, Plaza Cinema Building. Connaught Place 
New OeMMIOOOl 




Metallized Polyester Capacitors 

Mrs: Transobr Components. IMns. ^ 

Types available ^ 

Rady Kap ! P.P. Can, Radial lead 
Poly Kap : Polyester tppe t Axial lead 
Plasti Kap • Special types, P.P. Can 
and Box Kap * aluminium Can and RC Units. 


D.C. Voltage 

Capacitance range 

100 

0.47 to 10. 0 MF 

250 

0.01 to 10.0 MF 

400 

0.01 to 2.2 MF 

630 

0.01 to 0.47 MF 


For Bombay region 


Smeeta Trading Co, 
Hauntan Budding, 
Chunam lane, 
Lammington Road, 
Jombay-400007. 


N.J. Electronics, 

820, Rarekh Market, 
39, Kennedy Bridge, 
Bombay-400004. 
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Current and Future 
Plans of ETTDC 

S.P. Agarwal 


The Electronics Trade and technology Development Cor¬ 
poration (ETTDC). a techno - commercial organisation in 
the public sector under the Department of Electronics, 
government of India, was set up in August 1974 with the 
main objectives of fostering foreign trade and indigenous 
technology by way ol identifying new markets and new 
products in the field ot electronics. During the short span of 
three years, the corporation has performed exceedingly 
well in its wide range of operations and has built up neces¬ 
sary infrastructural facilities for progressive* growth of ex¬ 
ports in electronics. The annual turnover has increased 
from Rs 18.million in 1975 - 76 to Rs 65 million in 1976 - 
77, declaring a dividend of six per cent on the paid - up 
capital of Rs 3.5 million and bonus of Rs 20 per cent for its 
employees right from its inception. The trade volume is 
expected to exceed Rs 100 million, including exports ot 
about Rs 15 million during 1977 - 78. 

In addition to trading activities, its operations include 
development for import substitution and export, improving 
quality and design standards for exportworthy products, 
large-scale export production cooperations, technology 
transfer and consultancy services, information and market 
research, etc. The future plans and policies of the corpora¬ 
tion are directed towards the promotion of exports by way 
of indentifying new markets and products, following up 
trade agreements with other countries, building up 
stronger base for mass production for internationally com¬ 
petitive products in quality as well as cost, and export of 
projects to developing countries. 

Exports 

The corporation is now exporting 20 items including 
voltage stabilisers, components, electronic test and meas¬ 
urement instruments, scientific calculators, computer soft¬ 
ware and cables to such countries as Bulgaria, Canada, 
Hungary, Iraq, Iran, Kenya, Kuwait, Poland, the USA, the 
UK, the USSR and West Germany. Collaborations with 
foreign partners in third country joint ventures for supply 
and erection of sophisticated communication systems such 
as satellite earth stations and microwave communication 
systems are being processed. Special steps are being con¬ 
templated to build up trade in far away countries such as 
Australia and Newzealand, and to set up a fully-owned 

Mr S.P. Agarwal Is an assistant manager in the information and market 

research department of the Electronics Trade and Technology De¬ 
velopment Corpn Ltd, New Delhi'. 



President of India, Mr N. Sanjiva Reddy, talking to MrR.M. Nayar, 
managing director, ETTDC at the ETTDC stall In the Indian En¬ 
gineering Trade Fair, New Delhi held In February 1978. 


subsidiary in Los Angeles in the USA for the promotion of 
exports. 

As mentioned earlier, the main thrust to promote ex¬ 
ports in future would be byway of indentifying new mar¬ 
kets and new products. In fact, the corporation has been 
pursuing this philosophy in the past by, way of participating 
in various international exhibitions/ fairs and buyer-seller 
meets in various countries. 

The corporation was awarded a certificate of merit and a 
gold medal for the quality products exhibited at the Zagreb 
International Autumn Fair held in 1977 in Yugoslavia. 
Information and market research is also being considered 
as an important tool to promote exports, A nucleus for this 
activity is already functioning in the corporation and is now 
planned to be activated more vigorously. Table 1 indicates 
the growth of trade and future plans of ETTDC (1978 to 
1983). 

Imports 

The items presently imported bv the corporation include 
selected raw materials and components such as integrated 
circuits, special transistors, high voltage rectifiers and resis¬ 
tors, diodes, deck mechanisms for tape recorder industry, 
special cable wire etc, under Industrial Raw Material Assis¬ 
tance scheme to help particularly small industries; cal¬ 
culator chips and TV picture tubes as canalised items; 
special tape recorders, nuclear scanners, high frequency 
receiving tubes, computers and computer peripherals, etc. 
A major thrust is planned in the import of used plant and 
machinery to enable Indian manufacturers to balance their 
existing production lines and augment production. 
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TABLE 1 


Growth of Trad* and Future Plana 





E S T 1 

MATE 

5 




1977-7$ 1978-79 

1979-80 1980-81 

1981-82 

1982-83 

1. Turnover 








(Rs million) 
Import 


113 

135 

150 

180 

220 

-•260 

Export 


12 

25 

50 

60 

70 

80 

TOTAL 


125 

160 

200 

240 

290 

340 

2. Equity 








(Rs million) 


5.0 

5.0 

7.5 

7.5 

10.0 

10.0 

3. Government Loans 







(Rs million) 
(A) Outlay on 

Technology Development 

5.0 

5.0 

7.5 

7.5 

10.0 

10.0 

(Rs million) 

(B) Increase in 

Equity and Loans 


5.0 

3.5 

3.0 

2.0 

1.5 

(Rs million) 


— 

— 

5.0 

— 

5.0 

— 


Technology development 

The Technology Development wing of the corporation 
has expanded its activities considerably to provide effective 
support for exports. The corporation identifies the gaps in 
technology, manufacturing processes, styling, testing and 
quality control procedures for various electronic products, 
particularly from the export point of view where quality 
and cost are important. Once such products are identified, 
an appropriate industry is located which could be entrusted 
with the developmental work keeping in view the long- 
range production possibilities. The corporation finances 
developmental projects carried out in collaboration with 
public/private sector units. In fact, the corporation has 
framed a comprehensive proposal concerning this 
philosophy of technology development and has been ap¬ 
proved by Technology Development Council of Elec¬ 
tronics Commission. 

Several short-term and long-term developmental pro¬ 
jects to produce additional exportable items and to achieve 
import substitution, some in collaboration with industries 
have been undertaken by the corporation. An electronic 
business and accounting machine has already been de¬ 
veloped by ETTDC, in collaboration with an industry, 
which is its first venture for a large-scale import substitu¬ 
tion in the country. The electro-mechanical -type of ac¬ 
counting and invoicing machine presently being imported 
by the corporation from Eastern Europe will now be re¬ 
placed by this newly developed machine which is useful for 
organisations such as banks, business houses and hotels. 

I he development of a data line monitor which will be 


another substantially export-oriented product, is also ex¬ 
pected to be completed very shortly. The other projects 
under development for export promotion include de¬ 
velopment of AM/FM receiver, two-in-one and three-in- 
one combination sets, telephone subscriber instrument 
meeting CCITT specifications, low cost TV, etc. 



An electronic bualnaas and accounting machine developed by 
ETTDC In collaboration with PSI Data Products. 


Special efforts are being made to launch shortly export- 
oriented production ventures and a few of such projects are 
for the manufacture of electrolytic capacitors, cheap TV 
and computer memory stacks. Likely to be set up in various 
states in the country, these projects would generate emp¬ 
loyment for about 2000 persons. Possibilities of produc¬ 
tion cooperations for the export of TV tubes, consumer 
electronics, transreceivers, electronic calculating and ac- 
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counting machines and allied components are also being 
explored with Egypt and Yugoslavia, as decided in the 
Tripartite Meet held in Cairo in December 1977 in which 
Mr R.M. Nayar, managing director of ETTDC represented 
India. 

ETTDC is stepping up its areas of operation and a joint 
sector company has already been started with its capital 
participation which is expected to generate exportable 
products worth Rs 20 million per annum through its de¬ 
velopmental and marketing efforts. Also, the corporation 
may take over a large electronics factory to provide the 
much needed manufacturing support for stepping up ex¬ 
ports, sub-contracts, and maintaining a continuous stream 
of exportable electronic goods. ETTDC is also planning to 
step up its activities related to the development, production 
and export of high purity electronic materials such as cop¬ 
per beryllium, gallium, idium and selenium, and a proposal 
is being framed in consultation with Technology Develop¬ 
ment Ovncil of Electronics Commission and Special Mat¬ 
erials Project division (SMP) of Nuclear Fuel Complex at 
Hyderabad. 

Quality of exportable products to compete in interna¬ 
tional market plays a vital role. ETTDC has been aware of 
this fact from the beginning and a nucleus for quality assur¬ 


ance services for exportworthy products has already started 
functioning at Delhi office, and a fully equipped export 
quality control laboratory will be set up by ETTDC shortly. 

Technology transfer and consultancy cervices 

The corporation has undertaken the activities related to * 
transfer of technology from development organisations to 
industry or industry to industry in India and abroad. Action 
has already been initiated to transfer the technologies de¬ 
veloped by ISRO group of laboratories and through the 
developmental projects funded by Technology Develop¬ 
ment Council of the Electronics Commission. Attempts are 
being made to explore the possibilities of rendering consul¬ 
tancy services in third countries and a few proposals have 
already been submitted to some of the developing coun¬ 
tries. 

The purchase of technology from abroad for the purpose 
of boosting up exports is another area where ETTDC will 
be active in the next five years. ETTDC is continuously 
striving to promote exports in electronics through its 
multi-dimensional activities sqcb as specially organised 
production ventures, technological transfer and consul¬ 
tancy services, bilateral cooperation agreements now being 
entered into with many countries etc. □ 


SEONICS Ultra-mini Toggle Switches 


SEONICS ultra-mini Toggle Switches, though small in size, perform big 
jobs of the large-sized switches—efficiently, unerringly, over long 
periods I Due to their sub-miniature size, these switches are ideal for 
high density packaging. 
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SPECIFICATIONS 



Sole selling agents 

CHITRA AGENCIES 

1-2-332/17 Qagen Mahal Road, 
Hyderabad 600029 
Phono: 61231 


CIRCUITRY 
CURRENT RATING 


CONTACT RESISTANCE 
INSULATION' RESISTANCE 
LIFE EXPECTANCY 
ACCESSORIES 


For Delhi region: 

Chawla Trading Co. 1651 Bhagirath Palace 
Chandnl Chowk. Delhi 110006 


Double Pole—Double throw 

a) 2 amps. 260V A.C. 60 c/s 

b) 4 amps. 30V 
Below 10 milliohms 
600 Megohms (min) 

20,000 cycles/min. operation 

a) Coloured Plastic Caps for-identification of controls 

b) Knurled mounting nut or Decorative mounting nut. 

For Bombay region. 

N.J. Electronics. 820 Parekh Market. 
Lamington Road, Bombay 400004 
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Sophisticated Electronic Components 
Conforming to International Standards 

FROM USSR FOR 

TELEVISION, ELECTRONICS 


i RUM INBIISTRfS 




























BEL Planning Further 
Expansion 

Bharat Electronics has orders worth Rs 
1800 million in hand for its equipment 
whileproduction capacity at present 
stands at Rs 600 to 700 million a year 
only. This means it would take BEL 
about three years to fulfill its commit 
ments to date. 

In view of the heavy bookings, and 
taking into account the projected de¬ 
mands after consultation with the 
ministry of defence and other users, it 
has been estimated by the BEL man¬ 
agement that the production capacity 
will have to be enhanced to about Rs 
1100 million per annum within the next 
three years. Two new factories are 
therefore being proposed for consider¬ 
ation to the government to cover the 
gap quickly. BEL’s Pune factory for 
producing image converter and image 
intensifier tubes for night vision appli¬ 
cations is already in progress. It is ex¬ 
pected to start production in 1979. 

In the defence area, BEL is meeting 
Indian army's requirement of elec¬ 
tronic equipment almost fully. Among 
its significant achievements is an inter¬ 
rogation equipment produced for the 
Indian air force to find out ‘friend or 
foe?’ “The 3D mobile radars under de¬ 
velopment will be the most modern av¬ 
ailable in the world" according to 
BEL’s chairman and managing director, 
Mr C.R. Subramanian. “We don’t deal 
in avionics. We deal only in ground 
equipment for the air force" he said, 
speaking to newsmen recently. As for 
the navy, its threeLeander Frigates are 
completely equipped with three types 


of radar equipment produced ’.i BEL. 
Each frigate carries over Rs 45 million 
worth of BEL equipment. 

Besides supplying equipment for de¬ 
fence and civilian government depart¬ 
ments. and undertaking turnkey pro¬ 
jects, BEL has established itself as a 
major supplier of components for the 
consumer electronics industry. In 1977 
- 78 its supplies to consumer electronics 
units in the form of components are 
estimated to be around Rs 180 million, 
according to Mr Subramanian. 

During 1977-78 BEL doubled its 
exports to about Rs 150 million against 
last year’s Rs 70 million. Thus, during 
1977-78 over 20 per cent of its sales 
were in the form of exports, in monet¬ 
ary terms. Total production in BEL 
during the year is estimated to be Rs 
780 million and sales around Rs 730 
million. 

The company lays a great stress on 
design and development. Its expendi¬ 
ture on R&D during 1977-78 
amounted to Rs 37.8 million and it is 
planning to spend about Rs 45 million 
next year. It employs over 350 en¬ 
gineers just for design and develop¬ 
ment. 

IBM Workers to Run 
Centres 

With IBM winding up its operations in 
India, Its employees have decided to 
form a new company to run its compu¬ 
ter centres and card manufacturing 
units in the country. A proposal to this 
effect put forth to the government is 
reported to have been agreed to. 


International Data Management, the 
new company proposed, would run the 
four present computer centres in New 
Delhi, Calcutta, Madras and Bombay, 
and the card manufacturing unit. Dr 
O.P. Mehra, chief executivedesignate 
of the newly formed company said that 
they had “the requisite experience, ex¬ 
pertise and resolve to give customers 
IBM’s level of service.” 

The government is belived to have 
advised IBM to sell out its rental, 
machines — at a price equivalent to 
about three months rental — to its cus¬ 
tomers or public sector undertakings 
interested in them. The government 
officials seem to be confident that the 
public sector Computer Maintenance 
Comporation would be able to main¬ 
tain the IBM computers left behind. 

ECIL Gets Two Orders 
From USSR 

Electronics Corporation of India Li¬ 
mited (ECIL) has secured two prestigi¬ 
ous export orders from the Soviet 
Union for the supply of tropo - scatter 
antennae and computer memory 
stacks. 

The antennae export order, valued at 
Rs 5 .9 million, envisages ECIL to sup¬ 
ply two parabolic tropo - scatter anten¬ 
nae of 30 x 30m with associated feeds. 
The antennae w,hich will be used for set¬ 
ting up the Indo-USSR tropo - scatter 
communication link between Srinagar 
and Dushanbe, will be designed and 
fabricated by ECIL using wholly indi¬ 
genous knowhow. 

The Indo-USSR tropo - scatter link, 
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one of the longest in the world with a 
path distance of 695 kilometres, will 
provide for direct communication bet¬ 
ween India and USSR without the need 
for a satellite. At present, the com¬ 
munication between the two countries 
is through satellite. 

Under the second export order, 
ECIL will wupply about 1350 sophisti¬ 
cated memory stacks valued at Rs 36.5 
million to the USSR over a period of 
two years. The first consignment will be 
delivered to the USSR by the end of 
1978. These memory stacks will be in¬ 
tegrated into the Russian computers. 

ITI Rae Bareli Unit 
Inaugurated 

The Rs 220-million switching equip¬ 
ment factory of the Indian Telephone 
Industries in Rae Bareli was inaugu¬ 
rated by the Union minister of com¬ 
munications, Mr Brij Lai Verma, on 


March 20. Speaking on the occasion, 
the minister said the factory would 
manufacture over 100,000 telephone 
lines per annum and by 1979-80 its 


turnover would be around Rs 200 mill¬ 
ion. The factory is expected to provide 
jobs to over 5000 persons when in full 
production. 



RECTIFIERS 


Silicon diodes —1 Amp to 450 Amp 
S.C.R.'s —1 Amp to 400 Amp 

Zener's 

HVR's 

Selenium Rectifiers 

SELEMIT 

Photo Voltiac Cell 

and all other semiconductor compo¬ 
nents 

PANKAJ 

ELECTRONICS 

9778 Opp. Delhi Serai Rouilla Stn. 
New Rohtak Road 
New Delhi 110005 

Authorised Stockists for: 

1. Khandelwal Herrmann Electronics 
Ltd 

2. Ruttonsha-lnternational Rectifier 
Pvt Ltd 


da icniic 

ELECTRO MAGNETIC RELAYS 



Our 17 amps relay Is suitable for 5 lakh 
operations on full INDUCTIVE load. 
Most suitable and reliable for Automa¬ 
tic Voltage Stabilizer of 4 kVA capacity. 
Relays of 1,3,5,10,30 and 60 amps are 
also available. 

We also manufacture Servo Motor op¬ 
erated Automatic Voltage Stabilizers 
with ± 1% accuracy from 0.5 kVA to 600 
kVA, rectifier sets for Electro-plating, 
anodising and for smooth DC Power 
Supply from 500 amps to 5000 amps. 

Contact: 

RAJSON INDUSTRIES 

S-18/1 Ajay Enclave, 

New Delhi 110016 


Linco 



MM0 PANEL, PECO RATION AUTO A 
INDUSTRIAL LAMPS 
MARKETED eV 

■MEETA TRADING 
CORPORATION 
HARUMAN BLDG .CHUNAM LANE, 
LAMINGTON RD*SOMSAV-4MM? 

_PHOMJI1374 

tuns ADHESIVE 

W& Threseal 

Regularly used by 
Electronic, Instrumen¬ 
tation, telecommuni¬ 
cation. radio, televi¬ 
sion end e wide range 
of Industries. 

Available in tubes end 
tins. 

_ A PRODUCT Of HAP RUNE a 

Principal Distributors: 

Precious Electronics Corporation 
,3, Chunsm Lane. 1 8. Atltipattan Street 
JPo*d Mourtt Road. 

BOMBAY-400007 MADRAS BOO002 
Phone : 367469 Phone : 842718 
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PCB MAKING MACHINE 

Jurgen Seeback of Hannover has de¬ 
veloped a machine for making PCBs 
which removes unwanted copper by 
machining rather than by chemicals. 
The machine resembles an engraving 
machine and the location of machining 
is fixed with a light pencil that moves 

over the circuit model. This model of 
circuit need not be an artwork as in the 
case of chemical process; the designer's 
circuit drawing on a graph sheet to scale 
is sufficient. The machine in addition to 
preparing the circuit board also drills 
holes in the board, thereby reducing 
the cost of templates etc for medium 
runs. 

Large scale production of boards is 
accomplished by a bigger machine in 
which the whole processing can be 
programmed and fed via tape. The 
taped programme controls the sequ¬ 


ence and six boards can be prepared at 
one time. Programming is a simple 
thing—one just goes over the model in 
the sequence in which the operations 
are done and the recorder records the 
operations. 

Contact: Precision Electronic Compo¬ 
nents Mfg Co, 1-1-60/2 Iflekar Man¬ 
sion Compound, Musheerabad Road, 
Hyderabad 500020. 

EMERGENCY TABLE LAMP 

Hi-lite solidstate protable emergency 
light functions as a handy desk lamp 
when there is ho power failure. But 
when a power failure occurs it switches 
over from mains to batteries automati¬ 
cally. 

Equipped with indicator lamps for 
mains supply, tube fault and low bat¬ 
tery voltage, it doesn't need to be sepa¬ 




rately charged as it charges itself con¬ 
tinuously while in operation on mains. 
It has no starters or ballasts, yet emits u 
flicker-free light from a 30.4cm, 
10-watt fluorescent tube. 

Contact: Home Machines Pvt Ltd, 9/46 
Industrial Area. Kirti Nagar. New Delhi 
110015. 

SILICON RECTIFIER BRIDGES 

Usha Rectifier introduces a new range 
of Compacts' (silicon rectifier bridges) 
for single phase, three phase and simi¬ 
lar other circuitry, ranging from 5 amp 
DC to ISO amp DC and up to 1200 volt 
DC covering various output require¬ 
ments. 

The mounting arrangement is similar 
to that of the company's well estab¬ 
lished selenium stacks. The similar 
shape of the new compacts, and the fact 
that only one threaded rod is provided 
to hold the entire stack, makes the 
mounting very easy for the equipment 
manufacturers. 

Contact: Usha Rectifier Corporation 
1 1ndia ) Limited, 12/1 Delhi Mathura 
Road. Faridabad 121003. 

HEAT SINK COMPOUND 

Afcoset electrically and thermally con¬ 
ductive heat sink compound type 
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ETC-01, not only reduces the high 
thermal impedance hut also reduces 
the high electrical impedance due to 
unavoidable ait gaps existing between 
the mating surface <il the semiconduc¬ 
tor and the heat sink. I he grease like 
compound fills the air gaps and is ap¬ 
plied to the base and the mounting 
studs of power diodes, thyristors/ sili¬ 
con controlled rectifiers and other 
power semiconductors. It is available m 
35 gm plastic containers. 

Contact: A fco Limited, Plot Vo. 2, Kan- 
jar Village Road, Kan jar Marg (Last), 
Bombay 40007ft. 

ELECTROMAGNETIC RELAYS 

Eaglcman electromagnetic relays pro¬ 
vide reliable and durable switching sys¬ 
tems for AC and DC applications in a 
laree series of mounting si vies and con¬ 



tact arrangements. The relays are av¬ 
ailable with up to 6 amp contact rating, 
3 PDT points, in clear or milky or 
polystyrene, polycarbonate or polvp- 
ropelene plastics or metal covers, and 
with 25 amps contact rating, SPST-NO, 
SPST-NC or SPDT contacts in metal 
cover, in solderable and clip-on termi¬ 
nal styles. Also available in 8-pin octal 
plug or 11-pin plug base. The overall 
dimensions of 25 amp relays are 29 x33 
x 68 mm only and these are enclosed in 
aluminium cans which provide excel¬ 
lent heat dissipation for high current 
performance. 

Contact: Eagleman Enterprises, 3/19-A 
Kirti Nagar Industrial Area, New Delhi 
110015. 


SOLIDSTATE RELAYS 

Advani-Oerlikon now offers a wide 
range of solidstate relays. These relays, 
type SR-2500, have 230 voltage 



switching and employ trioc output cir¬ 
cuit. Modular in construction, the units 
are of plug-in design. I'he devices arc 
transformer coupled to isolate the low 
level DC controls to high voltage AC 
loads. The interphase between the two 
(input to output) is isolated to (1.5 k V) 
AC. Solidstate relays are designed for 
input voltages between 3 and 24 volts 
DC, for switching up to 230 volts AC at 
5 amp. 

Contact: Advani-Oerlikon Limited, 
Electronics Division, Akurdi Village, 
Chinchwud, Pune 411019. 

BALANCING EQUIPMENT 

Dynamic balancing equipment is now 
being made by ACD Machine Control 
Company. 

Unbalance in rotating bodies can 


arise from manufacturing tolerance in 
machining or from variations in the de¬ 
nsity of the material in castings or lami¬ 
nations. Such unbalance causes exces¬ 
sive vibrations in operation and also 
wearsoff the bearings with the conse¬ 
quent reduction in useful operational 
life of the machine. 

The method used to eliminate unbal¬ 
ance is by the addition or removal of 
material in the position which com¬ 
pletely counteracts the original unbal¬ 
ance. The function of the dynamic 
balancing equipment is to determine 
the relative amount and location of the 
corrections necessary to achieve bal¬ 
ance. 

Contact: ACD Machine Control Co (P) 
Ltd, El6 Udyog Sadan-2, MIDC, 
Bombay 400093. 

ELECTRONIC BALANCES 

Compact and light weight, the Ains¬ 
worth top loading balances are de¬ 
signed to fit in a briefcase. Available in 
20gm, 200gm and 2kg capacities and 



sensitivites of 0.001 gm. 0.01 gm and 
0.1 gm respectively, these offer 4, 5 or 
6-digit LED displays and eliminate the 
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errors inherent in vernier interpola¬ 
tion. 

Special versions for weighing 
diamonds with carats and gold are also 
available. A special model with a bat¬ 
tery pack is available for field use; both 
the balance and the battery can be car¬ 
ried in a briefcase. Also available are a 
number of micro, semi-micro, analyti¬ 
cal and precision balances. 

The balances can be imported by 
universities, research institutions, hos¬ 
pitals etc without a licence under the 
new policy. 

Contact: Marsap Services, 501 Jan- 
mabhoomi Chambers, W H Marg, 
Bombay 400038. 

MINI LAB 

Networks Model 5D3 is claimed to 
meet the requirements of all those en¬ 
gaged in circuit design and develop¬ 
ment and also ot advanced electronic 
labs in education. 

All power supplies needed are built- 
in and NM 64 universal microboards 
are mounted on the panel of the main¬ 



frame. The mainframe accepts three 
plug-in modules at a time. Modular 
plug-in test and measurement instru¬ 


ments include frequency counter, 
DVM, logic analyser 1 unction 
generator and TTL pulse generator. 
Depending on the need of the hour, the 
right combination of instruments can 
be pluggcd-in, the circuit assembled on 
the microboards and powered In the 
built-in power supplies to speed up cir¬ 
cuit testing. 

Inherent advantages of 51)3 include 
low cost per function, compact si/e and 
minimisation of wiring distances. 
Contact: Networks Pvt Ltd, 11 Ml21 
Swaroop Nagar, Kanpur 208002. 

STOPWATCH MICROCIRCUIT 

Intersil recently added a second device 
to its rapidly expanding series of single 
chip CMOS stopwatch circuits. The 
new ICM7205 is a fully integrated 
single chip microcircuit containing all 
the necessary circuitry for a two- 
function stopwatch. It includes on-chip 
an oscillator, frequency divider chain, 
multiplexer, decoder and output driv¬ 
ers, allowing it to interface directly with 
any fully multiplexed six digit/seven 
segment common cathode I F.I) dis- 
play. 

The only additional components 
needed for a complete stopwatch are a 
3.2768 MHz quartz crystal, a display, 
three SPST switches, a trimming 
capacitor, three AA batteries and an 
on-off switch. For use as a two-function 
stop watch, it would also require one 
additional switch. 

A low battery indicator located on 
chip comes on to indicate the approach 
of minimum operating voltage. 1 o con¬ 
serve battery life, the circuit features 
digit blanking on seconds and minutes. 
The circuit is fully protected against 
static charge. No special handling pre¬ 
cautions are required. 

Contact: Zenith Electronics, 541 Pan- 
chratna, Mama Parmanand Marg, 
Bombay 400004. 

SCR BRIPGE CIRCUITS 

Gentron Corporation recently an¬ 
nounced that it has perfected a techni¬ 
que which “builds-in” a firing circuit in 
SCR bridge circuits designated as the 



Ff>0() Series. 

All St R Bridge circuits normally re¬ 
quire a separate circuit to fire SC'Rs. 
This new option includes the firing cir¬ 
cuit with the power section. The unit is 
the same size as the one manufactured 
without the firing circuit, a feature im¬ 
portant where small size is required. 

Additional advantages include re¬ 
duction of cross-talk, cost reduction, 
and increased reliability. Optical isola¬ 
tion and optical indicators can be used 
for special requirements. 

Contact: Gentron Corporation, Custom 
Engineering Division, 6667 North Sid¬ 
ney Place, Milwaukee, Wisconsin 
53209, IJSA. 
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Die Reliable Peripherals ve necessary 
tor Ihe Computer Technics 



The VIDEOTON peripherals 
are reliable, up to date and 
of high performance. 

Line printers 
Card readers 
Displays 

Cassette Data Recording 
Systems 
Technical for 
multilateral use 
Software 


Line Printer Type 255110 


Please Contact us for further and detailed information. 
We are at your disposal. 


Exporters : 

VIDEOTON Industrial Foreign Trading Corporation 

BUDAPFST 

Letters : 1398, Budapest, 62 POB 557, Hungary 
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Licences & Letters of Intent 

The following licence* end letter* of intent have been issued to electronics firm* under the Industries (Development and Regulation) Act, 1951 
during the months of January and February 1978. 


Name A Address of the applicant 

Date A type 

Article 

Quantity 

and location of the undertaking 

of licence 


per annum 

(D 

(2) 

(3) 

(4) 

LICENCES 

Keltron Counters Ltd, 

13.1.78 

1. Digital programme timers 

5000 nos. 

Keliron House, Trivandrum 695001. 
(Trivandrum-Kerala) 

(NA) 

2. Electronic time movements 

5000 nos. 

Power Systems and Projects Pvt Ltd, 

16.1.78 

1. Precision impedance bridge 

50 nos. 

System House, Palghat 678007. 

(Palghat-Kerala) 

(NU) 

(accuracy better than 0.5%) 

2. High frequency bandwidth oscilloscope 

100 nos. 


(more than 50MHz). 

3. Precision power supply (resolution 

200 nos. 




better than 0.002%) 

4. Selective level meters 

50 nos. 



5. Strip chart recorders and X-Y recorders. 

100 nos. 



6. Digital frequency counters 

100 nos. 



7. Digital multimeters (with auto and 

100 nos. 



remote range selection facility) 

8. Sweep generators to cover upto 

50 nos. 



VHF/UHF microwave ranges 


Tata Engineering A Locomotive Co Ltd, 

31.1.78 

Printed circuit motors up to 2.2 kW ratings 

150 nos. 

‘Bombay House’, 24 Horn! Mody Street, Fort, 
Bombay 400023. 

(Pune-Maharashtra) 

(NA) 



J.V. Electronics Ltd, 

17.1.78 

1. Silvered mica plates. 

From 200 million nos. 

808-9 Meghdoot, 94 Nehru Place, 

(SE) 

sections & components 

to 350 million nos. 

New Delhi 110024. 



(after expn) 

(Faridabad-Haryana) 


2. Silvered mica capacitors 

15 million nos. 

Dcvidayai Electronics & Wires Ltd, 

18.1.78 

1. Cassette/cartridge drives 

100 nos. 

Gupta Mills Estate, Reay Road, Bombay 400010. 
(Bangalore-Karnataka) 

(NA) 

2. Alphanumeric display terminals 

100 nos. 

Universal Electrics Ltd, 

27.2.78 

Protective relays 

23,750 nos. 

9/1 R.N. Mukherjce Road, Calcutta 700001. 

(SE) 


30,000 nos. 

(24-Parganas—W.B.) 



(after expansion) 

LETTERS OF INTENT 

Damodar Ratha, 

5.1.78 

Polyester capacitors, Polystyrence capacitors, 

20 million nos. 

3-A Bel Air, 9- Pali Hills. Bombay 400050. 
(SEEPZ, Bombay-Maharashtra) 

(NU) 

Metallised Dim capacitors. Inductors 

300 nos. 

Siemens India Ltd, 

17.1.78 

Electronic measurand converters for 

134-A Dr A.B. Road, Bombay 400018. 
(Maharashtra) 

(NA) 

temperature, speed, current, voltage,' 
reactance, frequency, power factor, active A 
reactive power, pressure, differential 
pressure, flow, level etc. 



C.V. Ram, Alagappa Cheettiar, 

17.1^8 

TV receivers 

100,000 pcs. 

91 State Housing Board Scheme, 

Kotturpuram, Madras 600085. 

(Tamil Nadu) 

(NU) 



Orbkron Electronics, 

18.2.78 

1. Diodes (1 amp A above upto and 

200,000 nos. 

7 Parvati Indl Estate, New Sun Mill Compound, 

(NA) 

including 30 amps) 

500,000 nos. 

Lower Parel • Bombay 400013. 


2. Triacs/Diacs 

(Nasik-Maharashtra) 


3. Power transistors 

200,000 nos. 


4. SCR’s (Less than 30 amps) 

200,000 nos. 
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CHANGES & CANCELLATIONS 

(This information pertains to particular licences only) 

Licences/Registration Certificates Revoked during'January & February 1978 

Name of the undertaking Items of manufacture Date of the licence A location 


lscomed Industries Pvt Ltd, Bombay 

Electromedical & surgical equipments & appliances 

27.6.75 


(Revoked) 

(Maharashtra) 

Indian Electronics, Bombay 

Electronic components etc 

24.3.61 


(Revoked) 

(Oujarat) 

Apar Pvt Ltd, New Delhi 

Radio receivers 

22.8.68 


(Revoked) 

(Gujarat) 

Kundan Sons (India) Pvt Ltd, New Delhi 

Electro-medical equipments 

3.4.73 


(Revoked) 

(Haryana) 

Letters of Intent Revoked, Cancelled & Lapsed during January & 

February 1978 

Name of the undertaking A location 

Items of manufacture 

Date of LI A location 

Dass Hitachi Ltd, New Delhi 

Electronic components 

22.8.69 


(Lapsed) 

(U.P.) 

Philips India Ltd, Bombay 

Voltage level indicators 

19.5.76 


(Cancelled) 

(Maharashtra) 

Andhra Pradesh Industrial Development Corporation, 

Printed circuit boards 

6/9.8.74 

Hyderabad 

(Lapsed) 

(A.P.) 

Anand Mohan Agarwula, Nagpur 

Data entry systems and cassettes/cartridges drive 

26.3.76 


(Revoked) 

(Maharashtra) 

Punjab State Electronics Development and 

Quartz blanks and quartz crystal units 

29.1.77 

Production Corpn Ltd, Chandigarh (Punjab) 

(cancelled) 

(Punjab) 

Debikay Electronics. Thana 

DC motors up to 200 kW 

14.10 74 

(West Bengal) 

(Lapsed) 

(W. Bengal) 

Bhadkal Electronics (P) Ltd, New Delhi 

Electronics speed control 

7.7.75 

(Haryana) 

(Revoked) 

(Haryana) 


tesss 

win®*: 


SPIN 
RIVETING 
MACHINES 


> ELECTRICAL k ELECTRONICS 

• LIGHT ENGINEERING 

• EYELETTING 

• ELECTROMECHANICAL 
COMPONENT INDUSTRY 
• HINGES 

• CASTOR WHEELS 

• CHAIN INDUSTRY 

• HANO TOOL INDUSTRY 

• LOCK INOUSTRY 

• CLUTCH fc IRAKI 
INOUSTRY 

[ ANY OTHER PRECESSION 
RIVETING OPERATION 


Sole Selling Agent 

M/S. BMG ENTERPRISES 

A 128. GHATKOPAR INDUSTRIAL ESTATE. 
L. B. SHASTRI MARG. GHATKOPAR (W). 
BOMBAY-400 088. 
Manufactured by.' 

AMBARNATH TOOL COMPANY 



ADVICE ON 

Trade Marks 
Patents 
Designs And 
Copyrights 

Trada Marks, Patents, Designs & 
Copyright throughout the world. 

including 

Foreign registration 

CONTACT personally 
(between 3 & 6 p.m ) or 
write to TEL: 272158 


INTfRNATIONAl TRAD! MARK\ HURfA 




PHILIPS 
SPARE PARTS 


" f 

%U VWJHQr 

wake*butts! 

Sold at most 
compatitiva prices. 

Authorised Philip* Dealer: 

RAJPAL ELECTRONICS 

. 406. Lsjpat Rai Market, 

fc Delhi-110006, 
a Phone 275673 


PHILIPS 

L-MS INDIA DMMTtP 


Service 
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SPECIAL SECTION FOP SMALL-SIZE ADVERTISEMENTS 
DETAILS ON REQUEST. 


CHAWLA 
Presents 
quality products 

ROWLAND 

Coil winding machines 
Dial lamp holders 
Battery clips 25/50amp. 
Shielded & Earthing wires 
Solder wires 

KDC 

Transformer bobbins 
Transformer mounting brackets 
Transformer laminations 
TV Formers 

O/E/N Relays 
EPSILON W.W. Pot. meters 
SEONICS Mini toggle switches 
KELTRON Counter meters 

MCE 

Toggle switches: 

2 amp. to 10 amp. 

ELECTROM 

Gang PVC - 2J 
Tone & Volume Controls 
Dual tandum for stereo 


Plugs & Sockets, Binding 
terminals 

Fuse holders, Crocodile clips, 
U clips, Earthing tags, 
Screw strips, 

Group boards, Indicating 
lamps & various other 
electromechanical components 

Chawla Trading Co 

(electronic components 
marketing house) 

1651 Radio Market, Bhagirath 
Palace, Delhi 110006 
Ph: 276561 Gm: ROWLAND 


RESISTORS 



OUR RAtNlSE OF PRODUCTS 
. CARBON FILM RESISTORS 
. VITREOUS WIRE WOUND 

• NON INDUCTIVE 

■ HIGH VOLTAGE AND 

• SPECIAL PURPOUSE 
RESISTORS. 


MANUFACTURED ST i 
THAKOR INDUSTRIES CO. 
A-132, GHATKOPAR 
INDUSTRIAL CSTATS, 
BOMBAY-** eti INDIA. 


For your requirements of:— 

(1) Printed Circuit Boards (Bakelfte & 
Glass Epoxy — Single & double 
sided) 

(2) Self-adhesive Stickers on PVC. 
paper, foil etc 

(3) Metal Labels 

At most competitive rates 
Contact (office address): 

R.S. ELECTRONICS 

9/6686, Street No 8. 

Dev Nagar, New Delhi 110005. 
(Phone: 569354) 




Micro 


PRODUCTS 


OFFER A WIDF RANGE IN TRANSFORMERS 
& ELECTRICAL EQUIPMENTS AS: 

• SERVO CONTROL STABILIZER 

• RATTERY CHARGER * 

• FLOAT CHARGER 6 

• SCR CONTROLED BATTERY CHARGER 

• HIGH VOLTAGE TESTING SJTS 

• AC TO DC RECTIFIERS 

• MAGNETIC SATURATED CORE TYPE 

STABILIZER 

• ALL TRANSFORMERS IN SINGLE ft 

THREE PHASE 

• HEAVY’DUTY BATTERY ELEMENAT0RS 


Manuk ac ^ uri f, 

ELECTRO MAGNET DEVICES 

W Z. 556, N ARAINA. 

NEW DELHI 110028 





SoW-SWto 

aa? 



By placing order for 
Rs. 500/- only from vast range 
of Electronic Components, 
instruments. Equipments 
WRITE FOR LA TEST PRICELIST 


15. NEW QUEEN’S ROAD. OPERA HOUSE 
BOMBAY-400 004 

PHONES 360747. 382068• CABLE DOMIRA" 
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For 

TRANSFORMERS 

Contact: 

CHANDRESH ENGINEERS 

2nd Floor, Universal Foundry Compd., 
Mogra Village Road. Mogra, Andheri 
(East), Bombay 400069. 


ALWAYS 

A 

DEPENDABLE 

SOURCE 

OF 

ELECTRONICS 

COMPONENTS 


CONTACT US FOR: 

• PNC Wires & Cables 

• Co-axial Cables 

• Resistors & Capacitors 

• Potentiometers 

• Toggle Switches 

• 1C Sockets, Test chips 

• Fuses & Fuse Holders 

• Terminals, Sockets, Plugs 

• Reed Relays 

• Electromechanical Relays 

• Transformer Bobbins 

• Clamps, Tag Boards etc. 


1C 

HINDUSTAN 

ELEKTHOTEKNIKS 

1696 Bhagirath Palace 
Delhi 110006 



We thank our technocrat patrons 

for the recognition of our ‘TME’ brand wound components. 
Known for quality at low cost 


Tran«torm*n 

Audio 

Powor 

Raid 

Recording 

tte 


Colli 

MVWSW 

Otc 

RF 

Othari 


r AMIFM 

,F 

Trinslormirs 



Bimg u»d in tranilator radios, tapa racordars, TV sals, calculators and olhar consumar slsctromcs and 

profasalonal equipments 

TEEN MURTI Ottlct; 12, Yusaf Sarai, New Delhi 110016 Phone 6620^3 

Research A Dtvtlopmint 12, Yusaf Serai, New Delhi 110016 


Factory B-203, Okhla Industrial Araa, Phasa-I, Naw Dalhi 110020 


PCBsPCBsPCBs 

made to your specifications. 
We offer 

you quality at the right price. 
Our customers agree. 

Why not give us a try? 

TRILABS 

Mayyanad P.O. 

Quilon, Kerala 
PIN 691303 


POLYESTER & PAPER 



CAPACITORS 


Capacitors, mouldad A Aluminium 
Tubas 001 to 1 MFD 160 V. DC. to 
2000 V. DC. 

1 Mfd to 8 Mfd 2S0 V. AC. to 600 V. AC. 

For Radio, T V. Car Radio, Fans 
AC. Motors auto horns etc. etc 

MANUFACTURED BY: 

INDIA RADIO & CONDENSOR 
MFG CO. Preet Nagar, 
Jullunder-144004 
DISTRIBUTORS 
FIXWELL ENGG. CO. 

12, Bell Lane, Fort, 

BOMBAY-23 TEL: 315430 
SINGH TRADING CO. 

9, Blacken s Toad, 

MADRAS 600-022 
M/S ANEJA RADIOS 
395/E, Lammgton Road, 

BOMBAY 400-004 
and Bhagirath Palace 
DELHI-110-006 
M/S GENERAL RADIO CO 
6, Madan Street, 

CALCUTTA 700-013 
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EMERGENCY 
TUBE LIGHT 
BRIGHTENS 
YOUR BUSINESS 

"" CENTRAL ELECTRICAL 
TESTING LABORATORY 

mmbaai tineas B 
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r agencies 
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Advertisers’ Index. 


Advance Electronics 36 

Allied Electronics Mfg Co 42,55 

Anand Electronics 10 

Atlas Radio & Electronic Industry 19 

Bharat Electronics 30 

Bhurji Supertek 10 

Bombay Burmah Trading Corpn 29 

Cells India * 52 

Central Electronics I Cover 

Chawla Slaes Corpn 17 

Chitra Agencies 24 

Clnasales Corpn 56 

Cisons Electronics 4 

Continental Device India 3, 5, 7 
Etorg, USSR IV Cover 

Harman Elec. & Mach. Industries 42 

The Kadevi Engg. Co ' 52 

Philips India III Cover 

Precision Instruments & Electronics 25 

Punjab Semiconductor Devices 8,9 

Salico Electronics 50 

Sarbhai M. Chemicals 12 

Solid State Electronics Co 6 

Starch & Allied Industires 38 

Sujata Sales A Exports 14 

Sundarm Electronics 28 

Television Service Centre 32 

Thycon India 42 

Transolar Components 52 

Tumus Electric Corpn 25 

Vasavi Electronics 26 

Videoton, Hungary 12,62 

Yamuna Digital Electronics II Cover 
Zenith Electronics 37 


66 


ELECTRONICS FOR YOU 




Presenting the unique § 
high-accuracy, lour radiation 



The new Philips 12-Frequency Service 
Oscillator is the first of its kind in India. 
It has been exclusively designed to 
obtain professional accuracy in your 
workshop at the price of an economical 
service oscillator. Capable of performing 
similar to any laboratory-class signal 
generator it guarantees: 

Quick, easy operation 
The definite calibration of this instru¬ 
ment enables easier and faster operation 
besides eliminating human errors during 
setting and reading. 

High accuracy, minimum radiation 
Since 12 frequently used spot frequen¬ 
cies are incorporated in this instrument, 
the output can be easily obtained with 
minimum errors. Comparative gain and 
sensitivity measurements in broadcast 
receivers are possible with this instru¬ 
ment. 

Economy 

It can give a performance similar to 
a professional signal generator, yet it is 
priced just as much as conventional 
service instruments. 

Ideal for: 

a) Comparative receiver measurements 
such as stage gains. 

b) Alignment of RF & IF stages.. 

c) Fault-finding by signal analysis 
method. 


from Philips 


Technical Data 

Frequencies: KHz _ 

452 T3“ 

455 3.15 

560 4 


MHz 


TT71 

15 

21.5 


Output (RF): 

35 mV RMS max. modulated at 30% 
with 400 Hz (on every frequency); can 
be attenuated in steps of 10 and con¬ 
tinuously. 

Modulation Frequency: 

400 Hz 


Supply Voltage: 
240V 50 Hz AC. 


Central Servica 
39/43. Sardar Balwan* 
Singh Dhodi Marg 
Bombay 400 010 

Philips India Limited 


Dimensions: 
Length 223 mm. 
Breadth 115 mm. 
Height 1 50 mm. 
Weight 

2.2 kg. (Approx.) 

Price 
Rs. 750/- 


PHILIPS 


CASPR.49l-a3)R 
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Registered with Registrar of Newspapers 
for India under R.N. No. 17587/69 


Licenced to Post without prepayment under licence No. U (S)-17 

Regd. No. 0 (S)-094 


New high rate performance 
Third Generation Computer System 
from the U.S.S.R. 
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Detectors 
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Antipilferage 
• p Detector 
If for Factories 
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Industrial*Metal 
Detector for 
Conveyor Belts i 
in Iron Ore, Cement, Rubber,/ 
Lime Plants etc. / 
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Antihijacking 
Metal Detector 


Already in use 

ST at over 100 

Metal Detector i establishments 

^ for Food and *// 0Ver the I 
—j Pharmaceutical J 

J products coi/nfry/ 


r One piece 
Handheld Metal I 
Detector and * 
Two piece 
Handheld / 
Portable Ky 

Metal Detector 


Developed by SIVA RESEARCH LABORATORY 

Recognised by The Department of Science and Technology 

SIVANANDA ELECTRONICS 

Deepak Mahal, Lam Road, Devlali-422 401. 

Tele: Office & Resi.: 7423 • Factory: 7504 • Telex: SIVA 0752-202 • Gram: SIVA 
Branch Offices 

BANGALORE: c/o Hotel Rama, 40/2. Lavelle Road, Bangalore 560 001 
DELHI: E-164, East of Kailash, New Delhi 110048 

BOMBAY: E-6, Beach House Apartment, Juhu, Bombay 400 054 Continental. 

■ DEHRA DUN .20 Hardwar Road (Debra Dun) , 



Wien your company's wEU-briNq 

(fepENds so MUCH 

on wkAT They deckfe, 


Up the organisation, for men to do a 
real good tobof decision-making, feed 
them with the information they need 
most, before deciding on the plan of 
action that is best for the organisation. 

Give them the advantage of Robotron 
A powerful electronic ally they'll be 
glad to have it by their side. 


So get your organisation's big brains 
moving as never before. 

Introduce Robotron. For nothing keeps 
them data-feeding like Robotron, and. 
earns its keep as well. 


For Robotron can process, store and 
retrieve vital information inputs, com¬ 
bine permutate data in milliseconds. 
Only an electronic computer like 
Robotron specially suited for India can 
provide such speed and accuracy 



Electronics Trad* and 
Technology Development 
Corporation Limited 
(A Government nl India 
Undertaking) 1S/48 Malcha Marg 
New Delhi 110 021 
Branch Others Bombay • 
Hyderabad • Bangalore • 


robotr 

Robotron Export-Import 
Volkseiqener AuBenhandelsbntrieb ot 
The German Democratic Republic 

GDR-108 Berlin, 

F n<‘drrthstraBe 61 


qivE tIiem ite AdvANTAqe of 


rob o t r on 1040 
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DO-35 

Smaller in Size 

Bigger in Capacity 

the latest diode developed by CDILs research team 


CDIL's R & D Group 
has done it again ! 

The leaders in semi¬ 
conductor technology 
have developed the 
sub-miniature package 
DO-35, the smallest 
diode in India. A 
quarter of the size of 
an ordinary diode— 
with a greater power 
dissipation. 

m Substantial space 
saving 

^Increased Power 
Dissipation due to 
unique double stud 
construction. 

^ High Reliability— 
Glass encapsulated 
hermetic package 


500 m W 
output 


400 mW 
output 


able to withstand the 
most stringent 
environmental 
conditions 
m General Purpose, 
Hi-Voltage, 
Computer & Zener 
diodes available in 
Hi-Rel & Standard 
. version 


Creativity in electronics 



Continental Device 
India Limited 


C-120,Naraina Industrial 
Area, New Delhi-110028. 
Phone : 392651 (4 lines) 
Telex : 031-2770 
Gram : PREET New Delhi 


For other futuristic research products—look to 
CDIL’s Research Centre, Chandigarh. 
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DIGITAL SYSTEM DESIGNERS 
MODEL DSD-3 & DSD-4 
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The AEC DIGITAL SYSTEM DESIGNER, Model DSD-3 Is a 
very versatile and completely self - contained laboratory de¬ 
monstrator and a digital system development Instrument to 
enable the user to conduct simple and advanced experi¬ 
ments in combinational and sequential logic circuits, using 
third and fourth generation digital integrated circuits, for 
training and simulating industrial designs, in a solderless way. 

Tha circuit design laboratory is intended for quick, neat and 
efficient breadboarding of digital logic gates in order to de¬ 
sign, build and test complex digital systems before construct¬ 
ing prototypes. 

This method considerably cuts down time from the idea 
stage to the final design. 

It uses 24 numbers of 16-pln dual In-line 1C sockets and one 
22-pln edge - connector, for quick and aolderleas Intercon¬ 
nections and disconnections. 

This DIGITAL SYSTEM DESIGNER, with all Its built-in 
facilities, offers a far quicker and simpler method of bread¬ 
boarding digital circuits than would otherwise be possible. 

This can also be used as a DYNAMIC DIGITAL INTEGRATED 


CIRCUIT TESTER, working under actual operating condi¬ 
tions. 

It is a completely self-contained device and has everything 
needed to assemble and test tho logic circuits, with built-in 
input signals and output indicators; such as power supplies, 
clock signals, pulsers, logic status indicating lights, various 
logic switches and digital displays. This method clearly elimi¬ 
nates the combersome method of assembly of a maze of 
component boxes, separate power supplies, pulse 
generators, logic Indicators, 1C base assemblies, logic 
switches etc, strewn all over the work-table which are other¬ 
wise required tq build and test these digital circuits. 

Therefore, this DESIGNER Is a MUST for very advanced 
electronics laboratory engaged In training or development of 
digital circuits. 

Model DSD-4 Is similar to Model DSD-3, except that Model 
DSD-4 has: 

1. 16 Nos. of 16-pin DIP sockets, and 

2. 4 Noa. of 24-pln MSI/DIP sockets. 


For dotolla, contact: 

ALLIED ELECTRONICS MFG. CO. 

337 Thumbu Chatty Strsot, Post Box No. 203, Madras 600001. 

_ Tslophonos: 422209,448904,423368 
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Delta Switches & Relays now 
opertup new possibilities for 
Machinery, Instruments and 
Electronic Equipments. 

PROXIMITY SWITCHES : Non -contact 
switching makes Delta Proximity Switches the Ideal 
alternative to a limit switch on the one hand and Solid- 
State on the other. No mechanical wear and tear, 
error or force. A life of more than 100 million dry 
switching operations. Operations can be head-on, 
slide, rotary motion or shunted. Can be used for 
Proximity Sensing, Counters, Position Indicators. Level 
Alarms. Burglar Alarms, Limit Switching and various 
other applications. 

REED RELAYS : When transistor switches and 
electromagnetic relays are not good enough, the Delta 
Reed Relay is the only alternative. Overcomes the 
leskage, low voltage and the D.C. constraints of the 
transistor, and the lack of speed, size, ease of 
mounting and reliability constraints of electro¬ 
mechanical relays. Available with mercury wetted 
contacts, high power, high current and voltage, in as 
many as 9 poles with optional epoxy potted versions. 
T.T.L. compatible Delta Read Relays find use in fast 


switching and protection circuitry. Ideal for sampling 
and sequential test equipment, paging systems, 
intercommunication and transmission equipments for 
coding,'decoding m the worst of environments. 

SOLID STATE AC RELAYS : Delta Solid State 
Relays are suitable for loads in the range of 5-25 A 
RMS. To protect sophisticated Solid-State devices, 
there is no switch for currents as high as these nor as 
fast snd reliable as Delta Solid'State Relays. 
Engineered to handle heavy inductive and high in-rush 
current loads. Small and convenient mounting in any 
position or environment. The special feature of Zero 
Switching and Opto-Coupling give it the unique 
properties of negligible RFI and the total isolation yet 
high sensitivity to make it suitable for T.T.L. 
compatibility. Most suitable for Date Processing, Motor 
Controls. Logic Interlock Systems, Protection of 
’Valuable Equipments, etc. 

For your requirement of Delta Switches & Relays, 
refer to this advertisement and contact- 

Sales Division: 

Continentgl Device India Limited. 

C-120, Naraina Industrial Area. 

New Delhi-110028 

Phone : 392651 Telex : 031-2770 

Cable : PREET,NEW DELHI 


Make-break, make-break, make-break, make-break 


Now! a breakthrough in 
Switches & Relays 




B DELTA 

Switches & Relays 
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TRULY PROFESSIONAL 
PULSE GENERATOR MODEL-113 



Portable, Fully Solid State. 

Highest Repetition Rate upto 1000MHz. 
2 Simultaneous Outputs. 


Base line Offsets. 
External Triggering. 
External Gating. 


Pulse Repetition Rate 10Hzto100MHzin9ranges.Continuousadjustmentwithineachrange. 

Pulse Delay 30 n. sec to 0.1 sec (with respect to trigger output). Continuous adjust¬ 

ment within.each range. 

Pulse Width : Sn.sectoO.I sec.in9ranges.Continuousadjustmentwithineachrange. 

Duty Cycle 60% upto 10 MHz, 

40% from 10 MHz to 100 MHz. 

Pulse Shape Rise time and fall time: 

Fixed 2.5 n. sec (10% to 90%) at 5V pulse amplitude. 

Preshoot, overshoot, ringing: ±6% at 5V pluse amplitude. 

Output Mode * and - Pulses are simultaneously available on independent channels. 

Pulse Amplitude 5V max into 50 ohms (10V into open circuit). Five-step attenuator with 

vernier reduces the output to 0.1V. 

Baseline Offsets ± 2V across 50 ohms loa\± 

External Triggering : 0 to 100 MHz can be triggered with pulses of either Polarity. 

Sensitivity: ± 2.0 V 

Manual: Push button for single pulse. 

Trigger Output Amplitude; IV (internally terminated with 50 ohms). 

External Gating Logic O'will switch on the output of the Pulse Generator and logic Twill 

switch off the output. 

OTHER PRODUCTS 

• Function Generators from 0 0001 Hz to 5 MHz (including variable phase); • 3Vi/4Vi/5V4 Digit DVM/DMM/DPM; # X-Y Recor¬ 
ders, • A-D & D-A Converters; • Multiplexers; • Various types of Frequency Counters/ ^Timers upto 3.4 GHz; •Curve Tracers; 
• Dual Channel Oscilloscopes upto 100 MHz; • Digital Printer. • Power Supply of Various ratings and etc. 

For further details please contact: 

YAMUNA DIGITAL ELECTRONICS PRIVATE LIMITED 

8.2.629, Road No.1, Banjara Hills. 

HYDERABAD-500034 

GRAMS: DIGITALS: PHONES: 32342 35136 32194 


Pulse Shape 


Output Mode 
Pulse Amplitude 

Baseline Offsets 
External Triggering 


Trigger Output 
External Gating 


ELECTRONICS FOR YOU 







For th« first time in India, Contel 
Modular Products bring you 
reliable, lower cost Modular 
Regulated Power Supplies and 
DC—DC Chopper Amplifiers, 

MODULAR REGULATED ROWER SUPPLIES : 

Throe basic models to cover 5V to t or —30V. At 
present, maximum output power lating available is 15 
Wans. Howevei. if other than standard power supplies 
are required these too can be supplied. Low Power 
Rating Power Supplies are P C. Board mountable and 
Higher Power Rating Powei Supplies are open frame 
chassis mountable. Current limiting or fold back 
protection standard. Crowbar optional for digital 
circuitry. Just connect our Modular Regulated Power 
Supplies to your Systems/Circuilry like any other 
component and you have power regulated to your 
demands ' 


DC TO DC CHOPPER AMPLIFIERS : 

A real boon to Instrument Manufacturers—this DC to DC 
amplifier with a temperature drift as low as 1 0 uv/ C. 
Input range upto 10 mV with a Gam ol 1000 160 db). 
Input impedance available is greater than 100 K Offset 
can be minimised by adjustment. Ideal for Converters. 
Indicating, Recording and Control Instruments using 
various transducers. 

Cash in on our offer—enter the age of Modular Products 
today * 

For your requirement of Contel Modular Products, please 
refer to thrs advei tisement and contact - 

Sales Division: 

Continental Device India Limited, 

C-120, Naraina Industrial Area, 

New Delhi -11002S. 

Phone 392651 Telex 031-2770 
Cable . PREET NEW DELHI 


Cut down production and development costs 

Now! Modular Products for 
Electronic Industry 


CrniTEL 

Modular Products 
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Punjab Semiconductor Devices Limited 

( B-76, Phase VII, Industrial Area, S.A.S. Nagar, Distt. Roopnagar, Pb,) 

PRICE LIST 

♦BULK SUPPLY ★RELIABILITY GUARANTEED 

With effect from 9-2*78 


Sr. 

No: 

Type 

Description 

EX-FACTORY PRICE 

Wholesale Retail 

Rs. P. Rs. P. 

1. 

iN 4001 

Si. 50V, 1A, rectifier 

0.85 

1.05 

2. 

IN 4002 

Si. I00V, 1 A, rectifier 

0.90 

1.15 

3. 

IN 4003 

Si. 200V, 1A, rectifier 

1.00 

1.25 

4. 

IN 4004 

Si. 400V, 1A, rectifier 

1.10 

1.40 

5. 

IN 4005 

Si. 600V, IA, rectifier 

1.30 

1.65 

6. 

IN 4006 

Si 800V, IA, rectifier 

1.50 

I 90 

7. 

IN 4007 

Si. 1000V, I A, rectifier 

1.80 

2.25 

8. 

PBY 127 

800V, IA, Si. mains rectifier for professional use 

3.55 

4.45 

9. 

PBY 126 

450V, 1 A, Si. rectifier for professional use 

3.10 

3.90 

10. 

PBY 125 

100V, IA, Si. rectifier for professional use 

1.50 

1.90 

II. 

PDR 50 

Si. 50V, 200 mA, rectifier 

0.75 

0.95 

12. 

PDR 25 

Si. 25V, 250 mA, rectifier 

0.75 

0.95 

13. 

PDR 300 

Si. 300V, 300 mA, switching rectifier 

3.25 

4.10 

14. 

PDR 301 

Si. I00V, 300 mA, switching rectifiier 

2.30 

2.90 

IS. 

PDR 302 

Si. 100V, 150 mA, 350 nano seconds, switching rectifier 

2.30 

2.90 

16. 

PSD 4148 

Si. 75V, 75 mA, 500 nano seconds switching diode 

1.00 

1.25 

17. 

PBYX 55 

Si. 500V, 1 At 350 nano seconds switching rectifier 

. 5.00 

6 25 

18. 

PBYX 71 

500V, 7A, 450 nano seconds switching rectifier (TO-3) 

11.00 

13.75 

19. 

PFR 103 N&P 

Si. full wave rectifier 3A, 100V in TO-3 outline 

10.00 

12.50 

20. 

PFR 203 N&P 

Si. full wave rectifien 3A. 200V in TO-3 outline 

11.00 

13-75 

21. 

PFR 107 N&P 

Si. full wave rectifier 7A, 100V in TO-3 outline 

13.50 

16.90 

22. 

PFR 207 N&P 

Sil. full wave rectifier 7A, 200V in TO 3 outline 

15.50 

19.40 

23. 

PFR 115 N&P 

Si. full wave rectifier 15A, 100V in TO-3 outline 

16.00 

20.00 

24. 

PFR 215 N&P 

Si. full wave rectifier I5A, 200V in TO-3 outline 

18.00 

22.50 

25 

PFR 130 N&P 

Si. full wave rectifier 30A, 100V in TO-3 outline 

25.00 

31 25 

26 

PFR 230 N&P 

Si. full wave rectifier 30A, 200V in TO-3 outline 

27.00 

33.75 

27. 

2N 3055 

60V (Vceo), I5A, 117W power transistor in To-3 Outline 

14.75 

18.43 

28. 

2N 3055x2 

Matched Pair 

30.00 

37.50 

29. 

2N 6253 

45V (Vceo). 15a, 117W power transistor. 

12.75 

15.95 

30. 

2N 6371 

40V (Vceo), 16A, U7W power transistor 

12.00 

15.00 

31. 

2N 3054 

29W power transistor in TO-66 outline 

9.25 1 

11.55 

32. 

PHR 5007 N&P 

50V, 7A, rectifier in TO-3 outline 

6.00 

7.30 

33. 

PHR 107 N&P 

100V, 7A, rectifier in TO-3 outline 

7.00 

8.75 

34. 

PHR 207 N&P 

200V, 7A, rectifier in TO-3 outline 

7.50 

9.00 

35. 

PHR 115 N&P 

100V, I5A, rectifier in TO-3 outline . 

8.00 

10.00 

36. 

PHR 215 N&P 

200V, J5A, rectifier in TO-3 outline 

8.50 

10 25 

:7. 

PBF 200 

Forward gain controlled transistor for V..H.F. tuners/boostei* 

6.20 

7.75 

38. 

PBF 167 

Forward gain controlled transistor for vedio I.F. (TO-92) 

5.25 

6.60 
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Sr. 
No : 

Type 

EX-FACTORY 

Description Wholesale 

Rs. P. 

PRICE 

Retail 

Rs. P. 

39 

PBF 173 

Video IF transistor for TV (TO-92) 

3.00 

6.25 

40. 

PBF 177 

Video output 100V IVcbo) transistor for TV (To-39) 

6.00 

7.50 

41. 

PBF 178 

Video output 185V (Vcbo) tiaosistor for TV (TO-39) 

7.00 

8.75 

42. 

PBF 179 

Video output 250V (Vcbo) transistor for TV (TO-39) 

8.00 

10.00 

43. 

2N9I8 

UHF amplifier/oscillator transistor (TO-92) 

4.75 

5.95 

44. 

PBF 194/195 

RF/IF transistor (TO-92) 

1.60 

2.00 

45. 

PBF 194/195/BCD 

RF/IF transistor (TO-92) 

1.90 

2.40 

46 

BC 148C 

High gain audio transistor 

1.60 

2.00 

47. 

BC I49C 

Low noise bigh gain audio transistbr 

2 00 

2.50 

48. 

HF Pack 

3 nos or PBF 194/195/BCD 

4.85 

6.10 

49. 

PBZ 6 

6.2V, 250mW, +10% zener diode (TO-92) 

0 95 

1.20 

50. 

PBZ6 A 

6.2V, 250 mW, +5% zener diode (To-92) 

1.45 

1.80 

51. 

PBC 147A 

Si. 50V, 200 mA Audio transistor (TO-92) 

1.15 

1.45 

52. 

PBC I48A 

Si. 30V, 200 mA Audio transistor (TO-92) 

1 15 

1.45 

53. 

. PBC I47B 

Si. 50V, 200 n>A Audio transistor (TO-92) 

1 35 

1.70 

54. 

PBC I48B 

Si. 30V, 200 mA Audio transistor (TO-92) 

1 30 

1.65 

>5. 

HFPack+PBC 

Sepcially selected transistors for radio 

5.65 

7 10 

56. 

I47A/I48A 

HF pack + PBC 

I47B/I48B 

—do— 

5 70 

7 15 

57. 

HF pack-f 2 nos 

of PBC I47A/I48A 

—do— 

6 65 

8.35 

58. 

HF pack+ 

PBC !47A'|48A+ 

-do- 

6.75 

8 45 

59. 

PBC 147B/148B. 

HF pack +2 nos. 

of PBC 147B/I48B 

—do— 

6 85 

8 60 

60. 

IN 752 

5.6V£I0%, 400 mW, axial zener diode 

3.00 

3 75 

61. 

IN 752A 

5.6V+ 5%, 400 mW, axial zecer diode 

3 50 

4.40 

62. 

IN 753 

6 2V+10%, 400 mW, axial zener diode 

3.00 

3.75 

63 

IN 753A 

6.2V+ 5%. 400 roW, axial zener diode 

3 50 

4.40 

64. 

IN 754 

6.8V£i0%, 400 mW, axial zener diode 

3 00 

3.75 

65. 

IN 754A 

6.8V+ 5%, 400 mW, axial zener diode 

3 50 

4 40 

66. 

IN 755 

7.5V+10%, 400 mW. axial zener diode 

3.00 

3 75 

67. 

IN 755A 

7.5V+ 5%, 410 mW, axial zener diode 

3.50 

4 40 

68. 

IN 756 

8.2V+10%, 400 mW, axial zener diode 

1.00 

3.75 

69. 

IN 756A 

8.2V+ 5%, 400 mW, axial zener diode 

3.50 

4.40 

70. 

IN 757 

9.1V+10%, 400 mW, axial zener diode 

3.00 

3.75 

71. 

IN 757A 

9.IV+ 5%, 400 mW, axial zener diode 

3.50 

4.40 

.7Z 

IN 758 

I0V+10%, 400 mW, axial zener diode 

3.00 

3.75 

73. 

IN 758A 

I0V+ 5%, 400 mW, axial zener diode 

3.50 

4.40 

74. 

IN 759 

12V+10%, 400 mW, axial zener diode 

3.00 

3.75 

75. 

1N759A 

12V+ 5%. 400 mW, axial zener diode 

3.50 

4.40 

76. 

PSD SO 

50V, 25 mA diode (TO-92) 

0.60 

0 75 

77. 

PSD 12 

12V, 25 mA diode (TO-92) 

0.55 

0.70 

78. 

PSD 40 

40V, 50 mA, 200 nano sec., fast switching diode (TO-92) 

2 20 

2.65 

79. 

BD 160 

250V (Vcbo), 5A, 700 nano sec. power transister (TO-3) 

25.00 

31.25 

80. 

PBY 184 

1800V, 100mA peak current diode 

500 

6 25 


Local laxet extra. 

For deliveries outside Chandigarh, 4% CST against *C' Form and 1% handling and insurance charges will 
be applicable. 

Wholeagte prices will be applicable for a billing of 300 pieces or more at a time. 
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Four ways to do 

8x8 Multiplication 



< / 

1 

j * 

1 "V 

CV 

rs H - , t|i .. C .-V 1 - 

1 j :-/■ 

C .'V <v 

• \ 

^ / >■> .4^1 

' ' 

DEVICE 

MMI 67558 

TRW MPY-8 

AMD 25S05 
(FD 93S43) 

Tl (MSI) 
74S274/5 

ORGANIZATION 

8X8 

8x8 

2X4 

4X4 

TYPICAL 

SPEED 

100 NS 

130 NS 

75 NS 

75 NS 

POWER 

1W 

1.8 W 

5W 

5.4W 

PACKAGE 

40-PIN 

40-PIN 

24-PIN 

20-PIN 

NUMBER 

OF PACKAGES 

1 

1 

8 

12 

TECHNIQUE 

COMBINATORIAL 

(BOOTH) 

COMBINATORIAL 

COMBINATORIAL 

(BOOTH) 

COMBINATORIAL 

(WALLACE) 

ROUNDING 

YES 

YES 

NO 

NO 

MFG. 

PROCESS 

LS/TTL 

TRIPLE 

DIFFUSION 

s/m 

S/TTL 

SECOND 

SOURCE 

YES 

NO 

YES 

NO 

DATA 

REP. 

SIGNED and 
UNSIGNED 

SIGNED 

ONLY 

SIGNED 

ONLY 

UNSIGNED 

ONLY 

TOTAL 

s 

MIL 

110 

115 

210 

-140 

At 100 UP 
quantity 

COM 

64 

70 

(Pan not included > 

124 

68 


’300 tpm roolmg required 


Europe United States 

Mono 1 tfur Memories GmbH Monolithic Memories Ini. 

8000 Munich 80 1 ^b5 Last Aiques Avenue 

Mauerkircherslr 4 Sunnyvale CA 94086 

West Germany ret (408) 739-3535 

Tel (089) 9826C I 03.03 04 TWX 9I0-339-932U 
Tele* 184 I) 624386 

Ear East 

MMI Japan KK 

Parkside-Tlat Bldg 

4-2-2 Senriagava Shihuya-Ku 

Tokyo 151 Japan 

Tel (3)403-9001 

Tele* (791126304 


(Second sourcing from ITT Semiconductor.) 

^ idMIM aka sanJiA 

rof more mrornNmon, pnot™ or write 

Indian Franchised Agent: 

CHAWLA SALES CORPORATION 

3481. NETAJI SUBHASH MARG, DARYAGANJ. 
NEW DELHI 110002 PHONE: 277388 

Monolithic Memories 
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ANOTHER QUALITY PRODUCT FROM 



TYPES AVAILABLE 


SUPER 

SUPREME 

DELUXE 

STANDARD 

REGULAR 


80 TIN/20 LEAD 
70 TIN/30 LEAD 
60 TIN/40 LEAD 
50 TIN/50 LEAD 
40 TIN/60 LEAD 


COMMERCIAL 30 TIN/70 LEAD 


UNIVERSAL RADIO CO. 

1800, Chandm Chowk. DELHI-110006 
Phone 275883 Grams: UNRACO 
Branches BOMBAY • CALCUTTA • MADRAS 


HIGH QUALITY 

TV COMPONENTS 

EHT Valve Base? for OY 802 
EHT Connectors with Lead 
Solldstate EHT Rectifier Bases 
9-pin and 8-pln Valve Bases - 
Aluminium Caps for EHT Transformer 
Plastic Covers for OY 802 
Grid Caps, and 

Rectifier Fittings for Solldstate 31cm TV 



TELEVISION SERVICE CENTRE (Regd.) 

Saraswati Marg (Below Telegraph Office), 
Karol Bagh, New Delhi-110005. 
Phones : 567552/560076 


MULTICHANNEL 
COMMUNICATIONS 
TAPE RECORDERS 

SHR SERIES 

The Multichannel Communications Tape Recorders developed 
by the BRG Hungary ensures the continuous and reliable re¬ 
cording of informations, reports and Instructions In the follow¬ 
ing fields of application: 


civil and military aviation 
municipal emergency 
centres as police, 
firebrigade and first aid 
headquarters 

railway, ports and harbour 
traffic control centres 
radio and TV broadcasting 
stations 

communications' head¬ 
quarters of Armed Forces 
congresses and Courts of 
Justice 


VIDEOTON - INDUSTRIAL FOREIGN TRADING CORPORATION 

we SudapMI p O B iV 106* Buoaptat VI Siofla u 9 Ptiona 229*21. 229-896 2294*4 Trim 22-4783 Tap* Koeonlw Depart™ant 


HIGH RELIABILITY 
PRECISION TAPE GUIDING 
LOW TAPE SPEED 
OVERALL CONTROL AND 
MONITORING SYSTEM 
TIME INJECTION 
REPRODUCING 
Bulk eraser, remote control 
unit 
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Technology: To Import 
Or Not To Import 


In August 1969, this journal had pub¬ 
lished a special supplement on the 
above - mentioned subject. 

At that time, the question facing the 
electronics industry of this country was 
whether to allow the import of technol¬ 
ogy in regard 10 the manufacture of TV 
sets or not. 

After discussing the pros and cons of 
the problem, this journal had come to 
the conclusion that indigenous know¬ 
how needed to be encouraged and 
that the cost of foreign collaborations, 
rising technical fees, royalty remit¬ 
tances as well as dividend remittances 
were a formidable burden for this 
young industry. 

Today, the same problem has cropped 
up in regard to the computer industry in 
this country. The rigorous application 
of the Foreign Exchange Regulation 
Act (FERA) has resulted in the exit of 
the International Business Machines 
(IBM). The vacuum thus created will 
need to be filled either by indigenous 
companies, both in the public and pri¬ 
vate sectors, or by foreign companies 
which have agreed to abide by the 
FERA. 

Among the indigenous companies, 
Electronics Corporation of India Li¬ 
mited (ECIL) is the one which has 
given a splendid account of its perfor¬ 
mance during the past decade. In the 
field of computers, it has relied all along 
upon indigenous knowhow and has re¬ 
ligiously avoided entering into any col¬ 
laboration with a foreign company. 


International Computers Limited 
(ICL) is a British computer company 
which has been in this country under 
one name or the other even for a longer 
period than the IBM. This company has 
agreed to dilute its equity capital up to 
40 per cent, implying that 60 per cent of 
its equity capital will be in Indian hands. 
Because of its association with the 
British parent company, it has an over¬ 
whelming advantage over its com¬ 
petitors in India, because it can draw 
upon the large fund of technical know¬ 
how which is available in London. 

The progress that the computer in¬ 
dustry in Europe and the USA has 
made during the past decade is pheno¬ 
menal. Massive sums have been in¬ 
vested in order to produce faster, more 
compact and cheaper computers. In the 
wake of the “Man on the Moon" pro¬ 
ject in the USA, a considerable amount 
of technical knowhow has been re¬ 
leased by the American government 
for civilian use. 

The question which stares companies 
such as the ECIL in the face is, whether 
to continue with its policy of relying on 
indigenous knowhow or to search the 
American and European markets for 
technical knowhow which may enable 
them to compete with ICL and similar 
category of companies. 

Let it not be forgotten that the ECIL 
has a proud record of achievement, 
having marketed no less than one 
hundred computers in this country. If it 
wants to compete with other com¬ 


panies, it has no option but to go out 
and buy the latest technology in the 
markets of the world. It will not be wise 
for it to try to discover what has already 
been discovered abroad for two 
reasons. First, it will entail stupendous 
expenditure in terms of money. Sec¬ 
ond, the time lag thdt will result will 
become a hindrance in its onward 
march. 

This journal sincerely believes that 
the ECIL and similar other companies 
should not stand on ceremony in this 
regard. We have all along appreciated 
ECIL’s continued reliance on indigen¬ 
ous knowhow because that posed a 
challenge to our technicians who rose 
to the occasion and, in the process, 
gained tremendous amount of self - re¬ 
liance and confidence. But at this junc¬ 
ture, keeping in view the long - term 
interests of the ECIL and other com¬ 
panies, both in the public and private 
sectors, it is necessary to give competi¬ 
tion to those who can draw upon the 
fund of technical knowhow available 
abroad. 

In short, this is the time ndt to stick to 
old slogans which have lost their mean¬ 
ing in a fast changing world. In 1969, 
the paucity of foreign exchange was a 
big constraint, but it does not exist 
today. The government should be too 
willing to assist those who wish to be 
competitive and efficient, even if it 
costs the country a few millions of dol¬ 
lars. 

In technical warfare, it is the resi¬ 
lient units which can aim at ultimate 
success. Those who stick to old values, 
even in changed environment, may find 
it difficult to fight against the new chal¬ 
lenges. 
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National 

Semiconductor 


Offers 

The widest range of Semiconductor devices of the best quality 
and at most competitive prices. 


At last The 2901A, one upped 


Announcing ;i faster, fully spec’d 2901A 
4 Bit microprocessor slice. ^ 

It’s a unique blend of ECL and Schottky, 
fully pin-compatible, and faster than any other 
2901A in the world. 

Here are the numbers. 



Typical 

Oimmemal 

Military 

Our data 

25“ e 
(5V> 

(T-70“C 

(4.75-5.75V) 

55-+125X 

(45-5.5V) 

A. B Inputs - -■» Y Output 

37ns 

65ns 

80ns 

C' n Y Output 

18 

30 

35 

I) Input - * Y Output 

20 

40 

45 

Clock -■ > Y-Output 

35 

60 

65 ~ 

Minimum Ckx-k Period 

45 

60 

75 

Read Mudify-Wnte Cycle 

45 

60 

"75" 


And if you think those are hot specs, 
wait’ll you see our 2901A-1 coming soon. 

Specs like this really shouldn’t come as a 
big surprise to you. 

After all, we’re the industry leader in 
bipolar technology. And we inve nted Bipolar 
Tri-State”! which is used with the 2901A). 


And another nice thing is all the stuff we 
support the 2901A with. 

First off, a family of 16 products, all fully spec’d. 

Our family: 

IDM2901A 4-Bit Mrapprocessor Slice 
IDM2902 Cany Lmk-Ahead Generator 
IDM2909A Mien sequencer 
•IDM29UA Micmsequencer 
tl)M29702 16 x 4 Bit RAM (open collector) 

IDM29703 16 x 4 Bit RAM (Tri-State) 

1DM29750 32 x 8 Bit PROM (open collector) 

IDM29751 32 x 8 Bit PROM (Tri-State) 

IDM29760 256 x 4 Bit PROM (open collector) 

IDM29761 256 x 4 Bit PROM (In state) 

1 DM29803 16Way Branch Controller 
iDM29811 Next Address Controller 
•IDM29901 Octal Tri-State 
IDM29902 Priority Encoder 
1DM29903 16x4 Edge-Triggered Register (Tri-State) 

*1DM29908 Quad Gated Flip Flop (flag control) 

‘Available soon. 

Also, we supply a complete line of low- 
power Schottkv MSI, MOS static and dynamic 
RAM’s, as well as all the other parts you need to 
build a complete, high-performance processor. 

So if you need to know who to go to for 
everything you need, now you know. 


The only company which can offer all these items from the U.S.A. as well as the 
UK. The best opportunity to utilize your U.K. Licence. 

Contact: 


Sujata Sales & Exports Ltd 

1. 112 Bajaj Bhavan, Nariman Point, Bombay 400021. 

2. 204 Kaisons House, 04 Nehru Place, New Delhi 110024. 

3. 551,10/C Cross Road, II Stage, West of Chord Road, Rajaji Nagar, Bangalore 560010. 

4. 2/C Camac Street, Jamair Compound, Calcutta 700016. 

5. 14 Batu Rajendra Prasad Road, West Mambalam, Madras 600033. 

6. H.No. 12-11-1349A Boudhnagar, Secundrabad 500361. 
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In India... 


Electronics Industry’s 
Production Exceeds Rs 5000 
million 

In our issue for the month of January 
1978 we had indicated in the editorial 
entitled “1977: Leap Forward in 
Electronics Industry” that the output 
of the electronics industry in this 
country was estimated to have crossed 
the Rs 5000 million mark in 1977. The 
annual report of the Department of 
Electronics for 1977-78, released 
recently to the press, has confirmed the 
estimate made by this journal. The 
report has stated that the total 
production of electronic items in this 
country increased from Rs 4100 
million in 1976 to Rs 5085 million in 
1977. This meant a rise of 24 per cent in 
financial terms on the basis of current 
prices. In this way, the electronics 
industry had exceeded the targets for 
production laid down for 1976 and 
1977 in the perspective report 
prepared by the Electronics 
Commission. 

In the sphere of exports, the industry 
recorded a ris** of 36 per cent in 1977 
over 1976. The total value of exports 
was of the order of Rs 368.7 million. 
The role of consumer electronics in 
exports is steadily declining while that 
of others, especially defence and 
aerospace, followed by components, 
computer software etc, has been on the 
increase. Santacruz Electronics Export 
Processing Zone scaled a new height in 
exports at Rs 41.1 million. 

In the field of computers, the exit of 
IBM and the willingness of 


International Computers Limited 
(ICL) to dilute its equity capital has 
introduced a new element in this fast 
changing scene. Tata Burroughs is a 
fifty-fifty joint venture which is 
expected largely to export its products. 
Only a small part of its output will he 
available for the Indian market on the 
authority of the Department of 
Electronics. 

TV Production in 1977 
Increased by 70% 

The production of TV receivers in 1977 
increased to 238,833 sets from 143,777 
set in 1976, according to the annual 
report of the Department of Elec¬ 
tronics. 

The spurt in production is believed to 
be partly due to introduction of 
economy models (enjoying conces¬ 
sional excise) and due to commission¬ 
ing of new TV centres at Jaipur, Mus- 
sorie, Gulbarga and Hyderabad. 

Though the production of TV sets in 
physical terms increased by 70 per cent, 
the increase in monetary terms was 
only 50 per cent, since the average ex - 
factory value of TV sets decreased 
further during 1977. Production in the 
small - scale sector constituted 75 per 
cent of the total production during the 
year. 


Import Policy: Confusion 
Worse Confounded 

The import policy for the current year, 
details of which will he found elsewhere 
in this issue, has baffled the exporters of 
electronics goods. 

While the daily newspapers have 
praised the new policy sky-high for its 
liberalisation as well as rationalisation, 
the exporters of electronics products 
have failed to find simple answers to 
some of the questions such as: 

(i) Will the duty drawback be made 
available to exporters, as hitherto? 

(ii) What is the present status of 
cash aid for exports of electronics 
products? 

(iii) And what about the 
replenishment licences? 

The first result of the absence of 
clarity on these questions is the 
stoppage of exports’ and the hesitation 
of exporters to send quotations to 
prospective importers in other 
countries. 

Surely, it is for the commerce 
minister, Mr Mohan Dharia, to ask the 
bureaucrats in the ministry to throw 
light at once on questions raised by the 
electronics industry. 

Electronics System Design Kit 

The electronics system design kit 
developed by the Centre for 
Electronics Design Technology, 
Bangalore, is an excellent tool for 
engineers and students involved in the 
design and development of electronic 
circuits and equipment. Any circuit or 
system can be easily and quickly set up 
without soldering. Indigenous 1 mm 
patchcords and sockets are used for fast 
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and reliable interconnections. 

The kit essentially consists of a main 
unit and a design board. The main unit 
contains a 5V/2A and a + 12V/0.3A 
power supply (all short-circuit 
protected), a clock generator running 
at lHz/lkHz/lMHz, a 3-digit display 
(7-segment), 8 TTL logic level switches 
and a bounce-free reset button. The 
design board is plugged in via a 44-pin 
connector to the main unit and is 
basically a PCB fitted with DIP-16,. 
TO-5 (12-pin) and transistor sockets. 

The kit also contains presets, trim 
capacitors and solder terminals for 
resistors and other components. The 
outputs from the main unit are 
available on sockets on the design 
board along with the inputs for the 
display. For more complex circuits, e .g. 
with more than 12 ICs of DIP-type, 
additional design boards can be 
plugged on to the main unit from the 
right side. 

The kit is available for commercial 
exploitation. 

Ram Vepa Appointed 
New DC (SSI) 

Dr Ram K. Vepa, deputy chairman and 
managing director, Andhra Pradesh 
Industrial Development Corporation, 
Hyderabad, has been appointed as the 
development commissioner. Small 
Scale Industries of India. He is thus 
back in New Delhi where he was 
formerly technical director (licensing) 
in the Department of Electronics. 

Department of Space Report 

The annual report of the Department 
of Space for 1977-78 released recently 
showed that the following five main 
programmes have progressed in the 
area of space application: 

1. Satellite Telecommunications 
Experiments Project (STEP) 

2. Ariane Passenger Payload 
Experiment (APPLE) 

3 Satellite for Earth Observations 
(SEO) 

4. Indian National Satellite (INSAT) 
programme 

5. Development Work in Remote 
16 


Sensing. 

During the year under report, 
government approved the INSAT 
system. This system would be 
established through procurement from 
abroad two satellites, to be launched 
into a geo-synchronous orbit in early 
1981. If the importance of a project is 
measured by the amount of 
expenditure incurred in 1977-78, then 
the following table will be found 
instructive: 



Protect 

Expenditure 

In 

1977-78 
(Rs million) 

(a) 

Vikram Sarabhai Space 



Centre. 1 rivandrum 



(VSSC) 

181.7 

(b) 

Shar Centre. Sriharikota 



(SHAR) 

109.9 

(c) 

1SRO Satellite Centre 



(ISAC), Bangalore 

69.0 

(d) 

Space Application 



Centre, Ahmedabad 

39.5 

(e) 

Physical Research 
Laboratory (PRL) 



Ahmedabad 

13.7 

(0 

Central Management 

24.8 


The report states that confidence in a 
successful launch of the Satellite 
Launch Vehicle (SLV) by mid-1979 
has increased following the successful 
flight in October last year of ISRO’s 
first guided rocket that followed a 
pre-programmed flight path. 

EEC and Indian Computer 
Software 

A 22-member delegation from the 
European Economic Community 
(EEC) was in this country in the first 
week of April for consultations with the 
Department of Electronics and the 
computer consultancy services for 
increased utilisation and export of 
computer software to EEC countries. 

The leader of the delegation was Mr 
S. Bir—director-general for industrial 
development of the Commission of 
European Communities. The 
delegation also included 
representatives of leading computer 
manufacturers in six countries. 

Beside discussing with Prof. M.G.K. 
Menon. tHe delegation visited software 


consultancy houses to assess their 
capabilities in preparing programmes. 

It is well-known now that India has 
abundant capacity of trained 
manpower which can be used profitably 
for supplying software for indigenous 
use as well as for exports. It has been 
estimated that no less than 60 software 
groups are operating in different parts 
of the country. They can be made to 
play an increased role in the export of 
computer software. 

ELCINA’s Views on the 
Budget 

Mr H.M. Patel's budget proposals for 
1978-79 have angered many people, 
including trade and industry associa¬ 
tions, though for a wide variety of 
reasons. Some of them are annoyed be¬ 
cause of the enhancement in tax bur¬ 
dens. There are others who are un¬ 
happy because they have not been 
given the relief which they had been 
anticipating. ELCINA belongs to the 
latter category. 

ELCINA has been demanding for 
some time past increased rates of de¬ 
preciation for the machinery used in 
the manufacture of electronic compo¬ 
nents. In support of its contention, it 
cites an authoratative report—a report 
prepared by the IP AG of the Elec¬ 
tronics Commission which was released 
in August last year and which had sug¬ 
gested the raising of depreciation rates 
ranging between 20 per cent and 40 per 
cent depending on the process of man¬ 
ufacture. Obviously, the noises made 
by ELCINA and Electronics Commis¬ 
sion are too feeble. They need a louder 
drum whose beat may reach the cor¬ 
ridors of the ministry of finance. Or is it 
that in the government of India’s right 
hand hardly knows what the left hand is 
doing? 

Again, ELCINA was given to under¬ 
stand that the electronics components 
industry could look forward to relief on 
import duties on raw materials. It had 
to face disappointment on this score as 
well. While the import duty on capital 
equipment for leather and garments 
industries has been reduced to 25 per 
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cent, ELCINA has drawn a blank in 
this regard. In Biblical language, the 
finance minister has rewarded the 
favourite sons because of their good 
performance on the export tront. 
Perhaps the electronics industry will 
have to show as good results in exports 
as the leather and garments industries 
have demonstrated in order to earn a 
favourable treatment in this regard. 
ELCINA is right when it states that the 
present heavy import duties make it 
impossible to compete in the world 
markets. It says that the industry is 
already running a “hurdles race” hur¬ 
dles imposed by the government. To 
ask the industry to cross them in order 
to earn the much wanted relief is like 
saying: "To them shall be given who 
have enough and need not. But those 
who need, shall not get." 

I.K. Gupta Retires 
From ITI 

Mr I.K. Gupta, chairman and manag¬ 
ing director of Indian Telephone Indus¬ 
tries (ITI) Limited has retired after 
serving the P&T department for nearly 
three decades. He was in the ITI since 
last six years. In his place, Mr Thomas 
Kora is looking after the ITI as acting 
managing director. 


And Abroad... 


"Japanese Spies" in 
Silicon Valley 

The Japanese have made it their 
national goal to leapfrog the United 
States in semiconductor technology 
and thus gain dominance of the world’s 
computer and electronics markets. This 
view has been expressed by Mr Gene 
Bylinsky in an article published in 
Fortune dated February 27, 1978. 
(Fortune is a fortnightly published in 


the USA by the Time-Life publisher). 
The title of the article is. The Japanese 
Spies in Silicon Valley. 

. And to attain their objective, the 
Japanese will not stop to stoop; they 
will do anything; they will lie, steal, and 
cheat. Mr Robert N. Noyce, chairman 
of Intel Corp., a pioneer firm in the 
semiconductors industry, is reported to 
have told Mr Bylinsky that the 
Japanese “are out to slit our throats and 
we'd better recognise that and do 
something about it.” 

The American executives feel that so 
far the Japanese have basically been 
skilled copiers and manufacturers, no 
innovators. But that may change soon. 
And a Japanese company has already 
promised to be first with a 
production quality 64k memory chip, 
the next step in memory complexity. 

An interesting revelation made in 
the article is about the secrecy of 
technical knowhow maintained by the 
Japanese companies. When an 
Amercian industrialist wanted to see a 
Japanese electronics unit, he was told: 
"The operations manager is out today 
and we have a number of matters to 
discuss. Oh, our time is all gone;" and 
all that he could see was a lot of 
conference rooms. Says Mr Bylinsky: 
"We can't live in a world where the 
rules are different for the opposing 
teams in the same game.” 

Electronic Age Touches 
Taxi Meters 

With Canadian-made electronic 
taximeters now on the market, 
taxicabs, too, can enter the electronic 
age. One such product, manufactured 
by Centrodyne Corporation of 
Montreal, Quebec, is the ‘Silent 500’ 
Taximeter. A fully solidstate digital 
instrument, it is designed to replace the 
mechanical or clockwork meters 
currently installed in taxicabs. 

The Silent 500, resembling a mini 
calculator, features computer accuracy 
to yield exact fares. With five digits for 
regular fares and three for extras, the 
unit will, at the user’s option, count in 
either 5 or 10-cent increments. The 


meter switches automatically from 
mileage rates to time rates— 
depending on the speed which can be 
pre-set and is programmable. At the 
push of a button, the operator can also 
go on mileage only rates. 

Prior to the introduction of 
electronic taximeters, rate changes 
required the replacement and 
adjustment of gear wheels and gear 
ratios. Now, with the electronic device, 
one simply swaps out a memory 
component. 

The Silent 500 is also provided with 
an internal standby battery so that, 
should the vehicle's electric system fail, 
the meter will still retain all pertinent 
statistical information! Being fully 
electronic, there are no noisy and 
expensive parts to wear out. Easy to 
instal, the unit is light, compact and 
features rounded corners as an 
additional safety feature. Because of its 
high degree of accuracy, the Silent 500 
ensures the driver receives his exact 
legal fare. There is also an interlock to 
prevent the driver from clearing the 
meter by mistake. 

Centrodyne Corporation introduced 
the Silent 500 Taximeter in October 
1976, and wishes to export to 
international markets. 

International Communication 

About 70 per cent of all 
intercontinental telephone calls are 
already conducted via communication 
satellites, which also relay telex 
messages and radio and TV broadcasts. 
Seven satallites of the generation 
Intelsat IV and IVa now form a path for 
intercontinental communications traffic 
right round the world. Over 140 
ground stations have been installed on 
all continents to beam the messages to 
the satellites and, at the receiving end, 
to pick up the weak radio signals 
transmitted by the satellite from a 
height of 36,000 km. 

The ninth ground station to be built 
by Siemens, W. Germany for the 
Intelsat network is currently being 
installed in the Netherlands. The 
diameter of the antenna reflector is 32 
metres. 
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Two big names 


w 


Texas Instruments 


INCORPORATED 


Zenith Electronics 


Now offer CALCULATOR CHIPS. 


,having performance features with 

incredible multifunctions. 


* TMC 0972 M05/LSI 

8-Digit / Memory / Low Voltage. 

* IMS 0855NC MOS/LSI 

8-Digit / Memory / Low power / Fully Decode. 

* TMS 1044NL MOS/LSI 

8-Digit / Low power Dissipation / Fully Decoded 
Selectable Four-Key-Memory. 

* TMS 1045NL M05/LSI 

8-Digit / Selectable Four-Key-Memory 
Floating & Fixed Decimal Point 

* TMS 1071NL M05/LSI 

8-Digit / Internal Clock / Four-Key-Memory. 

* TMS 1273NL MOS/LSI 

12-Digit / Internal Clock 
Direct Digit / Segment Drive. 

* TMS 1371NL MOS/LSI 

10/12-Digit / Two Memory 
Item Counter / World Timer. 

* TP 311/312 L.C.D. CHIP 

8-Digit / Memory. 

* Digital Clock Chips. 

* Matching LED Displays for above CALCULATOR Chips. 

All these at UNBELIEVABLE Prices. 

.....Please Contact US for your NEEDS, 

Zenith Electronics 

541. Panchratna. Mama Parmanand Marfl 
Bombay 400004 

Phont 384214 • Cable ZfNTRONICS A 
Tala* 011-3152 ZENITH 
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TV CONTROVERSY 

Mr A. S. Sharma’s article on Indian TV 
Industry in the December, 1977 issue 
was interesting, but at best controver¬ 
sial if not positively patisan. He appears 
to have chosen to voice the opinions of 
a few large - scale manufacturers, but 
has not given any weight to the feelings 
of many small - scale manufacturers 
who have contributed significantly to 
the healthy development of the indus¬ 
try. 

Mr Sharma’s statement that “ most of 
the low-priced sets are hybrid, but 
practically all units produce solidstate 
receivers as well” can be disputed. 
Even today a majority of manufactur¬ 
ers produce only hybrid sets. Until 
1975, when.our company started man¬ 
ufacturing a 51cm solidstate receiver, 
the only solidstate receiver produced in 
India was ‘EC TV.’ There were a few 
sporadic attempts to produce solidstate 
receivers earlier, but these were all 
short-lived. 

By 1976 four manufactuters had put 
on the market 30cm and 35cm solid- 
state receivers,but the market for such 
small seti was limited. In 1977 about 
four of five other manufacturers started 
manufacturing 51cm solidstate 
receivers. The total number of 
manufacturers today marketing 
solidstate receivers of all types does not 
exceed seven or eight out of nearly 55 
to 60 active television set 
manufacturers. 

The author’s statement that” Hybrid 
sets use solidstate devices as well as 
vacuum tubes and make the best use of 
the present state of art’' is also mislead¬ 


ing. Hybrid sets were developed at a 
time when high - power and high - vol¬ 
tage transistors were not available, and 
at that time they made the best of a bad 
bargain. But it was clear that hybrid 
sets did not solve the basic problems of 
television. Since valves continued to be 
used in the high - power stages, there 
were hardly any reduction of power 
consumption or heat dissipation as 
compared to all - valve sets. The relia- 
•bility of a set can be significantly im¬ 
proved if the set runs cooler, as a solid - 
state set does, particularly in a hot coun 
try like ours. However, there was no 
scope for such improved reliability in 
the hybrid set. 

The solidstate set has many other ad¬ 
vantages if well designed, such as im¬ 
proved quality and performance due to 
the use of transformerless complimen¬ 
tary or quasi - complimentary sound 
and vertical output stages, the provi¬ 
sion of built - in automatic voltage reg¬ 
ulators, and the possibility of instant 
picture and sound — as introduced in 
‘Eastcrmann’ sets for the first time in 
India. 

As regards availability of compo¬ 
nents, it may be stated that although in 
the beginning the import content of sol¬ 
idstate receivers was higher, practically 
all components are now being made 
indigenously, except the EHT rectifier 
which is a low-cost item. 

The only justification for a hybrid 
receiver at present is its lower cost, 
though all solidstate portable TVs are 
already cheaper than hybrid sets. 

Mr Sharma’s objections to the use of 
ICs cannot also be upheld. If ICs were 
really more expensive than equivalant 
discrete circuits, there could be little 
economic justification in using them. 
The fact is that even if they are im¬ 
ported their cost is lower, if we take 
into account the lower assembly cost. 
Moreover, most of the ICs for TV are 
now being manufactured in India, with 
still further cost reductions. 

Besides, ICs are capable of giving a 
better performance than equivalent 
discrete circuits. For instance, in the 
Siemens type TBA120S sound IC 
which we use. the high gain in the limi¬ 


ter section given better AM rejection 
than in the simple ratio detector. Also, 
the coincidence demodulation used in 
this IC gives less distortion and better 
performance than the ratio detector. 

The Siemens TBA440 IC which we 
use for video IF amplification is pro¬ 
vided with synchronous detection 
which gives a more faithful tonal re¬ 
production and makes it less suscepti¬ 
ble to phase errors due to vestigial side 

- band transmission. The higher gain in 
the AGC section of thi<% IC also makes 
the gated AGC system more perfect. 

The I.T.T. Intermetal! TBA940 IC 
which we use in the sync circuit allows 
more perfect horizontal and vertical 
synchronisation than in the case of dis¬ 
crete circuits. Lastly, as is known, the 
reliability of ICs is much more than that 
of equivalant discrete circuits. 

Mr Sharma has siogled out ECIL for 
reliability of their sets and says "Pro¬ 
duction at ECIL is backed by a compe¬ 
tent design team.” The fact is that our 
design team has been able to produce a 
receiver which is technologically more 
advanced, capable of giving better per¬ 
formance, and also intrinsically more 
reliable as less heat is developed due to 
the use of high - efficiency circuits like 
thyristor voltage regulator, elemina- 
tion of wound components, use of a non 

- germanium circuitry, use of three ICs 
and provision of electronic over - 
voltage and over - current protection. 

Mr Sharma has criticised the policy 
of the Department of Electronics and 
Electronics Commission in reserving 
the TV industry for the small -.scale 
sector, and has pleaded for largescaie 
production and vertical integration 
based on the experience of other coun¬ 
tries. Whatever may be the situation in 
other countries, it must be stated that 
conditions in India are not exactly the 
same, and the authorities in our coun¬ 
try had their own reasons for taking this 
unconventional step. We can only say 
that the small - scale TV industry has 
not let down the government or the 
country. They have fully justified the 
trust the authorities had placed in 
them.'' 

Mr Sharma has waxed eloquent in 
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favour of Bharat Electronics in the field 
of semiconductor devices and of Philips 
in the field of passive components. 
However, at the time we started our 
research on solidstate receivers, BEL 
could not offer us any of the high - 
voltage and high - power silicon devices 
required. So we had to turn to the smal¬ 
ler units like Electronics and Comput¬ 
ers for the video output transistor 
EC48A, CDILfor high - voltage trans¬ 
istor CIL622 and 2N3019, Semicon¬ 
ductors Ltd for the complimentary pair 
SKI00 and SL100 and the thyristor 
SNI04, and to Hind Rectifiers Ltd for 
the high-voltage and high - current 
diodes. We do not think the reliability 
of these devices is inferior to the few 
low - power transistors from BEL we 
are using. 

Similarly, we could not obtain the 
high - voltage paper and mica 
capacitors from Philips and it is only the 
small - scale manufacturers like Elciar. 
kemiand Pikon who came to our rescue 
and thereby, along with the active de¬ 
vice makers mentioned, enabled us to 


achieve the maximum amount of im¬ 
port substitution in solidstate receivers 
in the country. Again, the reliability of 
their components is not inferior to the 
standard components of Philips. 

S. BANERJEE 
Technical Adviser, Eastermann TV, 
Joyti Electronics, Calcutta 

Mr Sharma's rejoinder will be published 
next month 

PLEASE PUBLISH.... 

For the past two years I have read and 
enjoyed EFY. Above all, 1 have wired 
almost all of your circuits to the 
greatest of my delight. I will be happy if 
you will kindly publish the circuit diag¬ 
ram of a standard signal generator 
using semiconductors/ valves. 

SURYA KANTHAN 
New Delhi 

□ I would like you to publish the fol¬ 
lowing: 

1. The complete name and detailed in¬ 
formation about the prominent 
radio, TV and other electronics in¬ 


stitutions in India where one can 
have diploma and degree courses. 

2. An article about the light emision 
diodes, including their construction, 
working and applications. 

3. An audio amplifier circuit along with 
the constructional instructions using 
the ICs like CA3020 and 
CA3020A. 

4. An article about the basic working 
of digital instruments. 

S.K. GUPTA 
Distt Bareilly 

□ I have been reading EFY for the last 
two years and have also built the elec¬ 
tronic pocket calculator described in 
the Nov.‘77 issue. 

Now I would like to make a rape 
recordci. You are requested to publish 
a complete construction project at your 
earliest. 

You are also requested to publish the 
approximate cost of components 
used in the projects. 

A.K. MANWANI 
New Delhi 


EFY’s New Advertisement Rates 


Black A White Ads 

(Effective: October 1978) 

Casual (Single) 6/Year 

12/Year 

Full Page Inside 

Rs 720 

Rs 650 

Rs 600 

Half Page Inside 

Rs 425 

Rs 380 

Rs 350 

Quarter Page Inside 

Rs 250 

Rs 225 

Rs 200 

Opening page (Full) 

Rs 840 

Rs 750 

Rs 700 

Centre-spread 

Rs 1600 

Rs 1450 

Rs 1350 

Multicoloured Ada 

Front-Cover (4-colour) 

Rs 3500 

Rs 3350 

Rs 3250 

Back Cover (4-colour) 

Rs2900 

Rs 2800 

Rs 2700 

Front Cover (2-colour) 

Rs 1750 

Rs 1650 

Rs 1550 

Back Cover (2-colour) 

Rs 1250 

Rs 1175 

Rs 1100 

Inside Front Cover (2-colour) 

Rs 1100 

Rs 1025 

Rs 975 

Inside Back Cover (2-colour) 

Rs 1000 

Rs 925 

Rs 875 


Please note 

1. 10% extra will be charged lore specific position for an ad to be published at an Inside position, subject to Its aval lability. 

2 Full page bleed advertisements will also cost 10% extra. 

3 Rates for gatefolds and other special positions are available on request. 

4. Business stipulations and other details are also available on request. 

Contracts entered Into up to August 1978 and would ba honoured at the existing rates (effective since April 1977), for the 
duration of such contracts, up to a maximum period of 12 months from the first Insertion. 

Write today to: The Advertisement Manager 
Electronics For You 
303 Dohll Chambers, 46 Nehru Place, 

New Delhi 110010. (Phone: 635263) 
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AUTONOMY FOR 
RADIO & TELEVISION 


After 50 years of broadcasting in India, we have 20 million 
radio sets in use in this country. Taking five persons per 
family, we have 100 million radio listeners out of a popula¬ 
tion of over 600 million. This works out to a meagre 16.6 
per cent coverage in half a century. 

According to the latest figures available, there were 3.54 
million low-priced radio sets costing less than Rs 125 each 
and 13.5 million high-priced sets in use till the end of 1976. 
This shows that the price of a radio set cannot be the main 
reason for the slow growth of the radio industry in India. 

The number of radio sets in villages, where 82 per cent of 
the population of this country lives, is rather small. If 
villagers had radio sets, they could have benefited from the 
flood/ cyclone warning broadcasts, amongh other things, 
and the losses from recent cyclone and floods in Orissa, 
Tamil Nadu and Andhra Pradesh could have been kept 
down. Year after year, villagers have to suffer because they 
cannot afford to buy radio sets which can warn them of the 
impending floods and cyclones. 

In 1968, the National Council of Applied Economic 
Research compiled statistics on household incomes, sav¬ 
ings and expenditure in rural and urban areas. According to 
this survey, in the urban areas 51.1 per cent of the house¬ 
holds have monthly incomes in the Rs 1000-1300 range. In 
U.P. the urban population is 14 per cent, i.e. 13.1 million, 
and the corresponding number of households is 2.5 million. 
The number of households in the Rs 1000-1300 income 
group is 1.3 million (51.1 per cent of 2.5 million). The radio 
licence figure of 1.25 million in U.P. (1974) corresponds to 
the number of households. This confirms that there are 
very few radios in villages. 

Prohibition is important. So is family planning. But in 
our view, education is more important than prohibition and 
family planning put together. If a person is educated, he is 
aware of the benefits of prohibition and family planning on 
his own. Self - realisation is much more beneficial than 
compulsion by law or “forced” persuasion. Here we quote 
from the West Bengal memorandum to the Finance Com¬ 
mission. 

“The State Government considers that, in terms of 
priorities, the provision of free and universal school educa¬ 
tion should come ahead of the enforcement of prohibition. 
Besides, the more effective method of enforced prohibition 
is to educate the people and raise their living standards and 
general level of awareness; legislation can only have li¬ 
mited effect by itself.” 

The radio is the cheapest, the quickest and the easiest 
means of education and information as compared to any 
other mass media—the newspaper, the film or the limited 
education facilities available to cope with 70 per cent ilfiter- 


H.K.L. Arora and Sunder T. Vachani 

acy and our population explosion. The phenomenal prog¬ 
ress made by the USSR is largely due to the extensive use of 
radio and TV for education and information. Many other 
countries have similarly profited from the use of radio and 
TV. The Chanda Committee (1966) report had this to say: 

“It is hardly necessary to elaborate the point that prog 
ress in other spheres of national activity, such as, family 
planning, health and hygiene, can be accelerated by the 
skilful use of radio and television. It is in this process of 
education and development that they must play, as else¬ 
where, a decisive role. By their imaginative use we can raise 
our social and economic life to new heights of endeavour 
and achievement.” 

The Verghese panel should have gone more into the 
basic failure of broadcasting in India instead of concentrat¬ 
ing on the excesses of the emergency which have unfortu¬ 
nately led it into the wrong alley. It is a paradox that it was 
Mrs Indira Gandhi who, during her ministership of Infor¬ 
mation and Broadcasting, appointed the Chanda Commit¬ 
tee which suggested an autonomus corporation for All 
India Radio. 

The regional administrative radio conference on LF/MF, 
held in Geneva in 1975, decided the shape of LF/MF 
broadcasting network. It recommended for India 780 MW 
transmitters as against the existing number of about 100. 
Out of 780 transmitters, 280 have already been authorised. 
The authorised power range extends from 1 kW to 2000 
kW. When fully utilised, the radiated power of MW trans¬ 
mitters will go up to 18,000 kW (day and night services) 
and 7000 kW (day time service only) from the present total 
of about 4500 kW only. This would ensure provision of 
four programmes simultaneously to every listener. This 
plan is still valid for 11 more years. At present, only 30 
broadcasting centres in India are able to give more than one 
programme channel, the remaining 54 are only one- 
programme chanel stations. 

For achieving about 90 per cent TV coverage in India, 
about 23 TV channels in the VHF and UHF bands and a 
total of 300 TV transmitters with effective radiated powers 
ranging from 5 kW to 1000 kW and antenna height of 
1,50/175 metres will be required. 

The communication satellite will be a great boon to the 
growth of radio and TV. The total expenditure on thd 
expansion of radio alone, as mentioned above (without 
satellite), would be Rs 7000 million. How can an 
autonomous corporation mobilise such volume of funds? 
If the government provides these funds year after year 
under the rolling plans, it is too much to hope that there will 
be no government control or interference in spite of the 
safeguards provided by the panel. Therefore, the logical 


MAY 1078 


21 



and practical course would be to set up a few corporations 
for radio and TV, as suggested by Vlr Y.A. Fazalbhoy, 
namely: 

1. Transmitting Corporation of India: This may be 
owned by the government or it may be a public corporation 
whose task would be to provide radio and TV transmitters 
and studios, and lease them on yearly contracts to Akash- 
vani and Doordarshan and to independent radio and TV 
broadcasting corporations. This corporation will take over 
the present transmitters and studios of AIR and Doordar¬ 
shan. For expansion, the money will be provided by the 
government of India. The maintenance of transmitters and 
studios will be from the lease money received from Akash- 
vani, Doordarshan and independent broadcasting corpora¬ 
tions. 

2. Akashvani and Doordarshan may remain two sepa¬ 
rate organisations (turned into corporations) and they will 
broadcast/ telecast programmes for social 
welfare—education, information, news and views, prog¬ 
rammes for schools and colleges, farmers and workers etc. 
The external services will be manned by Akashvani for 
which the government will pay. The income of these corpo¬ 
rations will be from excise duties on radios and TVs, import 
duties on radio parts and, if absolutely necessary, from TV 
licences as is the case in the UK where there is a licence fee 
for TV but not for radio sets. It will help the growth of radio 
and TV considerably if the social welfare programmes of 
Akashvani and Doordarshan are paid for by the govern¬ 
ment, in the same manner as it pays for education and 
hospitals. 

.V Two separate independent broadcasing corporations 
for railio and TV will broadcast/ telecast radio and TV 


Mr Sunder T. Vachani, 
managing director of Weston 
Electroniks Ltd, New Delhi is 
president-elect of the All India 
Radio & Electronics Associa¬ 
tion (AREA). 

programmes for entertainment, commerce and industry. 
Their income will be from commercial programmes. They 
will observe the code set for them for broadcasting. 

The formation of these corporations will ensure the au¬ 
tonomy needed bv radio and TV. And the competition 
among Akashvani and Doordarshan and the independent 
broadcasting corporations will ensure better programmes 
to the public. 




It is not realised that the slow growth of radio in India has 
been due to inadequate coverage, unsatisfactory prog¬ 
rammes and the language of the broadcasts. What good is 
autonomy if it does not lead to an improvement in the 
programmes? 

It has been found necessary to split Samachar into a 
number of agencies, why not split AIR and Doordarshan 
too? 

Lastly, the present names of Akashvani and Doordar¬ 
shan should continue. Akash Bharati is more suitable for 
Indian Airlines. □ 


WANTED 

For an Electronic Watch Factory 
in Goa 

Two Electronics Engineers 

for production and R & D. 

Should be Degree/Diploma holders 
in electronics 

with 3/4 years experience in the field. 
And should have knowledge of 
digital technology and microelectronics. 

Apply with full particulars to: 

M/s MORENA ELECTRONICS PVT LTD 

ML Block C, Kundaikar Nagar 
P.O. Box No. 225, Panjim - Goa 
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IMPORT POLICY: 

LITTLE LIBERALISATION 
FOR ELECTRONICS INDUSTRY 


The import policy for the year 1978-79 released recently 
by the ministry of Commerce, government of India, has 
been hailed as a liberal one. But how liberal is it for the 
electronics industry? 

A scrutiny of the three green books concerning the im¬ 
port and export policies does not inspire one who is looking 
for any new, far-reaching concessions for the industry. On 
the contrary, electronics units—especially those making 
components—feel disappointed that their pleas for reduc¬ 
tion of import-duties on crucial raw materials remain un¬ 
heeded. 

Much has been made in the Press about the liberalisation 
of capital goods, imports of 14 categories of industries 
including the one relating to the “manufacture of the pro¬ 
fessional grade electronic components.” The new policy 
stipulates that the applicants for machinery for this group 
of industries will be permitted to call global tenders. The 
Indian suppliers will also be allowed to compete. The final 
decision will be taken by a committee set up in the Depart¬ 
ment of Heavy Industry. Comparison will be made bet¬ 
ween Indian and foreign offers. If an Indian supplier is 
successful in winning a bid, he will be permitted to import 
raw materials, components etc, without any restriction 
from indigenous availability angle. The rate of duty on such 
imports would not exceed the rate of duty leviable on the 
concerned capital goods. 

A special procedure exists under the Department of 
Electronics for clearance of the imports of Computer Sys¬ 
tems with a c.i.f. value of Rs 500,000 or more. This includes 
the determination of thfc essentiality of tenders for securing 
bids (where import is considered necessary), evaluation of 
bids and the selection of the computer systems to be finally 
purchased. Such actual users have necessarily to apply only 
through the Department of Electronics (Computer Direc¬ 
torate), Vigyan Bhavan (Annexe), Maulana Azad Road, 
New Delhi. Actual users (industrial) can do so in the pre¬ 
scribed form and manner given in the Hand Book for 
Import Export Procedures, 1978 - 79. Others may apply in 
the format obtainable from the said directorate and submit 
the application accordingly. 

The Computer Maintenance Corporation (CMC) will be 
the designated procurement agency for spares, tools and 
test equipment in respect of all computer systems main¬ 
tained by them. They will procure spares in bulk up to a 
maximum value of three per cent per annum of the c.i.f. 
value of imported computer systems maintained under 
their own responsibility or in ^respect of similar systems 
maintained by users who may register themselves with 


CMC for procurement of spares (CMC may set up bonded 
warehouses on the basis of understanding with manufac¬ 
turers for such systems). 

All actual users other than those mentioned above may 
obtain spares on the basis of Open General Licence (sub¬ 
ject to the actual user condition) up to a maximum of three 
per cent per annum of the c.i.f. value of the imported 
computer system in use by them. 

In respect of all indigenously manufactured computer 
systems, maintained by the Computer Maintenance Cor¬ 
poration (CMC) or in-house by the users or by the idigen- 
ous manufacturers as a part of their services to the users, 
spares up to a maximum of 1/2 per cent per annum of the 
sale price of the computer system may be imported under 
Open General Licence (subject to the actual user condi¬ 
tion). 

In the case of small-scale units whose value of licences 
for raw materials, components and consumables for the 
period 1976-77 or 1977-78 is Rs 50,000 or less, automatic 
licences may be granted on repeat basis, without reference 
to past consumption, but without any additional increase of 
10 per cent either. These licences will be granted for re¬ 
stricted items appearing in Table A. However, if such units 
claim automatic licences on the basis of consumption, 
though the value of their past licence was Rs 50,000 or 
less, 10 per cent increase will be allowed. 

The value set out against an automatic licence can be 
utilised for importing any of the items listed in Table A, but 
such imports should not exceed 10 per cent of such value, 
and those of any single item should not be more than Rs 
50,000. An item will count as one even if it may be used in 
various sizes .and specifications. It is expected of actual 
users (industrial) that they will utilise the facilities given 
only to import such items as are in conformity with the 
respective provisions of their industrial licences or regula¬ 
tion certificate. 

Actual users (industrial) will also be eligible to get li¬ 
cences calculated at 0.1 per cent of the ex-factory value of 
production during the last three years for the purposes of 
providing warranty coverage/ after sales obligations to 
their customers. 

TABLE A 

Electronic Components, Raw Materials and Some Electronic 
Equipments Included Under the List of Restricted Items 

/. Electronic Components: 

1. Antennae other than those included in the banned list. 

2. Ceramic elements for pick-up cartridges. 
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3. Components pf electronic equipments, converters, rectifiers and 
rectifying apparatus containing thermionic valves, transistors or 
similar semiconductor devices or electronic micro-circuits or 
capacitors other than paper capacitors. 

4 Components for relays, connectors and switches. 

5 Connectors other than those included in the banned list. 

6. Copper Beryllium ingots, sheets, strips, rods, wires and formed 
products. 

7 Diffused wafer chips for semiconductor industries including lCs. 

8. Dry reed switches other than those included in the banned list. 

9. EHT transformers for TV receivers above 36 cm. 

JO. Electrolytic capacitors up to 350 volts. 

11. Etched aluminium foil. 

12 Ferrites (other than hard ferrite magnets for loudspeakers and ferrite 
antenna rods for radio receivers). 

13. Metal film resistors. 

14. Microphone cartridges 

15 Microwave components of all types. 

16 Paper cones for loudspeakers 

17 Printed circuit board. 

18 Relays of all types 

19 Selenium rectifiers/ plates/ stacks. 

20, Switches of all types 

2! Tantalum capacitors. 

22 Tape deck mechanism 

23. Testing and cleaning cassettes 

24. Thyristors/ silicon control rectifiers (convenor grade) below 30 amps 
and above 150 amps up to 500 amps 

25. Wirewound resistors other than those included in the banned list. 
2(> All other connectors, i clays and discrete silicon semiconductor de¬ 
vices including silicon power semiconductor devices, not appearing 
in the banned list. 

, J Raw materials, components aittl consumables, if (a) ofa grade specially 
made for electronics in.lusirs application, lb) marketed as such, and (c) 
required bv an actual user tindustrial) for his manufacturing process: 
y 1 Acetic acid 
'*2 Acetor co-polsmer 

I Acrslic resin based marking paints 

Aluminium foil/strips below l mm thick, close tolerance, 99.0% and 
above purin. 

5 Aluminium wire 99 9 r f and above purity. 
r>. Ammonia 

7 Ammonium alginate 

8 Ammonium chloride 

9. Ammonium pentabornte 

10 Basic bismuth carbonate oxide nitrate. 

II Basoplasi 

12 Rerslium coppcr'brass slips, bronze (alloy of brass and tin) wire, 
silver plated 

13. Bentontite 

14. Benzilidme acetone. 

15 Benzotriozol 

1<). Boric acid, high purin. 

, / Brass rods up to 8 mm diameter, dent free, free cutting quality in 
dose tolerance. 

Brass tubes thinner than 32 SWG diameter ranging from 2 mm to 13 
mm (For car radio aerials, brass tubes of up to 0.8 mm wall thickness 
(21 SWG) with diameter ranging from 2 mm to 16 mm will be 
permitted). 

Cadmium nitrate 

20 Calcium chloride. 

Calcium phosphate (dibasic). 

22. Calcium phosphate (tribasic) 

2s. Carbon black. 

Carbon suspension/inclusive of carbon and graphite conductor pow- 


25. Carbon tetrachloride. 

26. Castrolese. 

27. Cerium ox(de. 

28. Chlorazol black. 

29. Copper foil of high purity (99.9%) and close tolerance (thickness 
0.05 mm and C.008 mm, tolerances 0.005 and 0.008 mm). 

30. Copper sulphate. 

31. Dimethyl alkyd benzyl ammonium bichromate. 

32. Di-methyl/formaldehyde. 

33. Diphenyl propane resin. 

34. Electrolube. 

35. Epoxy resin, their hardners and solvents. 

36. Ethylene glycol. 

37. Gold chloride. 

38. Hydrochloric acid anhydrous. 

39. Kilopise. 

40. Litz wire rayon covered copper wire. 

41. Manganese nickel strips gold plated. 

42. Melamin resin. 

43. Metalised or plain film polyester/ polycarbonate/ polypropylene/ 
teflon/ polyethylene. 

44. Meta oidaolic acid. 

45. Methyl hydroxy ethyl cellulose. 

46. Mowilith. 

47. Nickel carbonate. 

48. Nickel chrome wire thinner than 32 SWG. 

49. Nitric acid. 

50. Nylon cloth 355 mesh. 

51. Nylon cord (1.5 to 4 mm in dia). 

52. Opanol (Isobutylene polymers). 

53. Palladium chloride. 

54. Pedacryl resins. 

55. Phenolic resin/ epoxy resin/ polyester resin/ epok coumarons resin, 
their hardners and solvents. 

56. Phosphoric acid. 

57. Phosphor-bronze strips (sheets up to 0.3 mm thickness), electrically 
good conductors and having good springly quality. 

58. Phosphorous pentaoxide. 

59. Plastic glue, phenolic resin, rubber glue Mobiliear ‘M’. 

60. Polycarbonate phenolic resin/ethyl alcohol 99%/dimethyl alcohol 
99% 

61. Polymeth acrylic resin. 

62. Polymethyl-methacrylate glue. 

63. Polyvinyl acetate. 

64. Polyvinyl butyral resin 

65. Potassium stannate. 

66. Prevental. 

67. Pulp for manufacture of loudspeakers cones. 

68. Resin solution, ethyoxyline resins. 

69. Resistance tapes, all types. 

70. Resistance wires (all types) other than nickel chrome type 

71. Salicylic add.. 

III. Measuring instruments like A mmeters, Voltmeters, Watt meters. Meg¬ 
gers, Frequency meters, etc. 

IV. Radio and TV coils. 

V. Ultrasonic devices including ultrasonic flaw detectors. 

VI. Components of X-Ray and Electro-medical equipments. 

VII. All components* consumables, sub-assemblies or modules howsoever 
described not appearing individually in this list or the banned list, 
required by an actual user (industrial) for the manufacture of any of 
the goods specified below: 

1. Industrial process control instruments. 

2. All types of calculating machines/ cash registers/ invoicing machines. 

3. Telecommunication equipment. 

4. Radar and wireless equipment. 

5. Electronic instruments. 
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6. Tape recorders 

7. Microprocessors. 

8. Computers/ peripherals. 

9. High frequency induction/ dielectric heating equipment. 

10. Telemetry/data logging/data acquisition systems. 

11. Convertors/invertors including thyristor control drives. 

12. Rectifier equipment including static excitation systems. 

13. Electronic weighing equipment. 

14. Semiconductors including power diodes/thyristors. 

15. Switches/ relays/ connectors. 

16. Electrolytic capacitors. 

17. All types of magnetic tapes. 

TABLE B 

Electronic and Telecommunication Equipment Covered by the 
Import Policy for Reglatered Exporters 

Export Products Import Materials Remarks 

reple- permitted 
nishment for import 
percen¬ 
tage 

Telecommunication Equipment including Telephones, Exchange 
Equipment and Teleprinters: 


1. Electro-mechanical 

15% 

(a) Capacitors 

) 

telephone exchange 


(b) Connectors 

) (in the 

equipment 


(c) Resistors 

) banned 

2. Electronic telephone 

15% 

(a) Transistors 

) list) 

switching equipment 


(b) Diodes 

) 



(c) Connectors 

) (in the 



(d) Resistors 

) banned 



(e) Reed switches) list) 



(f) Integrated 

) 



circuits 


3. Telecommunication 

15% 

(a) Transistors 

) 

equipment, other 


(b) Diodes 

) 

than switching 


(c) Connectors 

) (in the 

equipment, trans¬ 


(d) Resistors 

) banned 

mitters and radars 


(e) Capacitors 

) list) 


(f) Reed switches) 

(g) Magnetrons ) 

(h) Integrated ) 
circuits ) 

(i) Silicon ) 
power ) 
diodes/ ) 
thyristors ) 

Electronic Equipment and Appliances: 


1. Pie-recorded 

30% 

Audio magnetic 

cassettes 


tape 

2. Tape recorders 

10% 

Cassettes 

3. Loudspeakers 

10% 

Hard ferrite magnets 



for loudspeakers. 

4. TV sets 

20% 

(a) TV deflection coils for 



TV picture tube of 



size above 36 cm. 


* 

(b) TV tuners 



(c) TV tubes 

3. Record players 

10% 

Cartridges & Stylus 


and record changers 

Replenished licences issued to a registered exporter on 
his own exports will be valid within the value of the licence 


for the import of samples up to Rs 10,000, provided the 
import of each type of sample is nui more than two in 
number. This facility will not be available for the import of 
the following items: 

1. TV set 

2. Air conditioner 

3. Refrigerator 

4. Cooking range 

5. Washing machine 

6. Motor cycle, scooter and moped 

7. Radiogram 

8 Tape recorder 

9. Amplifier 

10. Camera/Movie camera 

11. Movie projector 

12. Gold set 

13. Watch 

14. Electric shaver 
13. Hairdryer 

16. Flash gun and 

17. Exposure meter 

But this restriction will not apply to the import of TV set. 
Radiogram, Tape recorder, Amplifier and Flash gun by a 
manufacturer • exporter who is an actual user (industrial) 
himself manufacturing such item(s). 

Among the public sector agencies through which the 
import of items is canalised, Electronics Trade and Tech¬ 
nology Development Corporation (ETTDC) is the only 
one dealing with the electronics industry. The total number 
of canalised items for all the public sector agencies has been 
reduced to 67, and only two of them—calculator chips and 
TV picture tubes—belong to the electronics industry. Thus, 
the ETTDC continues to enjoy the monoply to import TV 
picture tubes and calculator chips. 

The list of electronic items whose import is banned is 
long; it has been set out in Table C. 

TABLE C 

Electronic Itomc end Professional Grade Electronic Components 
whose Import Is Bannod 

1 • Audio magnetic tape in reel, cassette, jumbo rolls, cartridges and 
pancakes. 

2. Blank cassette (0-0) 

3. Loudspeakers (cone type) below 30.3 cm/unit thorns 

4. Hard ferrite magnets for loudspeakers 

5. Ferrites 

(a) Antenna rods for radio receiver 

(b) Pot cores of sizes 18x11 mm & 26 x 16 nun 

(c) Toroidal cores of type T-10, T-27, T-30 and T-45 

6. TV deflection coils for TV picture tubes above 36 cm size 

7. Telescopic antenna for radio and TV 
8 TV tuners 

9. Cartridges and stylii for record players/ changers 

10. Linear integrated circuits types CA3085, CA3083A, CA3028A. 
CA3020, CA3020A and CA3021 

11. Testing and cleaning cassettes 

12. Metallised ceramic rods for metal film resistors 

13. Carbonised rods for carbon resistors 

14. Silver coated ceramic discs 

13. Sub-assemblies, modules or ‘room temperature vulcanised' sand¬ 
wiches made of on diffused semiconductor chips. 
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16. Silicon power diodes (except schottky diodes)' bridges/ stacks above 
1 amp and up to SOU amp 

17. Thyristor/silicon control rectifiers (convertor grade) above 30 amp 
and up to 150 amp 

18. Microphones for public address system 

19. Professional grade electronic components: 

(i) Diodes 

CA44/1N914/1N4148 

CA52/1N903 

CA57/1N903A/1N4152 

CA59/1N916A 

CA72/1N4089 

CA74/1N3654/1N4151 

CA77/1N3606/1N4152 

CA79/1N3731/1N449 

CAZ5. 1 A/1 N3511/1N5231 B/l N751A 

CAZ30.OA/1 N3529/1 N5256B/1N972 

CAZ5.6A/1N3509/1N5229/1N749/1N749A 

CA25.6A/1N3512/1N5232B/1N752A 

CAZ4.7A/1N3510/1N5230B/1N750A 

CAZ7.5A/IN3515/1N5236B/1N755A 

CAz8.2A/lN3516/lN5237B/lN756A 

CAZ16A/1N966/IN5536/1N4110/1N5221 /BZX83C16/ BZX97C16 
GO-3 

EC406/Siticon rectifier device of 6 amp rating in DO-4 package 
EC412/silicon rectifier device of 12 amp rating in DO-4 package 

(ii) Transistors: 

2N706, 2N718A, 2N720A, 2N869, 2N91I, 2N918, 2N930, 2N1482, 
2N1613, 2N1711, 2N1890. 2N2102, 2N2218, 2N2218A. 2N2219, 
2N2219A, 2N2221,2N2221 A, 2N2222, 2N2222A, 2N2369A, 2N2904, 
2N2904A, 2N2905, 2N2905A, 2N2906, 2N2906A, 2N2907,2N2907A, 
2N3019, 2N3054, 2N3055/ MJ2801/ KSD3055, 2N3251A. 2N3866, 
2N4033, 2N5071, 2N6371, BD115, ECP055/ECN055, BFW10, 
BFW11, BFW61 

(iii) Thyristors (SCRs): 

26TB4, 26TB8, 26TB10, SS685, SS688, SS690, SS692, SS694 

(iv) Connectors: 

(a) Printed circuit board connectors: 

1. Tuning fork type in 10, 12, 16 & 22 contacts. 

2. Plug/receptacles harp type in 11, 25 & 33 contacts. 

3. Pin and socket type in 13 & 31 contacts. 

(b) Rack and panel connectors: 

1. Blue ribbon type in 8, 24 & 32 contacts. 

2. Subminiature mini rack type in 9, 15, 25 & 50 contacts. 

(c) Radio frequency (RF) coaxial connectors: 

1. 83-1SP/PL-259/83-822 

2. 83-1SPN/PL-259A/83-756 

3. 83-IR/SO-239/83-798 

4. UG88G/U 

5. UG2908/U 

(d) Audio multipin connector of 5 contacts pins. 

(e) Multipin circular industrial and military connectors: 

1. Threaded coupling type: 

MS3102 R in 10SL, 14S, 16S, 18 ft 22 shell sizes. 

MS3106 R in 14S, 16S, 18 ft 22 shell sizes 
MS3100E in 14S shell size 
MS3101E in 14S shell size 
MS3102E in 14S shell size 
MS3106E in 14S shell size 

2. Bayonet coupling type: 

62 GB-14E-12-3P and 62 GB-16F-12-3S 

(v) Resistors 

(a) Insulated carbon film resistors of 16 watt power-rating in values 10 
ohm to 1 megohm. 

(b) Insulated metal oxide resistor of 0.5 watt power rating in values 10 
ohm to 1 megaohm 


(c) Non-insulated wirewound resistors of following types: 
2.5 watt power rating of values 10 ohm to 10 kilohm. 

6 watt power rating of values 1 ohm to 20 kilohm. 

9 watt power rating of values 1 ohm to 60 kilohm. 

10 watt power rating of values 10 ohm to 24 kilohm. 

12 watt power rating of values 1 ohm to 100 kilohm. 

15 watt power rating of values 10 ohm to 6.9 kilohm. 

25 watt power rating of values 10 ohm to 18 kilohm. 

50 watt power rating of values 10 ohm to 35 kilohm. 

100 watt power rating of values 10 ohm to 91 kilohm. 

(vi) Capacitors 


(a) Non-hermetically 
sealed fixed polys¬ 
tyrene capacitors 


(b) Non-hermetically 
sealed metallised 
polyester fixed 
capacitors flat and 
oval type, wrap and 
fill construction 

(c) Non-hermetically 
sealed metallised 
polycarbonate capacitors, 
flat and oval type, wrap 
and fill construction 

(vii) Dry Reed Switches 


— 63 volt rating in values 
from 100 pico farad to 
1800 pico farad. 

— 250 volt rating in values 
from 100 pico farad 

to 24900 pico farad. 

— Up to 630 volt DC rating 
in capacitance range 
0.01 to 1 micro 

farad. 


— 63 volt rating in 
values from 0.1 to 
10 micro farad. 


(a) DRR-1/MR-906/MR-908/MR-956/ MR-958/ DR-113/ DR-114/ 
63-4321-1/ MRA-203/ DRA-200. 

(b) MTRR-2/ MR-458/ 2026/ DR-300/ MMR-090/ 560-2/ TRA-291 / 
DRD/ 221/FOR-7. 

(c) DGA-124/N/DGD-090/ DGD-106/ DGD-135/ ORD-100 OK 

(viii) Magnetrons 

BEL-7008/YJ1010 

(iix) Cathode Ray Tubes 

(a) BEL 130Clpl 15A BPl IDG13-34/DB13-134 

(b) BEL 180C1P7I7MP7 

(c) BEL 260C1P7H 0WP7I10M166P7 

(d) BEL 180C2F7I7ABP7 

20. Battery eliminators 

21. Dry cell batteries 

22. Electronic flash guns 

23. Electronic (solidstate) fun regulators 
Fish finders 

25. Germanium transistors 

26. Hearing aid batteries, types UM-3 and IR-6 

27. LTIHRC flues except suitable for diodes and thyristors 

28. Telephone cables 

29. Telephone switchboard cables and cordages 

30. Transistor headers 

31. TV pattern generators 

32. Voltage regulators and stabilisers 

33. Wheatstone bridge, kelvln bridge, capacitance bridge, RLC bridge 

3d. Wirewound potentiometers and rheostats 

35. X-ray tubes of rating from 30MA to S00MA. 

36. 'All consumer electronic items, howsoever described, including radio 
receivers, transistor radio receivers, TV games, electronic watches, 
AM IFM radio receivers, amplifiers, car radios, tape recorders, car 
cassette players, TV receivers, record players and record changers, 
intercom equipment, calculators, as well as MtsIready to assemble sets 
thereof. 

37. All professional electronic systems, equipment, howsoever described, 

as well as kitslready to assemble sets thereof. O 
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Your valuable records, never trust a cheap 
stylus or pickup cartridge for an expensive 
record. 

Imitation and spurious stylus has a 
destructive behavour of scraping, gouging 
and routing out the delicate groove detail 
and completly destroying the record even 
with a single play. 


Insist on genuine Cisons replacement 
stylus and pick-up cartridges. 


SUPERIOR PERFORMANCE IN SOUND 
REPRODUCTION 




CISONS ELECTRONICS 

20. Narasingapuram Street, Mount Road, Madras-600 002 

INDIA 
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almost microscopic! 


Jsgmlnl Permanent Magnet D. C- Micro Motora are 
used lor Cassette Taperecorders, Car Stereo 
Cassette Dictating Machines, Record Players 
and Electric Clocks etc. 

Salient features. 

* Spark suppression fitted with R - C components 
of voltage dependent resistors. 

* Metal brushes of precious mstal slloy. 

* Sound absorbing plastic cap. 

* Self-lubrlcatlng sintered bronze cup bearings. 

* Smooth running and low external field. 

* Right or left rotation. 

* Available with screen for elimination of noise. 

* Also available Ultra low speed and low cost 
Electronics Governor. 


TECHNICAL DATA (Without regulator) 


Voltage 

No load current 
No load spaed 
Nominal torque 
Nominal current 
Nominal speed 


: 3.2 V* 

: 30 mA 
: 2450 rpm 
8 gm-cm 
95 mA 
2000 rpm 


* Other voltages avallabls 

(With Electronic regulator) 
Supply voltage : 4.2 to 8 V 
Nominal Torque : 7 gm-cm 
Nominal current : 85 mA 
Nominal Speed : 2000 i 




JAG RAN MICRO MOTORS LTD. 

C-19, Pankl Industrial Area, Kanpur-208 022 


In collaboration with 



Len 








Switzerland 


mi 
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Tape Recorder 
Industry in India 


If you happen to possess an Indian tape recorder 
made more than five years ago, place it near a 
stereo cassette tape recorder produced recently 
by an Indian company, and compare the two of 
them. You will discern immediately how much 
progress the Indian tape recorder industry has 
made in the last few years. 

The progress is by no means superficial. The 
indigenous production of several critical compo¬ 
nents such as tape deck mechanism, micro 
motors, and now attempts to make electret mic¬ 
rophones and record/play heads, have given new 
confidence to the assembly units. Last year (in 
1977) they produced 111,789 tape recorders (in¬ 
cluding radio tape recorder combination sets). 
During the previous year (1976) only 68,718 sets 
were produced, and the year before just over 
50,000 sets were made. 

The growth rate registered by the small-scale 
sector for tape recorders was about 90 per cent 
during 1977 as against 50 per cent registered by 
the large-scale sector One of the reasons for this 
was the 15 per cent excise duty concession 
granted to small-scale units as compared to 
large-scale units. 

The production of radio - cum - tape recorder 
units, which had just started in 1976, was taken 
up quite seriously by a number of units during the 
year 1977. The total production of such combina¬ 
tion sets in 1977, in the small - scale as well as 
large - scale sectors, was around 30,000 pieces. 

There is now a very diverse variety of tape 
recorders available in the market. You can get 
hand - held cassette tape recorders, desk type 


cassette recorders, reel type mono as well as 
stereo tape recorders, stereo cassette tape recor¬ 
ders, stereo cassette players for cars, and 
radio/tape recorder combinations for the home 
and radio/tape recorder combinations for cars. 
The video tape recorder is perhaps the only black 
sheep missing in India. 

Year Production 

1977 111,789 sets 

1976 68,718 

1975 50,300 

1973-74 50,000 approx 

1972-73 36,000 approx 

As is evident from the above table, the produc¬ 
tion of tape recorders was stagnant till 1975. The 
industry really began to grow in 1977 only when 
commercial production of tape deck mechanism 
was taken up seriously by 2-3 units. Before that 
virtually everything, except the electronic 
amplifier section, was being imported. 

It is now expected that the production of tape 
recorders during 1978 would nearly double itself 
to meet the 300,000-sets demand forecast for 

1978 - 79 by the Electronics Commission. The 
commission had also forecast the demand at 
about 600,000 tape recorders by 1983-84 in its 
perspective report on electronics in India pub¬ 
lished nearly three years ago. 

The industry can thus look forward to an ex¬ 
panding market in this country, provided the 
manufacturers take care to steadily improve the 
quality of their products along with reducing 
prices as a result of economies of scale. 
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FROM THE ONLY MAKERS OF 
REEL TO REEL STEREO RECORDER 



UNSURPASSED IN QUALITY 



GENERAL ELECTRONICS OF HARYANA LIMITED 

17/6, Mile Stone, Main Mathura Road, Faridabad, Haryana. 

Marketed by 

INTERCONTINENTAL MARKETING CORPORATION 

L, Block, Connaught Circus, New Delhi-110001 Ph. 42915 A 43746 
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Special Supplement 


Tape Deck Mechanism 

Industry in India M.L.sethia 


Tape deck mechanism is a vital component for the cassette 
tape recorders. The quality of a tape recorder very much 
depends on the quality of tape deck mechanism being used 
in it. The assembly of tape recorders in India was started by 
using imported tape deck mechanism, mostly from Japan. 
It is only since 1973 that some indigenous industries man¬ 
ufacturing tape deck mechanisms luive come up with their 
products. 

Tape deck mechanism is a very precision electromechan¬ 
ical component. In India, to manufacture it all facilities are 
required in-house to make a quality product. But in coun¬ 
tries like Japan, Taiwan and Korea, where this industry is 
booming, and who meet about 95 per cent demand of the 
world, it looks like an assembly industry, because the tape 
deck mechanism manufacturers get their sub-assemblies 
and components from the specialised manufacturers of 
press components, moulded components, motors, magne¬ 
tic heads, rubber components, turned and other compo¬ 
nents. who not only manufacture the aforesaid components 
for tape deck mechanism industry but for other industries 
as well. 

In India, a manufacturer of tape deck mechanism has to 
arrange everything on his own He has to make drawings, 
press tools, moulds, jigs, fixtures and also has to instal 
facilities of plating, sub-assemblies, final assemblies etc, 
because it is'difficult to get reliable raw materials/ compo¬ 
nents as per ones requirement. As the tape deck 
mechanism is an assembly of various components, unless 
all components as per standard drawings are obtained, it is 
difficult to manufacture this assembly. Thus a good tool¬ 
room facility having sophisticated machines like jig boring, 
optical grinder, milling, surface grinder etc, equipped with 
various types of testing and quality control machines, is 
essential for this industry, particularly in India. About four 
manufacturing units having full facilities have already been 
set up in our country to manufacture tape deck mechanism 
and they have already commenced commercial production. 

This industry is labour intensive. It gives opportunity of 
employment to senior engineers, diploma holders, mana¬ 
gers. highly skilled, skilled as well as unskilled persons. 

Tape deck mechanism is an import substitute item, but is 
still being allowed for import. Our country needs fast 
growth of this industry, not only to meet the indigenous 


Mr M.L. Sethia is managing partner of Electronic Industries of India, one 
of a few tape deck mechanism manufacturers in India. 


demand of tape recorder industry but also to exploit the 
great potential it has for exports because of cheap availabil¬ 
ity of labour in India. But, unfortunately, the industry, 
although considered as a select industry, is facing the fol¬ 
lowing problems: 

1. The custom duties on imported raw materials/ compo¬ 
nents are very high. The duty on micro motors, a vital 
component of tape deck mechanism, is 164 per cent 
whereas the duty on the complete tape deck 
mechanism being allowed for import is 120 per cent. 
Moreover, on certain moulding raw materials, the duty 
is as high as 208 per cent. Thus, it becomes difficult for 
the indigenous industry to compete with the imported 
tape deck mechanism. 

2. The tape deck mechanism has been brought under 
Central Excise Traiff Item 37AA, although it is still 
allowed for import. The excise duty applicable is 10 
per cent up to the sale of Rs 2.5 million; for sale above 
this limit the excise duty payable becomes 25 per cent. 
It is really surprising that on one hand the tape deck 
mechanism is allowed for import and on the other hand 
excise has been levied so that the industry cannot 
compete with the foreign goods. Moreover, excise slab 
is increased with the increase of the production. Thus it 
becomes disadvantageous for a unit to increase pro¬ 
duction. 

3. This industry requires raw materials of specific stan¬ 
dards. These raw materials are not available in the 
country. Although, the import licences are granted, 
but because of small requirements it becomes difficult 
to actually import. To small-scale industries the raw 
materials required as per their specifications should be 
available through some proper government agencies. 
This will greatly help the growth of the industry. 

4 . There is a good scope of export for this item, provided 
the government gives due encouragement. The de¬ 
veloped countries like Japan, Taiwan and Korea are 
producing in very large quantities and hence their pro¬ 
duct becomes very economical. But since wc have 
cheap labour available, if the government gives proper 
incentive by way of cash assistance and REP entitle¬ 
ment this industry can also export. The cash assistance 
and REP entitlement should be at least 25 percent and 
30 per cent respectively to subsidise this industry. 

In the recent import policy it is really surprising to 
note that the electronic components have not been 
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included in appendix 17, and hence no REP entitle¬ 
ments would he allowed. Thus it seems that the gov¬ 
ernment does not want to encourage export of elec¬ 
tronic components which can offer lots of employ¬ 
ment, although it seems contrary to their announce¬ 
ment that they want to encourage the export of non- 
traditional items. The government should give a sec¬ 
ond thought and must include electronic components 
in the export list so that REP entitlement is allowed to 
the industry. 

Since end use of the tape deck mechanism is in an equip¬ 
ment like tape recorders, which not only record and repro¬ 
duce music, but are required in this modern age in every 
walk of life, there is a great potential for this industry to 
grow. Not only would the indigenous demand by the end of 
1980 become approximately 0.5 million pieces, but it may 
be exported in good numbers if due importance is given to 
this industry by the government. 

In view of the good employment opportunity offered by 
this industry, and as the item is still allowed for import, we 
hope government will come forwurd to encourage this in¬ 
dustry. D 


MAGNETIC HEADS 



1. Record/Play head for cassette tape 
recorders. 

2. Erase head for cassette tape recor¬ 
ders 

3. Plastic erase head 

4. Play back head for super 8mm 
sougd projector 

5. Magnetic Pick ups for printer cal¬ 
culates 

Mfrs: 

M/s Associated 
Engineering Works 

Jail Road, Surendranagar 363001 


Mouldings 

for 

exterior 

elegance 

& 

durable too ... 



BHURJI mouldings are a way of 
life in exterior elegance in the 
world of* Electronic Equipments. 
Dress up your Radios. Transistors 
& Televisions (including knobs 8 
Screen frames) with Bhurji mould¬ 
ings—they go with every space, 
every decor. 

BHURJI 

SUPER.TEK INDUSTRIES 

B/2S-S, GALI NO. S. ANANO PARSAT. 
INDUSTRIAL ESTATE. NEW DELHI-APK: SS2730 
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How to use a Cassette Recorder in the Car 

Deepak N. Nair 


This simple and cheap unit will enable the in-car operation 
of cassette tape recorders, record players, electronic cal¬ 
culators and transistor radios, without worrying about the 
drain on the equipment's internal batteries. The idea be¬ 
hind this unit is to drop the 12V DC available from the car 
battery to 6V DC required for the equipment, without 
facing the difficulties encountered in tapping off 6V from 
the main battery, or in fixing big and power-consuming 
dropper resistors. 

The circuit is as shown m Fig. 1, and is designed for cars 
with a negative ground. Modifications for use with positive 
ground vehicles are given later in the article. The zener 
diode Z determines the reference voltage and thereby con¬ 
trols the output voltage.Tl is a power transistor which takes 
a small base current from the zener diode Z, and amplifies 
it, feeding the resulting amplified current to the load (in this 
case, the electronic equipment), through resistor R2. In no 
load conditions (i.e. with the output circuit open), transis¬ 
tor T] remains off. But as soon as a load is applied, the 
current through T1 increases until the voltage at the output 
is a little less than that of the zener diode Z. If for any 
reason, the output voltage increases, the voltage across 
Tl’s base-emitter decreases, causing the collector current 
to drop. On the other hand, if the output voltage decreases, 
the base-emitter voltage will increase, raising the collector 
current. Both these conditions will result in the output 
voltage remaining constant in spite of the varying load 
currents. 

Resistor R2 and transistor T2 form the short-circuit 
protection circuit. When the applied load draws a current 
of less than 280 m A, the voltage drop across resistor R2, as 
given by Ohm’s Law, will be less than 
E * i R 
= 0.28 X 1.8 
« 0.504 V 
Thus, E * 504 mV 


As this voltage is applied between the base and emitter of 
transistor T2, it will be insufficient to drive the transistor. If, 
however, the current drawn by the load were to exceed 280 
mA, the voltage drop across R2 would be sufficient to start 
T2 conducting, which in the process will draw current from 
the zener diode Z. At current drains of slightly more than 
280 mA, this will not have much effect, but if the voltage 
drop across R2 increases further, T2 will draw more and 
more current from the zener diode until the latter strips 
conducting, thus causing the output voltage to fall to a level 
such that no more than 330 mA flows. As this is well within 
the capability of Tl, there is no danger of its destruction 
even when the output leads are accidentally shorted. 

Construction 

The entire unit can be built into a small metallic box. The 
power transistor can be bolted to the box such that its body 
(collector) makes proper contact with the metal box. The 
remaining components can be soldered onto a small tag 
strip or a piece of bakelite fitted with eyelets. Parts place¬ 
ment and layout is not at all critical. 

Conversion to posltlvo ground 

The above circuit can be safely used in positive ground 
vehicles, simply by interchanging the input connections, i.e. 
the collector of Tl should be connected to the negative 
supply terminal (battery), and the cathode end of the zener 
diode may be connected to the car’s body (ground). But in 
this case, an insulating mica washer must be put between 
the power transistor and the metal case, and care must be 
taken to ensure that Tl’s body does not touch any part of 
the car’s body. 

A safer method to overcome this problem would be to 
replace transistor Tl (PT6) by an npn device such as the 
PT4, and T2 (BC177) by a BC107. The zener diode Z will 
also have to be reversed as shown in the complete diagram 


P16 


i emw 


GND 


fa 



L 3 & 

BC177 


-Of 


OUTPUT 


♦ 12V #- 

Flfl. 1: Circuit for um with 
Negative Ground vehicles 


GND 


-12V 




Fig. 2: Circuit for use with 
Positive Ground Vehicles. 


<4- 


COMPONENTS LIST (Per 6V output) 

Negative Ground Positive Ground 
R1 Resistor 680 ohms,'AW 680 ohm*.'AW 
R2 Resistor 1.8 ohms, 1W 1.8 ohms, 1W 

Z. Zener Diode 6.2V. 400mW 6.2V, 400mW 

Tl Transistor PT6 PT4 

T2 Transistor BC177 BC107 

Misc.: Tag strip, Metallic bo*, nuts & bolts, 
hookup wire etc. 
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in Fig. 2. 

Further modifications 

. If an output ot 7.5 V or 9 V is required, as is the case with 
certain imported tape recorders, the same may be obtained 
by changing the zener diode Z and the resistor Rl, as 
shown in the table below. 


Required Out- Zener Diode Resistor Rl 
put Voltage 


6V 6.2V 680 ohms, 'AW 

7.5V 7.7V 390 ohms,«/»W 

9V 9.1V 220 ohms, 'AW 


On the other hand, if the equipment to be used draws a 
normal current of more than 280 mA, the resistor R2 may 
be reduced to 1.5 ohms or 1.2 ohms. In the latter case, the 
maximum current output would be about 400 mA. In no 
case must resistor R2 be made less than 1 ohm, for by doing 
so, the protection circuit will begin operating at a load 
current which will be high enough to destroy transistor Tl. 
I nus the very purpose of the short circuit protection com¬ 
ponents 'vill be defeated. D 


NOT TOO LONG AGO Cr02 WAS A BIG 
STEP FORWARD IN MAGNETIC TAPES 

TODAY JAI (SUPER-DYNE) HAS STEPPED 

PAST CHROME 

Chrome was a super tape because it pro- JAI Engineers developed a new formulation 
vided the best S/N and Super Response but whereby Cobalt ion combined with pure 
with a few disadvantages. gamma ferric oxide in a unique process and 

JAI Super-Dyne today offers better high-/ produced the ‘Super Dyne’ which excell all 
end with excellent low and mid range re- other tapes and eliminates the special bias 
sponse with no abrasive effect and is iust switch to give an impressive and true - to - 
about distortion - free. life brilliant recording. 

Manufactured By: 

JAI ELECTRONIC INDUSTRIES PVT LTD 

74, Industrial Area, Nasik 422-007. Phone 8196, 8110. Gram "JAITAPES" 


INSTANT 

PRINTED 

CIRCUIT 

BOARDS 


We are regular manufacturers of Printed Circuit Boards. We 
offer Instant Printed Circuit Boards which can be used for 
assembling any circuit. Design and development engineers, 
students, educational institutions, R & D laboratories, hob¬ 
byists and amateurs will find these boards useful. Manufac¬ 
turers can also use these boards for prototypes and short 
production runs. Instant Printed Circuit Boards are suitable 
for direct mounting of transistors, Integrated circuits (ICs) and 
other components. 

Specify Order Code 

and Quantity. RATES: 1-24 Nos. Rs 10.00 each 

MAIL YOUR ORDER TODAY. 25-49 Nos. Rs. 9.50 each. 
CIIRinADAIUI 50-99 Nos. Rs. 9.00 each 
OUlHUArmiV! 100 & Above. Rs 8.50 each 

ELECTRONICS Sales Tax & 

L-5, Dr. Vlkram Sarabhal Instronics Estate, Postage 
Thlruvanmiyur, Madras 600041. Extra 
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Make Yourself 
This Level Indicator 
For a Tape Recorder 

Nltln Mehrotra 


Most tape recorders and a few cassette decks do have 
built-in sound level indicators. But what do you do when 
your machine does not have one! Live with overmodulated 
and distorted recording due to the recording level being set 
too high or with hardly audible sound since you were over¬ 
cautious during recording, I suppose. So did I until one day 
in anger and frustation 1 sat down and built myself this 
rugged and extremely versatile level indicator. 

Fig. 1 shows the circuit diagram of an indicator compris¬ 
ing transistors and an incandescent lamp. The lamp glows 
as long as the sound level does not exceed a certain value 
which.can be adjusted. If the voltage exceeds this value 
(> 250mV), even if only for a brief moment, the monosta¬ 
ble multivibrator is triggered and the lamp is extinguished 
for a short time. It remains dark until the multivibrator 
returns to its original position after the delay period (of 
approximately 0.3 sec.) has elapsed. This lengthening of 
the pulse is necessary to indicate also brief excess level 
peaks. 

Fig. 2 gives another version of the indicator’s circuit. The 



lamp here stays off as long as the signal level does not 
exceed the critical value. When the input exceeds the criti¬ 
cal level the lamp comes on. 

The potentiometer R 1 has to be adjusted only once, and 
that is after installation. R 1 is provided to help the cassette 
owner adjust the indicator for his personal machine. In 
most machines the head saturates at a level around 25()mV 


to 300 mV so that R 1 should be slightly less than max. 
However, if you have a head which needs a higher level and 
saturates at a higher voltage, then decrease R 1 so that the 
indicator shows over-driving at a higher level. 

As can be seen in both the cases, only intermediate 
values are indicated. 

To use the indicator, connect if after the recording 
amplifier. In most of the cassette recorders the head is 
connected to the amplifier via a low-value capacitor. Con¬ 
nect the live input of the indicator before the capacitor. 

Put the recorder in the record mode and when the source 
signal starts do the following procedure: If you are using 
circuit shown in Fig. 1, adjust the level control on your 
recorder so that the light stays on nearly all the time. But 
make sure that the level set is not verry low and that 
increasing it causes the lamp to go out fequently. If you 
are using the circuit shown in Fig. 2, adjust the level control 
so that the lamp is off, but increasing the level at once 
causes it to come on frequently. 

The whole unit can be made very compact. Built on a 3.8 



cm X 2.5 cm perforated board; mine packs into the cassette 
recorder itself. The lamp is mounted on the front plate 
through a hole. A standard lamp mounting can be used. 
The power can be derived from the cassette recorder’s 
power supply itself. 

The diode D 1 can be any small-signal diode, as used in 
crystal detector sets etc. O 
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CASSETTE TAPE DECK MECHANISM 
Th« heart of Cassette Tape Recorders 

Tiada •nquuiti io : 

ELECTRONIC INDUSTRIES OF INDIA 

Salai Offloa : 4684 Main Anian Road. 21, Daivagani. Naw Dalhl- 

Factory : C-14S, Bulandshahar Road, Induatrial Aiaa. Slia no. 1. 

0 NAZI AS AO. 201001 (U.P I 


UJe feel proud to add one more product to our Manufacturing 

CROSS HATCH GENERATOR^ 


TELEVISION SERVICE CENTRE (RE6D.) 

KAROL BAGH.NEW DELHI-110005 
PHONE.-56 00 76-56 75 52 


The Cross Hatch Generator 

GG 338 Is small table, cum 

portable compact size 

instrument, for servicing 

Monocrom Television Sets. 
• 

The instrument provides a 
Croas Hatch pattern, Horl- 
zontal and Vertical bars 

A switched in 9.5 mHZ 
sound carrier which can be 
optionally modulated with 
IkHZ, serves tor checking 
alignment of the sound I.F. 
Amplifiers. 
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Approved Small Scale Units for 

Tape Recorders 

S. Name A address of 

Annual 


(1) (2) 

(3) 


No. the unit 

capacity 


13. General Radio Corporation 

5,000 





2/2 Jhandewalan Industrial 




{nos./ 


Estate, New Delhi 



(1) (2) 

(3) 


14. Dipsons 

5,000 





175 N.D. Storey, Lajpat 






Nagar, New Delhi 



1. Ahuja Radios 

15,000 


15 Weston Electroniks Ltd 

10,000 


215, Okhla Industrial Area, 



244 Okhla Industrial Area, 



New Delhi 



New Delhi 



2. Supreme Electronics 

10,000 


16. Ferry Radio Corporation 

4,000 

Cassette 

B-102, Naraina Industrial 



362 Nirankarl Colony, 


Stereo, Car 

Area, Phase-1, 



Delhi 


players 

New Delhi 





(75% export) 

3. Radio A Communication Traders 

5,000 


17. Singh Radio Company 

6,000 


III-H/10 Lajpat Nagar, 



(India) Pvt. Ltd, 



New Delhi 



21 Darya Ganj, Ansari 



4. Miniature Electronics 

10,000 


Road, Delhi. 



151, Okhla Industrial Estate, 



18. M/s D. Pal Singh Kohli 

36,000 

(100% 

New Delhi 



A H.K. Dass 


export) 

5. Eskay Electronics (India) 

12,000 


F-14/38 Model Town, 



Pvt. Ltd, 



Delhi 



C-223 Rewari Line, 



19. Spucconix, 

10,000 


Industrial Area, Phase-II, 



A-80 Naraina Vlhar, 



New Delhi 



New Delhi 



6. Televista Electronics 

• 20,000 


20. Paros Electronics 

20,000 

(8o% 

(P) Ltd 



(P) Ltd, 


export) 

239 Okhla Industrial 



5 Community Centre, 



Estate, New Delhi 



Naraina industrial Estate. 



7. Jain Radio Works 

20,000 


New Delhi. 



Bharat Ram Road, 



21. Pioneer Electronics 

20,000 


24 Darya Ganj, Delhi 



Corporation, Delhi Gate, 



8. Calcutta Gramophone Agency 

20,000 


Agra. 



Panna Bhavan, 



22. Mohindra Radio & TV 

5,000 


2, Ansari Road, Darya Ganj, 



Corporation, 



New Delhi 



89/3 Thapar Nagar, 



9. Eta Radio Industries 

5,000 


Meerut. 



Eta Sadan, Patnamal Street 



23. General Electronics of 

6,000 


(Opp. Dhariwal Shop), 



Haryana Pvt. Ltd, 



Pahari Dhiraj, 



17/6 Mile Stone. Main 



Sadar Bazar, Delhi 



Mathura Road, 



10. Priti Electronics (P) Ltd (i) 

5,000 

Tape recorders 

Faridabad 



X1/3833, PatBudi House Road (ii) 

5,000 

Car Stereos 

24. Mr. Vijay Kumar Gupta 

10,000 


Darya Ganj Corner, New Delhi 


(40% export) 

Vishranti 



(iii) 

5,000 

Car stereos 

17/4 Mathura Road, 





with radio 

Faridabad. 





(75% export) 

25. Radio Corder Industries, 

10,000 


11. Asian Electronics 

5,000 


0-13 Industrial Area, 



7/33 Ansari Road, 



Sonepat. 



Darya Ganj, 



2o. Sharma Engg. Corporation 

5.000 


New Delhi 



(P) Ltd, 



12. Electroplastics 

5,000 


174 Industrial Area, 



D-68 Lajpat Nagar, New Delhi 



Chandigarh. 




MAY 1978 


37 


Special Supplement 



27. Electronic Industrial 
• Organisation, 

4 Industrial Estate, 
Solan (H P.) 

28. Electronics Industries, 
P.O. Thanedhar, Dist. 
Simla 

29. Vijay Electronics, 
Baroti Dist., Solan 


Car radios/ 
car cassette 
tape 

recorders 

Car 

cassette, 


tape 

recorders 

30. Grewal Radio Company 6,000 

(P) Ltd, 

C-39 Focal Point, 

Dharidari Kalan, Ludhiana 


31 Electronics & Electricals 
13/210 Old Station 
Road, Alwar. 

32 Atlas Radio &. Electronics 
Industry (P) Ltd, 

57 GIDC Industrial 
Township, Naroda, 
Ahmedabad 

33 Parushi Electronics. 

Gandhi Road, Opp 
Mahavir Jam 1 emple, 
Ahmedabad 

34. Parkash B. Shah 

11 Shantiniketan Society, 
Navrangpura, 

Ahmedabad. 

35 Mac Electronics (India), 

18 Steel Mould 
Industrial Estate, 

Sukhram Nagar. 

R.ikhal, Ahmedabad. 

36 lames Electronics, 

C-23 GIDC Industrial 
Township, Naroda, 
Ahmedabad. 

37 Perry Industries 
Opp. Jain Temple, 

Gandhi Road, 

Ahmedabad. 

38 Bhatty Electronics 
Corporation, 

98 C & D Govt. 

Industrial Estate, 

Kandivti (W), Bombay 

39 Echjay Electronics (P) Ltd. 
Kanjur Village Road, 
Kanjur Marg, Bomaay 

40 Movec Electronics (P) Ltd, 
307 Ashish Industrial 
Estate, Gokhlc Road, 
(South) Dadar, Bombay. 


5.000 


5,000 


5,000 


3,000 Stereo 
Cassette 
player 
radio 

(40% export) 

5,000 


5.000 


5,000 


12,000 


2,000 


5,000 Language 
tape 

recorders 



41. Raja Radio Company, 

12 Evergreen Industrial 
Estate, Off. Haines 
Road, Bombay. 

42. Cosmic Radios, 

9-B Mahal Industrial Estate, 
Mahakali Caves Road, 
Andheri (E), Bombay. 

43. Kartari Electronics, 

Road No. 28, Wagle 
Industrial Area, Thana. 

44. Ajco Electronics, 

47/21 Yerandawana, Pune. 

45. Orien Electronics (P) Ltd, 
30/A Usha Sadan, 

Colaba, Bombay. 


46. M.K Electronics & 

Electricals. 

56 Tukoganj Path, 

Dewas. 

47. Kumar Radio & Electrical 
Industries, Indore (MHOW) 

48 Lall Radios, 

12. Jail Road, Indore 

49 National Electric, 

Ratnadeep Bldg, Opp. 

Railway Ware House, 

P.B. No. 94, Margao, Goa 

50. Eskay Industries, 

10 Lai Bahadur Stadium, 
Hyderabad. 

51. Radio Instruments Associates 
Pvt Ltd, 

1.10.84 Begumpet,Hyderabad 

52. Chandrika Electronics Ltd, 
Shankar Bhawan, Ground Floor. 
B-l-174 Fateh Maidan Road, 
P.B. No. 13 

Hyderabad. (APSSIDC 
joint venture) 

53. Priyadhwani Magnetics, 

5 7 Isaq Colony, 

Wellitqgdon Road. 

Secunderabad 

54. Priya Products, 

Ambalathara, Kallathamukka, 

Trivandrum 

55. Universal Radio 
Manufacturing Company, 

Siagur Bazar, 

P.O., Singur, 

Dist. Hoogly. 

56 Conjap Electronics Industries, 

64 Dr. Algappa Chettiar 
Road, Vepery, Madras. 


_ 10,000 


5,000 Stereo 
cassette 
tape 

recorders 

5,000 


2,000 

4,000 portable 
car 

cassette 

tape 

recorders 

3,000 


3,000 

3,000 

1,800 


5,000 


4,800 


10,000 


5000 Cassette tape 
recorders, 
radio 

cassettes, car 
stereos. 

2,400 


840 Radio-cum- 
tape recor¬ 
ders/tape 
recorders 

25,000 
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(1) (2) 

(3) 

(1) (2) 

(3) 


57. Hi-Beam (P) Ltd, 

20,000 

70. Hindustan Radio A Electric 

5,000 


61/3, 4th Main Road, 


Co. Jawahar Chowk. 



Gandhi Nagar, Adyar. 


Jhgnsi. 



Madras. 


71. Standard Radio Corporation, 

5,000 


58. Resa Company, 

5,000 

Near Krishna Cinema, 



B-8, 9 & 10 Industrial Estate, 


9 Hamidiya Road, 



Guindy, Madras. 


Bhopal 



59. U.M.S. Radio Factory 

10,000 

72. Orient Electronics 

5.000 


(P) Ltd, 


49-A Industrial Estate. 



P.B. No. 3771, 


Barzalla, Srinagar 



Avanashi Road, 


73. P. Obul Reddy, 

5,000 

Cassette 

Coimbatore, Tamil Nadu. 


31 General Patters Road, 


tape 

60. Electro Mechanical Components 

10,000 

Madras. 


recorders 

Company, 


74 Raj Radio Services 

5,000 


C-12 Industrial Estate, 


Moh. Bhaisarurc, Biharsharif, 



Ambattur, Madras. 


Nalanda, Bihar 



61. KEN Electronics, 

4,000 Car stereo 

75. Modern Electronics, 

5,000 


Vishnu Enterprises Bldg., 

players 

C-l/2 Model Town, Delhi 



Algapuram Road, Salem 


76. Television Combine, 

5.000 


(Tamil Nadu). 


Jhotwara, Jaipur 



62. Electronic Agencies, 

4,000 Cassette 

77. Video Electronics Pvt, Ltd., 

5,000 


2/7 Waller’s Road, 

stereo 

75 Chandra Puri, 



Mount Road, 

players 

Hapur Road, 



Madras. 

for 

Ghaztabad 




automobiles 

78. Lt. Col. J.D B. 

5,000 

Tape 

63. Singh Trading Company 

5,000 Car stereo 

Gnanaolivu. 


recorders/ 

Manufacturing Division, 

players 

HAL Road, 


audio 

1-9 V.S. Instronic Estate, 

(50% export) 

Richards Town, 


teachers 

Adyar, Madras. 


Bangalore. 



64. Mecotronics Pvt, Ltd (i) 

10,000 Car cassette 

79. Miki Electronics, 

5,000 


Meco House, 11 A/1 

players/ 

P.B. No. 311. 2049/1, 



Mount Road, 

cassette 

A-Block, 



Madras. 

tape 

M.C. Colony, P.J 




recorders 

Extn, Devanagerc, 



(ii) 

10,000 Car cassette- 

Karnataka. 




cum-radio 

80. Telerama (India) Ltd. 

5,000 



combinations 

11 Sooterkin Street, 




(80% export) 

Calcutta. 



65. Zeon Electronics Pvt. 

20,000 Cassette tape 

81. Sonodync Electronics Co. 

5,000 


pd. 

recorders ‘ 

Pvt. Ltd. 



B-257 Okhla Industrial 

(Combination) 

7 Sousin Roy Road, 



Area, Phase-I 

(80% export) 

Calcutta. 



New Delhi 


82. Punjstar Standard 

5,000 


66. Mega Overseas Pvt Ltd, 

12,000 Cassette tape 

Electronics Pvt. Ltd 



1137 Chandni Chowk, Delhi 

recorders 

303 Sector IQ, 




(Combination) 

Chandigarh. 




(80% export) 

83. The Himachal Pradesh 

5,000 


67. Electronica Industries, 

5,000 Casstte 

Mineral & Industrial 



(C.M. Sirkek) Complex 

Tape 

Development Corporation Limited 



Chambaghat, Solan (HP). 

recorders 

Simla 



68. Mr Ram C. Chokhani, 

Caasdtte 

84. Mr C.M. Sirkek, 

33,000 

Cassette 

34 Napean Sea Road, 

5,000 tape recorders 

Electronics Industries 


tape 

Bombay. 


P.O. Thanfedhar, Dist 


recorders 

69. Punjab State Electronics 

5,000 Cassette 

Simla 


(9,050 export) 

Development 

tape 




A Production Corpn. 

recorders. 




Ltd. 

50 Sector IV, Chandigarh 


Courtesy: Department of Electronics. 


MAY 1878 


39 



The top award for the 
export of electronic products, 



r 


IN 


Meco-tronica have 
been adjudged the top 
exporters of engineer¬ 
ing goods in the Small- 
Scale Sector from the 
Southern Region for 
1976-*77. 


WgCOtH Car Radios, 
Calculators and Intercoms- 

acclaimed world-wide and trusted by millions 
in this country. 
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BUDGET AND THE PLAN 
(Electronics: 1978-79) 


Ever since the dawn of planning in this country, the central 
budget of the government spells out every year the expen¬ 
diture that is proposed to be incurred on the planned pro¬ 
jects. 

The central budget for 1978-79, for instance, has pre¬ 
sented along with the budget documents, a special paper 
entitled ‘Plan Budget.’ It includes details about the 
schemes which are proposed to be financed from the plan 
outlay earmarked for 1978-79. It includes the projects 
exclusively dealing with telecommunications and elec¬ 
tronics industries. 

Listed below are the projects concerning the electronics 
industry which have been included in the Plan for 1978-79. 
Financial details have also been incorporated wherever 
available. 

Department of Electronics (Re 145.9 million) 

The outlay is mainly for National Information centre (Rs 
42.4 million); strengthening of Regional Computer Centre 
at Calcutta and installation of computers at the centres in 
Chandigarh, Kanpur, Lucknow and Patna (Rs 10 million); 
Standardisation and promotional schemes (Rs 9.9 million); 
financial support to other organisations for development of 
critical, strategic and specialised electronic components 
and materials (Rs 12.5 million); and development prog¬ 
rammes, namely (i) technological development program¬ 
mes of national importance (Rs 29.0 million), (ii) National 
Radar Council projects (Rs 18.4 million); and (iii) Defence 
projects (Rs 18.1 million). 

Export Promotion (Ra 4.6 million) 

This provision is mainly (Rs 4.1 million out of Rs 4.6 
million) for the Santa Cruz Electronics Export Processing 
Zone. 

Tolocommunicatlon and Electronics Industries 
(Rs 221.7 million) 

The provision is mainly for Indian Telephone Industries 
Ltd (Rs 130.1 million, besides its extra-budgetary re¬ 
sources of Rs 35.0 million). Computer Maintenance Cor¬ 
poration (Rs 40.0 million) for taking over the maintenance 
of IBM machines by 1st June, 1978 consequent on the 
decision of IBM to wind up its activities in India, Complex 
for production and research and development of semi - 
conductor devices (Rs 30.0 million), Electronics Corpora¬ 
tion of India (Rs 10.0 million, besides Rs 22.0 million 
available from its internal resources) for its expansion 
programme, Electronics Trade and Technology Develop¬ 
ment Corporation (Rs 5.0 million) for its seed money and 
working capital, Indian Telecommunication Construction 
Co Ltd (Rs 2.0 million) and Telecommunication Consul¬ 
tants (India) Ltd (Rs 1.0 million). The last two are new 
companies being set up—the former to undertake con¬ 


struction and installation of various telecommunication 
equipments for customers in India and abroad and the 
latter to provide technical and consultancy .service in the 
field of telecommunications. 

Potts A Telegraphs (Rs 281.4 million) 

The Plan outlay of Rs 3126.3 million for Telecommuni¬ 
cation Services (including Wireless) is for providing addi- 
tional 210,000 lines switching equipment capacity, 
250,000 telephone connections (including 192,000 direct 
exchange lines), 10,900 trunk automatic exchange lines, 20 
STD routes, 662 manual trunk boards, 2,624 route kM of 
coaxial cables, 3,914 route kM of microwave systems, 
1,230 route kM of UHF Schemes, 2300 telegraph offices 
and 2,000 long distance PCOs in villages with a population 
of 5,000 in ordinary areas and 2,500 in hilly and backward 
areas. 

The Plan outlay of Rs 133.0 million for Postal Services is 
mainly for the construction of postal buildings, mechanisa¬ 
tion of postal services and opening of new post offices in 
rural areas. 

Against the total outlay of Rs 3,259.3 million, the inter¬ 
nal resources generated are Rs 2,977.9 million and budget¬ 
ary support is Rs 281.4 million. 

Civil Aviation (Ra 196.3 million) 

The outlay is mainly intended for the development of 
civil aerodromes, improvement of safety-oriented 
aeronautical communication services, and navigational 
facilites and installation of modern equipment to improve 
the services at aerodromes. There is also provision for 
budgetary support of Rs 30.4 million to the International 
Airports Authority of India. 

Satalllta Programme (Ra 228.4 million) 

The provision is for space-segment of the Indian Na¬ 
tional Satellite (INSAT-I) System. INSAT is a multi¬ 
purpose System covering three services, namely, telecom¬ 
munications, television and meteorology. The Department 
of Space is responsible for the procurement and operation 
of the space-segment. The INSAT-I satellite is expected to 
be launched by December, 1980/January, 1981. The out¬ 
lay during 1978-79 is mainly for anticipated payments for 
the space-craft and the Master Control Facility in addition 
to the expenditure on project management, consultancy 
and launch services. 

Overseas Communications Service (Ra 115.4 million) 

This includes provision mainly for satellite projects (Rs 
30.0 million), switching programmes (Rs 49.9 million), 
lndo-USSR troposcatter link (Rs 7.5 million), IOCOM 
Cable project (Rs 5.0 million), payment of INTELSAT (Rs 
5.0 million) and HF equipment and facilities (Rs 5.0 mill¬ 
ion) □ 
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Electronics in the Parliament •».. 

Several interesting questions concerning elec¬ 
tronics came up in the Lok Sabha on March 15 
and March 22, which were replied to by the Prime 
Minister, Mr Morarji Desai. Some of these ques¬ 
tions and answers, except the last which was 
raised in Rajya Sabha, are being reproduced 
below: 

Satellite for TV 

Mr B.P. Mandal: Is it possible for our country to instal a 
satellite for TV programmes as was being done by the 
American statellite? 

Prime Minister, Mr Morarji Desai: The government has 
approved establishment of an Indian National Satellite 
(INSAT) System by the end of first quarter of 1981. 
INSAT-I satellite will combine, with substantial telecom¬ 
munications and meteorology service capabilities, a li¬ 
mited, though nation-wide, capability for direct TV 
broadcasting to augmented TV receivers in rural areas as 
experimentally demonstrated on a small scale during 
1975-76 with United States ATS-6 satellite under SITE 
project. 

Rise in Price of Components: 

Mr M. Kalyana Sundram: Is it a fact that a multinational 
manufacturer of components of entertainment electronics 
has raised its prices; if so, the details thereof and the reac¬ 
tion of government thereto? 

Prime Minister, Mr Morarji Desai: Yes, Sir. The Federation 
of Association of Small Scale Industries has brought to 
the government's notice that there has been an increase in 
the prices of electronic components manufactured by a 
multinational company. 

As electronic components have not been declared essen¬ 
tial commodities, the government has no control over their 
prices. However, sufficient industrial capacity has been 
licensed in this area; imports of these components are being 
arranged through Electronics Trade & Technology De¬ 
velopment Corporation (ETTDC) to meet temporary 
shortages and as a buffer stock; and suitable endorsements 
are being given on the Actual Users’ licences of electronic- 
equipment manufacturers. It is expected that with these 
steps by government, market forces will work effectively to 
maintain the price level of these components. 

Import of Computer Poripherals 

Mr Ragavalu Mohanarangam: What’s the policy regarding 
import of computer peripherals; the names of the large 
business houses which have been allowed to import and the 
quality and value of equipment so allowed to be imported; 


and the extent to which the public sector projects and 
small-scale industries have been affected as a result of this 
policy? 

Prime Minister, Mr Morarji Desai: Import of computer 
peripherals is normally permitted to: 

(i) Companies licensed/approved to make computer 
systems on the basis of their phased manufacturing 
programmes, as approved by government. 

(ii) R & D institutions, to enable development of 
minicomputer/ microprocessor related technology 
in the country, and for achieving self-reliance in 
system engineering activities; and 

(iii) Actual users (non-industrial) for augmenting their 
inhouse computing facilities, clearances being 
granted on the basis of assessed requirements. 

Information regarding the large business houses allowed 
to import computer peripherals is being collected. 

The government’s policy regarding import of peripherals 
does not adversely affect public sector projects or small- 
scale industries. However, the extent to which the latter 
may have been affected by any imports, concerning which 
information is being collected as indicated, will be ex¬ 
amined and reported. 

F«e Charged by CMC 

Dr V.A. Seyid Muhammed: Is the statement in the “Finan¬ 
cial Express’ dated February 7, 1978 that the Computer 
Maintenance Corporation is charging the IBM system 
users a fee three hundred per cent higher than the IBM fee 
true? 

Prime Minister, Mr Morarji Desai: No, sir, the basis of 
costing is different and as such not comparable. 

Assistance to IBM Employees 

Mr Sukhdeo Prasad Verma: Is it a fact that the employees 
of erstwhile IBM have approached government to assist 
them to carry on the business so far conducted by the 
International Business Machine in the matter of running 
computer centres and card manufacturing business in four 
computing centres in India? And is it also a fact that at a 
recent meeting held between you and the multinational 
group a suggestion was made to government to allow the 
IBM to carry on the business without share dilution; and 
the facts thereof and steps being taken to protect the emp¬ 
loyment interest of a large number of Indian employees? 
Prime Minister , Mr Morarji Desai: No, sir (erstwhile IBM 
employees did not approach the government). 

In July 1977, IBM at their meeting with me outlined 
their proposals for continuing their business in India on the 
basis of no dilution of their equity. This was not acceptable 
to government and IBM then decided to phase out their 
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business operations in India. The Computer Maintenance 
Corporation, a public sector company, has offered emp¬ 
loyment to all staff of the Customer Engineering Depart¬ 
ment of IBM, and a very large number of these employees 
have already accepted the offer. 

Computer Production 

Mr Sukhdeo Prasad Verma and Dr Vasant Kumar Pandit: 
Has the government's attention been drawn to the news 
item appearing in the 'Indian Express' dated February 20, 

1078 under the caption "Computer Production Held Up”; 
if so, the reaction thereto and the efforts being made to 
expedite the process of production of computers in India, 
and also fot action on the report submitted by an expert 
panel in this regard? 

Prime Minister, Mr Morarji Desai: Yes, sir. One of the first 
initiatives the Department of Electronics took after the 
formation of the Electronics Commission in February 1971 
was to provide substantial R & D finances to the public 
sector corporation. Electronics Corporation of India Ltd 
(ECIL) to develop the hardware and software for what 
have since become their TDC-312 and TDC-310 
minicomputer programmes. Some 70 such minicomputers 
have been sold to date. 

However, with a view of expanding and diversifying this, 
base of minicomputers in the country, the Department of 
Electronics set up a panel on minicomputers in June 1972. 
The basic tasks assigned to the panel were: to identify the 
applications of minicomputers relevant to this country: to 
estimate, on the bais. the total demand for these machines 
and the peripheral units to go with them over the Fifth Plan 
period; and tt> design a strategy for their local manufacture. 
In their report submitted in September 1973, the panel 
made two major recommendations relating to the ap¬ 
proach which should be followed in launching and building 
up the minicomputer industry in the country. First, due to 
our present level of economic, and particularly industrial 
development, and our overall socio-economic objectives, 
particularly with respect to employment generation, the 
type of minicomputers and their areas of application would 
need to be fundamentally different from those in the highly 
industrialised countries. Secondly, as computerisation in 
India was in its early stages, full advantage should be taken 
of the major technological developments in minicomputers 
and microprocessors which were occuring in the highly 
industrialised countries, particularly with reference to the 
type of manufacturing base which we set up. 

However, at that time world technology relating to both 
proccssoi s and peripherals for minicomputers was in a state 
of flux. Therefore, the Department of Electronics felt that 
some stability in technology should emerge, before decid¬ 
ing the technological basis and industrial structure on 
which our minicomputer industry should be built. 

Furthermore, September 1973 was also just the time 


when the country was hit by the oil crisis. The Department 
of Economic Affairs of the Finance Ministry, therefore, 
directed that the foreign exchange position was so tight that 
the greatest caution should be exercised before setting up 
new industries requiring large import content. The panel 
on minicomputers had estimated that the import content, 
covering both processors and peripherals, of a typical 
minicomputer system, would be about Rs 250,000 on an 
average. This meant that even a modest minicomputer 
programme involving an annual production of 290 
minicomputer systems would have-resulted in an annual 
foreign exchange drain of Rs 50 million. The magnitude of 
this foreign exchange outflow made it essential to build up 
considerable indigenous content before launching the 
minicomputer industry. 

About 60-70% of the total cost of a typical minicompu¬ 
ter system consists of the peripherals. It was, therefore, 
assessed, that indigenous production capacity for at least a 
minimum range of peripherals should be set up before 
industrial licensing of minicomputer systems was initiated. 
Otherwise, industrial approvals for minicomputer ‘man¬ 
ufacture" would result only in "kit assembly” on the basis of 
imported sub-systems, with all the deleterious effects that 
such kit assembly involves, e.g.. high foreign exchange 
outflow, negligible local value added, lack of standardisa¬ 
tion of processors and peripherals and an emphasis on 
hardware to the neglect of the software which is so impor¬ 
tant in that area. 

About two years ago, the technology of miniperipherals 
came to stabilise, at which time the Department of Elec¬ 
tronics initiated and financed R & D projects on the 
minimum range of peripherals in leading public sector 
companies and government laboratories and promoted 
similar development in-housc among private sector com¬ 
panies in both the large and small scale sectors. Industrial 
licences for the manufacture of these peripherals were also 
issued soon afterwards, with the result that by June 1977 
some 10 companies were geared to meet at least the initial 
peripheral requirements of the minicomputer industry. 
Thirdly, active promotional measures were taken by the 
Department to build up the software needed for tl\e 
minicomputer industry. A fourth initiative to prepare indus 
try to go into minicomputers in a meaningful manner, was 
to approve companies licensed to make electronic cal¬ 
culators, to diversify into microporocessor-based prog¬ 
rammable calculators, cash registers and accounting and 
invoicing machines, which constitute an intermediate type 
, of product to the minicomputers. This has borne positive 
results with several manufacturers having introduced such 
products into the market in the last 12-18 months. 

Having taken all these steps to prepare the ground for 
launching the minicomputer industry on a viable basis, as 
recommended by the minicomputer panel, the Department 
of Electronics has recently taken the approval of the Elec¬ 
tronics Commission to a comprehensive policy framework 
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and operational procedures for initiating minicomputer 
production. Based on this approval, the policy of govern¬ 
ment for the development of the minicomputer industry 
will be announced shortly. 

It may be pointed out that applications for minicomputer 
manufacture received in the past have been rejected/ 
closed as and when they came up for consideration, be¬ 
cause of the need for great caution in launching this indus¬ 
try for the reasons set out above. 

As regards the extent of minicomputer systems which 
have been imported in the last five years, only about 35 
systems have been imported. Most of these systems were 
meant for highly specialised applications involving special 
software packages, and import has been resorted to only 
after detailed case by case scrutiny. What is more, they 
were systems offering higher capabilities than even the 
TDC-312 and TDC-316 minicomputers made by our lead¬ 
ing computer manufacturer ECIL. None of these imports 
could have been avoided if the general minicomputer in¬ 
dustry had been launched earlier. 

Violation of Licensing Laws 

Mr Vasant Sathe: Is it a fact that consumer electronics, 
audio equipment industry which has been nurtured and 
developed by the pioneering efforts of small-scale elec¬ 
tronic units for years is now being dominated/ monopolised 
by the multinational companies, Philips India Ltd and 
Gramophone Company of India Ltd (HMV) by violating 
country’s licensing laws and that these companies are re¬ 
patriating huge funds by producing the items beyond their 
approved capacity; whether government has received 
complaints to this effect and if so, the important details 
thereof; and the action taken or proposed to be taken to 
protect the interests of small-scale units and check the 
monopoly malpractices by the dominant multinationals? 
Prime Minister, Mr Morarji Desai: Philips (India) Ltd and 
Gramophone Company of India Ltd are manufacturing 
consumer electronics and audio equipment under and ac¬ 
cording to licence and consequently no violation of licens¬ 
ing laws is involved. 

The manufacturers of amplifiers in *he small-scale sector 
have, however, represented that the large-scale units man¬ 
ufacturing radios offer ‘hi-fi’ and stereo amplifiers as an 
integral part of the radios made by them and this practice is 
detrimental to the interests of the small-scale sector. 

A 15 per cent differential excise duty has been in force 
since the Union Budget for 1977-78 to safeguard the in¬ 
terests of the small-scale sector. 

Regional Office of Electronics 
Commission In Calcutta 

Mr China Basu: Is the government contemplating to set up 
a regional office of Electronics Commission in Calcutta for 
the benefit of Eastern and North Eastern regions; and if 


not, the reasons thereof? 

Prime Minister. Mr Morarji Desai: The Information. Plan¬ 
ning and Analysis Group of the Electronics Commission 
has a regional office in Calcutta which has been in opera¬ 
tion since 1974 

Restructuring of Electronics Commission 

Mr Chitta Basu: Is the government contemplating to re¬ 
structure the Electronics Commission with adequate re¬ 
presentation from all States; and if not, the reasons 
thereof? 

Prime Minister, Mr Morarji Desai: No, sir. The Electronics 
Commission is a compact body consisting of not less than 
four and not more than seven members, and the member¬ 
ship of the commission is on an individual and not on a 
representational basis. As such it is fulfilling the objective 
for which it was set up. 

Imported TV Picture Tubes 

Mr Bir Chandra Deb Burman, Mr Sanat Kumar Raha and 
MrJagjit Singh Anand: Is it a fact that the basis of distribu¬ 
tion of imported TV picture tubes has been shifted from 
licensed capacity to production capacity since last year? 
Has the government been urged to revert to the earlier 
policy in this regard; and if so, what action has been taken 
in the matter? 

Prime Minister, Mr Morarji Desai: No, Sir (there has been 
no shift). 

Recently, some suggestions have been made to restrict 
the supply of imported picture tubes to large-scale units on 
the basis of their industrial licensed capacities and small- 
scale units on the basis of their approved capacities. Gov¬ 
ernment is of the view that the current distribution policy 
based on actual requirements is working satisfactorily and 
achieving objective of ensuring adequate availability of 
picture tubes to the smaller manufacturers of TV sets and 
of effectively coordinating imports with domestic produc¬ 
tion of TV picture tubes. □ 
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* un of amply rated 
components. 

* Glees eposy PCB 
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PLA ELECTRO APPLIANCES 
STARCH & ALLIED INDUSTRIES 


SE0NICS Ultra-mini Toggle Switches 


SEONICS ultra-mini Toggle Switches, though small in size, perform big 
jobs of the large-sized switches—efficiently, unerringly, over long 
periods I Due to their sub-miniature size, these switches are ideal for 
high density packaging. 



TUSSLE SWITCH NQ0EL-T U 



Sole selling agents : 

CHITRA AGENCIES 

1-2-332/17 Gagan Mahal Road, 
Hyderabad 500029 
Phone: 61231 


WASHER WASHER 

RCCOMMENDEO PANEL CUT-OUT 


SPECIFICATIONS 

Double Pole—Double throw 
: a) 2 amps. 250V A.C. 50 c/s 
b) 4 amps. 30V 
Below 10 milliohms 
500 Megohms (min) 

20,000 cycles/min. operation 

a) Coloured Plastic Caps for identification of controls 

b) Knurled mounting nut or Decorative mounting nut. 

For Bombay region: 

N.J. Electronics, 820 Parekh Market, 
Lamington Road, Bombay 400004 


CIRCUITRY 
CURRENT RATING 

CONTACT RESISTANCE 
INSULATION RESISTANCE 
LIPE EXPECTANCY 
ACCESSORIES 


For Delhi region: 

Chawla Trading Co., 1651 Bhagirath Palace 
Chandnl Chowk, Delhi 110006 
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Computer Techniques 
in the Soviet Union 

M. Morozov 


Today one can hardly find a field in Soviet science and 
technology where electronics does not play a major role. 
Machines, instruments, automated systems, computers, 
radio devices, artificial earth satellites, spaceships and med¬ 
ical equipment are inconceivable without electronics. 

Computers of the first generation contained thousands of 
electronic valves. The limits of the development' of elec¬ 
tronics based on electronic valves were exhausted. The 
cause of this lay in the valve itself: its lifetime was 2000 
hours. Therefore, the typical computer of the first genera¬ 
tion, which contained 10,000 valves, often malfunctioned: 
each six minutes a valve went out of order. Besides, the 
equipment occupied an area of a large factory and con¬ 
sumed much energy. 

The valve gave way to the durable transistor. The relia¬ 
bility of the computer of the second generation was six 
days. This term was accounted for by another factor. The 
lifetime of the transistor is millions of hours. However, the 
reliability of the system was limited by the low strength of 
the connections: the computer circuit had millions of vari¬ 
ous connections, mainly soldered which were the main 
cause of malfunctions. 

Solving this problem, Soviet scientists chose the way of 
creating monolithic microelectronic circuits. Methods of 
processing the surface of the plate were designed which 
enabled the obtaining of other necessary elements of cir¬ 
cuits on it—resistances, condensers, interconnections, etc. 

As a result, a whole group of components were placed on 


will become clear that only up-to-date technology could 
produce such a “mosaic panel.” It is only beam equipment 
that can draw such fine patterns. An ion beam helps to drive 
several ions of the admixture to the needed depth into the 
plate. 

A programming device controls the entire technological 
process. Man watches the process by the instruments and 
makes appropriate corrections. 

The sophisticated computer of the third generation has a 
reliability of six months and consumes just about 100 watts 
of energy like an ordinary desk lamp. The machine's vol¬ 
ume has decreased thousands of times (not a huge factory 
shop, but a bookshelf). The operation speed has risen 
10,000 times. In other words, the number of operations 
performed by the first computer in three or four hours is 
carried out today in the matter of a second. 

In the Soviet Union microelectronics is widely used now 
to perform the most important functions. It is used in 
computing centres, unique research instruments, onboard 
equipment of modern ships, planes and spacecraft, in con¬ 
trolling systems which regulate the operation of plants, 
traffic function and power grids. 

For instance, the Soviet complex system watches day and 
night over the state of all key units of a power station, 
regulates operation modes to make them optimum, 
switches the equipment according to the preset prog¬ 
ramme, simultaneously tabulates the main parameters, and 
in the prescribed time the printer issues a document on all 
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a single plate. These components, linked into a circuit, problems of interest for the controller. 

resembled a flat mosaic. If one adds that the pattern was Microelectronics is also extensively applied in medicine. 

very fine—half a micron (or 2000 lines per millimetre), it For instance, to study a stomach a radio pill has been 
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created in the USSR. This pill, which is like a bean in size, 
houses acidity and temperature sensors and a radio set. The 
patient swallows the pill, and the doctor traces its passage, 
looking at some instruments and deciphers the message, 
watching other devices. Thus, the opportunity has ap¬ 
peared to create a tiny radio controlled capsule, which 
floats through blood vessels to the heart, studies its cham¬ 
bers and valves and reports the results of the survey. 

Monolithic circuits mentioned above are not the only 
type of integrated circuits There are also film and hybrid 
circuits. The amount of information which grows with 
every day calls for the creation of new materials for its 
recording and storage. 1'he conventional photographic- 
plate and photographic film do not already meet the grow¬ 
ing needs of present-day technology. Today materials are 
needed which do not require development and which per¬ 
mit people to promptly record and erase the image. These 
conditions are met by Ftiros —new film material created by 
Soviet scientists. They have found the method of evolving 
film struct uses m which changes in optical properties of 
vanadium oxides me vividly manifested. I'he slight heating 
of this structure (up to 50-70 degrees centigrade above 
zero) brings about a sharp change of its colour. Within a 
time limit of less than a millionth of a second anv transfor¬ 
mation ol the colour is achieved practically in the whole 
range of the spectrum. 

I'he new material has very high resolving power: several 
thousand alternating colour patches can be recorded on a 
millimetre-long film. If the film is slightly heated (without 
reaching the temperature of the phase transition) the re¬ 
cord obtained will be preserved as long as necessary. To 
erase the record it is sufficient to slightly cool the film. 

It is possible to record on Ftiros signals from a laser or a 
conventional source of light by an electron beam or simply 
by a heated source object. The new material is employed in 
indicators, in various digital and lettered panels. Such indi¬ 
cators are already used in watch-making. Ftiros is widely 
applied in holographs too. The enormous speed of the 
change of holographic frame—of the order of 100,000 per 
second—makes it possible to record fast processes, for 
instance, to trace the dynamics of the development of gas 
flows or to control parts on a high-speed conveyer. The 
possibility of using Ftiros for the screens of cathode-ray 
tubes has been proved. Such tubes are needed to put infor¬ 
mation into optical computers—a new generation of com¬ 
puters. 

The implicity of technology is one of the main merits of 
the material. Its manufacture needs no super-clean materi¬ 
als or too costly installations. This explains the low cost and 
the mass character of Ftiros, which is of particular impor¬ 
tance due to its unique longevity. 

Within the next few years the designers of computers are 
to solve a qualitatively new problem—to work out a model 
of a computer of the fourth generation. These machines 
will have the main properties of the best samples of the 


computer of the third generation, but their size will be 
67-75 per cent smaller and will learn to fully remove their 
malfunctions. Soviet specialists are working on new com¬ 
puters (for instance, the EC-1868 with a capcity of about 
1.5 million operations per second) and on the improvement 
of the process of computer manufacture. The Minsk Com¬ 
puter Plant has decided to abandon the conveyer method of 
assembly because the probability of errors was too great 
and the production rates were hindered. For instance, the 
frame—one of the most labour-consuming elements—has 
about 5000 connections. An assembly man had to conduct 
complicated calculations, each time finding the necessary 
pin. Now in the frame section the serial assembly is done 
with the aid of an automated control system. The computer 
guides the assembly man. If the assembly man wrongly 
chooses the wire and tries to connect it, the indicator lamp 
immediately flashes up. In a word, today the computer 
works for itself. 

The creation of the Nairi-4 small computer was a great 
success of Soviet designers. The so-called micro¬ 
assemblages are used in it with a high degree of integration 
which made it possible to radically reduce the size anti to 
enhance the computer’s reliability. Finally, a memory on 
cylindrical magnetic films of a new type has been worked 
out for the Nairi-4. 

Soviet scientists have had to solve not only purely tech¬ 
nological problems; they also faced the dilemma: either to 
create an all-purpose machine, as previously, or to follow 
the road of specialisation. I’he “golden mean” was chosen. 
The new computer is fitted for problem - orientation. In 
other words, its structure and performance allow the user 
to tunc the machine to a concrete problem: for instance, 
problems of the automation of the designer’s workplace, or 
control over the quality of radio electronic equipment or 
control over technological processes or air traffic at a large 
airport. 

I’he Nairi-4 belongs to the class of small computers 
which are increasingly applied in various sectors of the 
Soviet economy, in Soviet science and technology. It can 
perform about 500,000 operations per second. The capac¬ 
ity of its internal storage is 64,000 alpha-digital symbols. 
The computer is linked with the outside world by a trunk 
channel with a capacity of up to 30 million bits. The channel 
makes it possible to simultaneously connect a large number 
of various devices to the machine. 

Monolithic, film and hybrid integrated circuits are de¬ 
veloping simultaneously. They are used in a comprehensive 
way, and the spheres of their application grow with each 
passing year. □ 

For Better & Wider Publicity 
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COBOL PROGRAMMING (Part 5) 

R. Ramaswamy and T. V. Krishnamurthy 


Wc have said that to get a full picture of the structure of a 
Cobol program we have to make frequent excursions to the 
three major divisions, namely, the environment division, 
the data division and the procedure division. Now it is time 
for us to look into some details in the data division. 

Data dlvlalon 

Any operational instruction given in the procedure divi¬ 
sion invariably refers to some data. Unless all the data have 
been completely described in the data division, they cannot 
be used in the procedure division. When one describes a 
data in the data division, immediately space is allocated in 
the computer memory as per the data description. Cobol 
requires prior allocation of memory space for all the data 
items and working areas. In Fortran, if we write 
X = A + B 

immediately a storage X is created in the memory and the 
value obtained by adding A and B is stored in the memory. 
In Cobol the above operational instruction is written in the 
procedure division as 

COMPUTE X = A + B 
or ADD A B GIVING X 

When it is written as above, the storage X is not created in 
the memory as in Fortran. The notations X, A and B must 
have been previously defined in the data division and the 
storage must have been reserved already. In summary, we 
can say that every data name that occurs in the procedure 
division must have been described in the data division 
earlier. So it is clear why the data division precedes the 
procedure division in a Cobol program. 

We have said that any manipulation of data in the proce¬ 
dure division can take place only if the data space has been 
reserved in the data division and the relevant data entered 
there. This means that the computer cannot be instructed 
to read the data directly into the working area from the 
punched cards for manipulation purposes. First of all the 
input data must be written in the memory in the allocated 
space and then they must be taken to the working area. 
After processing, the output data cannot be directly trans¬ 
ferred from the working area to the printer. The output 
data must be transferred to an allocated space in the mem¬ 
ory and then transferred to the printer from the memory. In 
Fortran data can be directly read into the working area and 
the output directly taken to the printer from the working 
area. This is called ‘load and go processing.’ Cobol is not 
intended for such ‘load and go processing.’ So Cobol for¬ 
malisms are more elaborate than Fortran. 


This is the fifth part of a serial being published regularly since January 
1978. 


Data structure 

When we have a large number of data belonging to a 
particular group, we can give each data a different name to 
distinguish them. A convenient practice is to give a com¬ 
mon name for the group and distinguish the different data 
by using different subscripts to the common name. For 

example, A(l), A(2), A(3), .A(n) represent the 

data names in an array or group called A. This group 
contains ‘n’ data names. Data names can also be rep¬ 
resented by using double subscripts such as A(l, 1), 
A(l, 2), A(l, 3) etc. This is how we do in Fortran. Mere 
representation of data in one-dimensional or in two- 
dimensional arrays do not tell us anything about the rela¬ 
tionship between the different data items. Each element of 
the array has an independent status and has no hierarchial 
structure in that array. In business and commercial prob¬ 
lems, we need to know the structural relationship between 
the different data items for effective processing. Cobol 
language provides for this facility by establishing a hierar¬ 
chial structure for data. We call this organisation of data in 
Cobol as Cobol File or simply a File. 

The name file signifies almost the same meaning as the 
file maintained in any organisation. Suppose one wants to 
prepare the pay cheque for all the employees in a firm, the 
cashier gets the necessary data from a file called the payroll 
file. The payroll file contains information about each emp¬ 
loyee, his status, basic salary, different allowances, differ¬ 
ent deductions etc. The information relating to each emp¬ 
loyee is called a record. The collection of such records is a 
Cobol file. For example, there may be a data record for 
each employee called by some name, say. Employee-pay- 
record written on each page of a ledger. This record may 
give the employee number, name, daily wages, days 
worked, allowances, deductions etc, somewhat as shown 
below: 

Pag*-l Pag*-2 Page-3 

Employee No. 

Name 

Status 

Daily Wages . 

Days Worked. 

Allowances 
Deducations . 

Each page of the ledger can contain details about an 
employee, as shown above. Each page will constitute a 
record. The collection of related records constitutes a file. 
The ledger book is equivalent to a file. The details in each 
record are also related items called data items. Hence a 
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record is a collection of related data items. 

The records in a file are usually organised so that any 
individual record may be retrieved. Hence they are ar¬ 
ranged in sequence, based on some key item in the records. 
For example, the employee number can be a key item for 
identification of personal records and they can be arranged 
in an ascending order . The records can also be arranged in 
an alphabetic order of names. 

Just as we can have different ledgers for keeping the 
different records, we can have different files for keeping the 
different records, say stock inventory, medical records, 
insurance policy etc. A collection of files is called the data 
base. The purpose of file organisation is to get the approp¬ 
riate information at the appropriate time with minimum of 
time delay from the volumes of files. The Cobol data base 
organisation with its hierarchial structure of data is able to 
achieve this task very efficiently. 

Data simply means recorded information. Consider an 
employee record containing information like his name, sex, 
marital status and address. Then we say that the employee 
record is a group item containing a number of data items. 
Take the data item relating to the sex. This data item 
cannot be further subdivided. We call such data items as 
elementary data items. Consider the data item relating to 
the address. This can be further subdivided into data items 
which give the name of the city, street, house number etc. 
We call the data item, address, as a group data item. We can 
consider the relationship between the group data and its 
consitutents by a structure somewhat as shown below: 

DATA BASE Uvel No 

FILE-1 FILE 2 FILE-3 FILE-4 

PAYROLL 


EMPLOYEE TAX DEDUCTION 

RECORD RECORD RECORD 



HOUSE STREET 

NUMBER NAME 


The hierarchy of the different data are represented by 
certain numbers called the level numbers. The deeper the 
data item,the higher is the level number assigned. 

The file is the broadest category of data and is assigned 
the highest level in the hierarchy. It is given the name FD to 
set it apart from the other organisational levels. Records, 
the next broadest category, are always assigned the level 
number 01. Data groups and elements within records may 
be assigned any level number from 02 to 49. Data elements 
independent of one another should be assigned the same 
level number. Elements belonging to a group should be 


assigned a level number larger than that assigned to the 
group name. In terms of the above description the level 
numbers of the different data items in the data structure 
diagram are written as follows: 

FD FILE-1 

01 EMPLOYEE-RECORD 
02 NAME 
03 FIRST 
03 MIDDLE 
03 LAST 

02 SECURITY NUMBER 
02 SEX 

02 MARITAL STATUS 
02 ADDRESS 
03 STREET 

04 HOUSE NUMBER 
04 STREET NAME 
03 CITY 
03 STATE 
03 COUNTRY 

The structure of data with the level concept enables the 
programmer to refer to individual elementary item or 
group item by name. Whenever a.01 level record is refer¬ 
red, all the items within the record are immediately availa¬ 
ble. This is a great advantage for input and output. 

Special level numbers 

In addition to the level numbers in the range 01 to 49 for 
representing data structure, there are two special level 
numbers 77 and 88. Data elements which do not belong to 
any data organisation or the so-called independent data 
elements are assigned the level number 77. These data 
elements occur at the working storage area and they are not 
further subdivided. The level number 77 is written in the 
A-margin. Certain conditionals may require a value to be 
assigned to each possible alternative and that each alterna¬ 
tive be given a name in the data division. When this occurs, 
the condition names are given the special level number 88. 
The meaning of the two levels will become clear when we 
consider an actual program using them. 

Cobol data aymbola 

Cobol data are of three types, namely, alphabetic, 
numeric and alphanumeric. The data fields belonging to the 
above data classes are described symbolically by the letters 
A, 9 and X respectively. 

Numarlc data 

When the data is numeric, each digit is represented by 
the letter 9, so that an item of four digits would be described 

HS 

PICTURE 9999 
or PIC 9999 

It is not necessary to write a string of 9’s, and the same can 
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be written in a compact form as 
PIC 9(4) 


Any four-digit number will be described by the above 
picture clause. For example, PIC 9(4) can reprcsen'. a 
number 2345 or 3456 or 5678, and so on. If there are less 
than four digits in the number, the number is stored in the 
memory as 0023, in case the number happens to be 23. If 
the number is signed, the letter * S' is put before the leading 
‘9’ which defines the numeric field. For example, the caluse 
PIC S9(4) 

can represent a number-2345. The 'S' character is said to 
indicate the position of an assumed sign. ‘Assumed’ means 
that the indicator sign ‘S’ is not written as part of the field 
and is not therefore counted in the length of the data item. 
The definition of a four character signed numeric data item 
would therefore appear as 
PIC S9(4) 

The use of assumed sign does not affect the positive num¬ 
bers. For example, the value 2345 stored at a field de¬ 
scribed by the clause PIC S9(4) will be stored only as 2345. 

A decimal point is indicated by the letter V at the 
appropriate place. The ‘V character also indicates the 
position of an assumed decimal point. A number 23.45 will 
be punched in the card as 2345 but the location of the 
decimal point is indicated to the computer by the picture 
clause written as 

PIC 99V99 

It must be noted that a numerical field can contain only 
the digits 0 to 9. Blanks are not numeric characters. When 
punching data on cards, one should be careful to zero-fill a 
field with leading zeros, otherwise one may be in for sur¬ 
prising results. Thus in a field of six positions, the numeric 
234 should be punched as 000234. 

For punched card data that are to be processed by use of 
a Cobol program, any negative number is so identified by 
punching the negative sign over the rightmost digit by 
multipunching. This means that when you punch the right¬ 
most digit, you depress the MULTIPUNCH key and punch 
both the desired digit and'—■’ sign in the same card column. 
This corroborates that the sign does not take up an extra 
position in computer memory. 

The following exaples show how the different numbers 
are stored in the memory against the different descriptions. 


Description 


PIC S9999V99 
PIC S9999V99 
PIC S9(4)V99 
PIC 9(6) 

PIC S9(6)V999 


Numeric Represented 
value in storage as 

167.89 016789 

- 1234.56 123456 

- 0.10 000010 

3456 003456 

-234.178 000234178 


Assumed sign and decimal point indicators are used for 
representing the input data which are to be used for further 
computation. But for outpudng the results the actual signs 


and decimal points should be present, i.e. the output data 
must be edited for better presentation. Editing of data may 
involve suppression of zeros, insertion of comma, sign and 
decimal points. It the editing symbols ate used in the input 
data which are to be used for manipulation, the computer 
will give error message. 

Editing of data 

Data items that will be printed need editing so that they 
will be more meaningful. Editing is generally required for 
numerical data. Sometimes editing is done for al¬ 
phanumeric data also For this purpose, additional signs 
and symbols ate tequired. 7, , B... 1 , ,$ are some of the 

edit symbols and signs that are used in Cobol. 

Z edit symbol 

The Z character is used for suppressing zeros in leading 
positions in a numeric field. The letter Z is placed in posi¬ 
tions where zeros are to be replaced by blank spaces. The 
following examples will illustrate the use of Z edit symbol. 

Actual Item Picture Printed as 

04567 Z9999 4567 

00567 ZZ999 567 

Suppose we insert more number of Z characters than 
there are leading zeros, we say the Z character is floated. 
Floating Z will not affect any other numeral, nor will it 
suppress zeros which are in significant positions. The fol¬ 
lowing examples will illustrate the use of float ingZ picture. 


Actual Item Picture Printed as 

04567 ZZZZ9 4567 

040067 ZZZZZ9 40067 

00000067 ZZZZZZZZ 67 

00670 ZZZZZ. 670 

4567 ZZZ9 4567 


Note: Z must never be preceded by a 9, B or 0 (zero) in the 
picture. 

Period (.) edit symbol 

We have said that the use of V in the picture description 
indicates the presence of assumed decimal point in the 
data. Such data can be used only for computational pur¬ 
poses. If such data have to be displayed or printed, the 
actual deciipal point must be indicated after the letter V. If 
we write the picture without the decimal point we will get 
an erroneous result. For example, if we give a picture 
999V99 for outputting a value 12.32, we will get the print¬ 
out as 01232. But if we give the format as 999V.79 the 
value will he printed as 012.32. If we give the picture 
ZZZ9V.99, we will get the printout as 12.32 Hence in a 
numeric field where the decimal fraction is to be disting¬ 
uished from integers, the period is inserted in the approp¬ 
riate place after the position of the assumed decimal point 
indicated by the letter V. 

It may be noted that the (.) sign inserted takes one 
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location and so it must be counted for finding the field 
width, even though the letter V is not counted for field. If 
we don’t put the V operator in front of the decimal point, 
the printed result will be erroneous. For example, if we give 
a picture 99.99 for printing a value 12.32, the result will be 
00.12. This appears somewhat surprising. But this is so, 
because, as per the picture clause there is no fractional part 
in the number in the absence of any decimal point operator 
*V\ The period does not signify the position of a decimal 
point, but only that a period has to be inserted after the first 
two characters. Looking at the contents, as no reference to 
the fractional part is made, the computer will treat the 
value as integer 0012 (total 5 characters made of four 9’s 
and one decimal point) and insert a period after the first 
two characters, outputting the result as 00.12. So in order 
to get the correct output, the format must be written as PIC 
99V.99. This will cause the printing of the output as 12.32. 

Suppose a data like the day (DD), month (MM) and year 
(YYYY) is to be printed as DD.MM.YYY, we have to 
insert two periods in the picture format as PIC.. 
XX.XX.XXXX. Putting a V operator in the above case will 
be absurd. There cannot be more than one V operator in a 
number. A data 12111977 will be output as 12.11.1977 in 
the above picture format. It must be noted that a V 
operator is used only for numeric fields and for al¬ 
phanumeric fields the V operator is not used. 

The following examples will illustrate the use of period 
edit symbol in numeric fields.* 

Data item Picture Printed as 


2345b 

13.2 

(f.10 


99V.999 23.456 

PIC ZZZV.9 13.2 

PIC ZZZV.99 .10 


B adit symbol 

This is an insertion character resulting in blanks being 
created in the designated positions. To print a name 
RRSWAMY as R. R. Swamy, we can give the output 
format as PIC X. BX. BXXXXX. The period edit will give 
the periods after the letters R and R. The B edit will give 
the blank spaces in the two required positions. Thus the 
output becomes more meaningful. Suppose we want to give 
the day, month and year as 12 111977 in the output, we can 
give a PICTURE XXBXXBXXXX. The B edit symbol can 
be used with both numeric and alphanumeric fields. 


It may be noted from the above that a comma is inserted 
at any desired position, but when it is used in conjunction 
with Z edit symbol, a comma is inserted only after the first 
significant digit is printed. In the last example, even though 
there are two commas in the Picture clause, there is only 
one comma in the output, since the first significant digit 
(non-zero) is encountered only after the position of the first 
comma. So the first comma is ignored and only the second 
comma is inserted. However, if the value is 234572.72 the 
above-mentioned picture will give the output as 
2,34,572.72. The two commas are inserted in the proper 
positions. Since the comma edit symbol occupies a location, 
it must be counted for the field length. 

Plus and minus(+ & -) adit symbols 

Suppose one wants to insert a — sign before a negative 
number or a + sign before a positive number, the approp¬ 
riate signs can be placed in the output picture The — 
Picture insertion character differs from the S character in 
that the use of the S character identifies a field as a signed 
one for computational purposes, but the sign does not 
occupy a position as such. The use of + and - edit symbols 
occupy a character position and hence must be counted for 
field length. The + and - signs can also be floated just like 
the Zedit symbol. This means that the leading zeros will be 
automatically suppressed if there are more number of + or 
- symbols. The following examples will illustrate their 


use: 



Actual item 

Edit Picture 

Printed as 

- 123.47 

- 999V.99 

- l'23.47 

- 123.47 

-9V.99 

- 123.47 

1.28 

-9V.99 

1.28 

- 1.28 

-9V.99 

- 1.28 

+ 1.28 

-9V.99 

+ 1.28 

1.28 

999V.99 + 

001.28 + 

1.28 

999V. 99- 

001.28 

0.0 

+ + + + 

bbbbbb 

- 13 

+ + + + 

bbb-13 


It may be noted that the + and - signs may be placed as 
first or last characters of Picture. When a- sign is placed for 
a positive number or zero, the space will be left blank. Of 
course, the - sign will appear in the printout if the number js 
negative. 


Comma (,) adit symbol 

This is used to insert a comma wherever desired in 
numeric as well as alphanumeric fields. The following ex¬ 
amples will illustrate the use of the comma edit. 

Actual value Edit picture Printed as 

2345.72 ZZZ99V.99 2345.72 

2345.72 ZZ, Z99V.99 2,345.72 

2345.72 Z, ZZ, Z99V.99 2,345.72 


•Though this format is required for ICL 1900 series machines, the V 
operator is not required for IBM 360 series machines. 


Dollar ($) adit symbol 

The $ insertion can be done at the desired position by 
using the sign in the picture code. Since the $ sign is counted 
in the field size, the field should be assigned at least one 
more position than the maximum number of significant 
• digits expected. The $ sign may also be floated, by which we 
mean that it will not necessarily be entered in the leftmost 
position of a field but will be entered to the left of the first 
significant digit in the field and be preceded by blanks. 

Suppose we have an editing picture clause as PIC 
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$$$999, the computer looks at the data and checks whether 
there is any zero in the leftmost position. If it is zero, the 
next digit is examined. If this next digit is not zero, the $ 
sign is inserted directly to the left of it. For the above clause 
the $ sign can be in any one of the fi-st three positions 
according to the value stored in the field. The following 
examples illustrate the use of the $ picture insertion charac¬ 


ter. 

Actual item Edit Picture Printed ax 

234.56 S99V.99 $234 56 

100 $999999 $000100 

100 $$$$$$9 $100 

0023 SZZ99 $23 


One must be careful it one uses a combination of the 
different floating edit symbols. Since $. + or signs are 
mutually exclusive as floating, if we want to have both float 
and + or - sign, we write the +or the - sign to the right of 
the field as $$$$999—. This picture will output a value 234 
as $234-. 

Since the list of editing symbols available will vary 
slightly from computer to computer, it is advisable to refer 
to that manual at the computing center for the complete list 
of editing symbols. 


Alphabetic and alphanumeric data 

An item containing only alphabetic characters can be 
described by using the ‘A’ picture code. For example, the 
clause written as PIC A(6) may represent a name with six 
alphabets, say, KRISHNA, If the item contains both al¬ 
phabetic and other characters, X can be used in the picture 
code. For example, the clause written as PIC X(6) may 
represent a name O’NEAL. Note that the names like 
O’NEAL do not contain only alphabetic characters. When 
the field width is more, the data items in the A and X 
picturers are left justified. When the field width is less, the 
data items are truncated on the left side. The following 
examples illustrate the use.of A and X pictures. 

Data Value Picture code Printed as 

DIODE PIC A(5) DIODE 

TUBE PIC X (5) TUBEB 

A-B-C PIC X(4) -B-C 

To be continued next month 
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Clearance Sale 

50% off on Previous 
Annuals 

Some copies of EFY’s Annual Number 197 / and 
Annual Number 1976 are left in our stocks 
Those who desire to have copies of these 
bumper issues can have them at half price, till I he 
stocks last. 



1976 Annual 

1977 Annual 

Discounted 

price 
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Rs 10.00 

Original 
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Rs 20.00 
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Who’s Who 
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Company 
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Postage will be borne by Electronics For You 
for these two annual issues 
The current Annual Number 1978 is available 
for Rs 20, plus Rs 2 for despatch by registered 
post. 
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Attention 
Electronic equipment 
Manufacturers 
Now available indegeniously 



■ No Vant, No leaking problem. 

■ Completely Sealed steel body. 

■ Single or in Stacked form upto 12 volts. 

■ Capacity ranging from 150 M.A.h. to 1 A h. 

Manufactured by CELLS NVIDIA 

C-14 MARUDHAR INDUSTRIAL AREA. BASNI 

_ JODH PU R-342005 Ph: 20059 

Apply for distributorship in unrepresented Areas. 

oittrlbuion lor Rajasthan. MPs Gujrat M/s Goodwin Emarprlss. Intlds Jalorl Oats. 
Jodhpur 342001 . lor Karnataka M/a Sudha Industrial Comblnss, 1603.3rd Cross Road, 
Ramohsnapuram, Bangalora 660021 . lor DsIM. Punjab. Haryana. Chandigarh, H.P 4 
U P M/s Usha Communlcallona Pvt Ltd, Plaza Clnama Building, Connaught Plaea 
Nnw n«uii.iioooi 


Metallized Polyester Capacitors 

Mrs: Trmobr Conponwts, Mm. ^ 

Types available 

Rady Kap : P.P. Can f Radial lead 
Poly Kap S Polyester tape ( Axial lead 
Plasti Kap • Special types, P.P. Can 
and Box Kap * aluminium Can and RC Units. 


DC. Voltage 

Capacitance range 

100 

0.47 to 10. 0 MF 

250 

0.01 to 10.0 MF 

400 

0.01 to 2.2 MF 

630 

0.01 to 0.47 MF 


For Bombay region 


Smeeta Trading Co 
Hauman Building, 
Chunam lane, 
Lammington Road. 
Bombay-400007. 


N.J. Electronics, 

820, Parekh Market, 
39, Kennedy Bridge, 
Bombay-400004. 


A 

ACON 

Electrolytic Capacitors 
for Radios, TV, Defence & 
Communications 

0.47 mfd to 10,000 mfd 

WORKING VOLTAGE 6VTO100V 

Ashish Electronics Pvt. Ltd. 

Regd. Office . Navayard, Chhani Road. Baroda - 390002 
Phona: 8866 Gram: JHONELEC' 

Telex: JHONSON 017-259 
Delhi : 273453 Hyderabad : 43036 Madras: 85904 


Wanted: 

Technical Penpushers 

EFY is on the lookout for people who 
have the knack to simplify (not over-) 
technical matters so that these can be 
understood by a larger cross-section of 
readers, people who can write from 
their own experiences, people who 
(really) have something to say. 

The articles may be constructional, 
practical or those having some appli¬ 
cation in industry, trade, education or 
R&D. 

Honorarium will, of course, be paid 
for such articles at the normal rates. 

—Managing Editor 
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Fuzz Unit 

The fuzz effect is a weird musical sound which is very much 
in use with the latest Pop groups. The fuzz boxes available 
in the market are quite expensive and may cost around Rs 
300. The circuit given here is of a very economical fuzz unit, 
and should cost about Rs 50 only. 

As seen from the diagram, the fuzz unit is a two-stage 
amplifier. The input from an electric guitar is fed to the base 
of T1 and then passed on to the base of T2 for further 
amplification. The second stage acts as an over - driven 
amplifier which clips and distorts the input audio signal. 
This produces the ‘fuzz” effect. 

The potentiometer VR1 is connected to exercise some 
control over the ‘quality’ of fuzz; VR1 varies the bias on the 
base of T2. The preset VR2 is incorporated to work as a 
variable attenuator so as to prevent overloading of the 
main amplifier. The main guitar amplifier could be perma¬ 
nently damaged if the output from the fuzz unit was too 
high. 

A certain amount of treble boost is provided by the 



PIMM note: 

1 AM the reelMor* are VaW. I OS rated 

2 VR! It 1 megohm tin. or log. pot with switch 

3 VR 2 Is 100 kllohm skeleton pre-set 

4. JK1, JK2 ere Input and output lacks 

5. Screened wire should be used al the input and output jacks to avoid 
undersirabl* noise pick-up 


capacitors C2 and C3, which is a desirable effect with the 
fuzz effect. If more treble is desired, the values of 
capacitors C2 and C3 may be reduced. 

The fuzz unit is generally used with a lead guitar, but it 
can also be used with electronic organs, bass guitars, and 
even microphones. 

A small 9V battery is recommended though any ade¬ 
quate power source may be used. 

ASHOK K. DOCTOR 


Regulated Power Supply with 
Automatic Battery Switching 

A majority of the transistor ieceivers now available in the 
market operate with a battery voltage of 3,4.5,0 or 9 volt. 



For required output voltagt V, tht appropriate battery 9 Is required as follows 
V(Output Voltaga) B (Baitary Voitaga) 
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These receivers arc operated most of the time inside the 
house and, therefore, a battery eliminator which can supply 
the required voltage working from the main supply, is a 
desirable accessary to the transistor receiver. 

Here is a simple regulated power supply with automatic 
battery switching. The principal advantage of this cirucit is 
the automatic takeover of load by battery whenever mains 
fail. In this, in order to overcome the large variation of 
output voltage, either with the mains voltage fluctuations 
or with the load current swings, a dry cell battery is used as a 
source of reference voltage. 

Since, in this circuit a dry-cell battery of required voltage 
is used as the reference, it provides a stable output with 
very good regulation.The regulation is of the order of 1% 
for a load current variation form 25 mA to 250 mA; and 
the output ripple voltage is not more than a millivolt. 

LAL1T KUMAR RANPURIA 

Circuit to Run Tape Recorder 
In a Car 

Here is a circuit, in response to Mr R. Gupta’s request 
(under letters in EFY March '78 issue), to run cassette tape 
recorder in a car. It can also be used as a continuously 
variable 0-1IV DC source. The circuit is cheap and uses 
very few parts, and can be adjusted for any cassette recor¬ 
der. But it does not have any short-circuit protection. 

The resistance R1 limits the current through the zener 
diode. The zener voltage appears across the potentiometer 
and does not vary with the battery voltage, as long as it is 
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above 12V. The required voltage is tapped off and fed to 
the base of the T1-T2 Darlington pair configuration. This 
voltage minus the base emitter drop appears across the 
load. The circuit shown will deliver over 1 amp at any 
voltage within the specified range, and this should be 
more than enough for any cassette recorder. 



For setting up, the potentiometer is first put in the 
minimum position and the load is applied. The potentiome- 
tet is then adjusted for the required voltage. 

Ihe zener diode is used instead of a simple potential 
divider to enable the voltage to be fixed even when the car 
is speeding. (Ed: Please note the similarity of this circuit 
with the circuit for use with positive ground vehicles pub¬ 
lished on page .33 . . . .) 

DINYAR CONTRACTOR 
Vasavi introduces one more instrument: 


Direct Reading 
Capacitance Meter 



■ Direct measurement of capacitance. 

■ Percentage deviation from a standard 
possible. 

■ Both mains and battery operation 
with changeover facility (automatic). 

■ Large range of 3 microfarad. 

■ Low cost. 

For details contact: 

VASAVI ELECTRONICS 

Plot 162, Vasavi Co-op. Housing Society 
Kakaguda, Secunderabad 500015. (Phone: 70995) 


Some Facts 


When it comes to advertising electronic pro¬ 
ducts, there is nothing to beat ELECTRONICS 
FOR YOU. This is a proven fact, well known to 
the EFY's regular advertisers. 

Why? 

1. Because this is India's most popular elec¬ 
tronics magazine and is being read by almost 
every one in India who is interested in elec¬ 
tronics. 

2. EFY now enjoys the largest circulation 
among electronics journals brought out in 
India. Not only is it bping subscribed to by a 
very large number of companies, institutes, 
schools & colleges, public libraries and indi¬ 
viduals, it is also being sold through prominent 
bookstalls all over India. 

3. It offers the best of reading material. This 
magazine, therefore, not only goes’ to its 
readers, but is read’ by them. 

4. EFY is now printed by offset process. It 
means you do not have to spend a paisa on 
blocks, matrices or stereos, and you can be 
sure of a good reproduction of your advertise¬ 
ment. 

5. Unlike a local newspaper, it makes your 
advertised products known all over the coun¬ 
try, and at a much less cost per interested' 
reader too! 

6. Sipce this magazine is referred to re¬ 
peatedly by the readers, your advertisements 
in EFY serve as constant reminders to the 
readers. 


Advertising in ELECTRONICS FOR YOU re¬ 
ally pays. Try it yourself! 
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Philips: Profits Up 

Sales of Philips India Ltd, including 
exports, increased from Rs 720.8 
million in 1976 to Rs 798.1 million in 
1977. The exports increased from Rs 
47 million to Rs 49.2 million. Exports 
of Jamps and radios continued to 
occupy a predominent position. 
Increases were achieved in exports of 
multimeters and electrodes as well as 
cassette recorders. 

The profit for the year before tax was 
Rs 90.8 million compared to Rs 68.5 
million in 1976. Provision for tax is 
53.5 million as against Rs 43.5 millior 
last year, leaving a profit after tax of Rs 
37.3 million which was Rs 25.0 million 
in 1976. 

In accordance with the approval of 
the Controller of Capital Issues 
2,716,000 shares of Rs 10 each have 
been allotted on March 28, 1978, as 
fully paid up bonus shares in the ratio of 
one share for every five shares held by 
capitalising the share premium and a 
part of the gerferal reserve. The 
direotors have recommended a final 
dividend of Rs 0.80 per share on the 
increased capital of Rs 163.0 million^ 
subject to deduction of tax. This, 
together with the interim dividend of 
Rs 0.50 per share, declared by the 
board of directors in December 1977, 
will make a total gross distribution of 
Rs 19.8 million as compared to Rs 16.3 
million for 1976. 

The increase in the market for 
television sets and radio sets in the 
country has resulted in higher demand 
for components. In certain areas it is 
apprehended that the present installed 
capacity will not be able to meet the 
growing demand of these markets and 
shortages may occur. 


The radio market showed a growth 
over 1976. In the field of record playing 
equipment the company launched the 
first Indian made hi-fi stereo turntable. 
This electronic turntable will fill the 
gap in high-power stereo systems, so 
far met by imports. 

The production of cassette recorders 
is as planned and the company has 
successfully exported 40% of the 
production as stipulated in the 
industrial licence. This, however, 
resulted in the domestic demand not 
being met, according to the company. 

The professional equipments factory 
at Pune has now been fully geared for 
the design, development and 
production of complex electronic 
equipment and systems needed by the 
various users in the country and for the 
export markets. The main thrust of the 
activities in this field is in the direction 
of providing systems tailor-made to 
customers’ applications. The plant 
management system developed by the 
company has been well received in the 
market. 

The company spent Rs*20 million on 
research and development in 1977. 
About 450 persons are employed in its 
research and development 
laboratories. 

In order to ensure continuity of the 
operations at the telecommunications 
factory at Calcutta the directors 
proposed to enter into a joint sector 
project with the West Bengal 
Electronics Industries Development 
Corporation (WBEIDC) for 
manufacture of trans-receivers. The 
company proposes to invest initially Rs 
4 million (which is 40%) in the share 
capital of the proposed company. 
WBEIDC will hold the balance 60%. 

A scheme for dilution of the 


shareholding of N.V. Philips' 
Gloeilampenfabrieken, Holland, has 
been submitted for the approval of the 
government of India under the Foreign 
Exchange Regulations Act. 

BEL Encourages 
Sub-Contracting 

Bharat Electronics Ltd (BEL) believes 
that sub-contracting components and 
sub-assemblies to ancillary units and 
small-scale industries is the best 
method of increasing value added per 
man hour. 

It started its ancillary unit in 
1965 with the establishement of 11 
small units having combined 
production capacity of Rs 120,000 per 
annum. Now their number has risen to 
14 with turnover of more than Rs 4 
million per annum. 

Also, more than 200 small industrial 
units spread over the whole count ry are 
now supplying BEL with 
sub-contracted items ranging from pins 
to professional-grade assemblies. The 
major sub-contracted orders consist of 
castings, forgings, plastic mouldings, 
rubber mouldings, machining, 
precision sheet metal components, 
electro-mechanical components, 
electronics assembling and 
sub-assembling, metal finishing, 
industrial tailoring and industrial 
packaging. 

Siemens: Uncertain 
Outlook 

The company's chairman, Mr D.M. 
Khatau, told the shareholders at the 
21st annual general meeting of the 
company, held on March 1, 1978, that 
the company’s operations had been 
adversely affected due to the disturbed 
labour situation at the Kalwa Factory, 
caused by inter-union rivalry. He 
cautioned that the outlook for the 
future was uncertain in view of the 
labour situation and the general 
economic outlook in the country. The 
chairman also pointed out that the 
impact of the union budget on 
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company’s operations would push the 
cost of production still further. 

During 1976/77, the sales turnover 
was Rs 761 million (Rs 733 million): 
increase of 4 per cent. The pre-tax 
profits improved to Rs 86.0 million (Rs 
80.3 million). The gross profit, how¬ 
ever, showed a marginal decline to Rs 
43.8 million from Rs 44.3 million, on 
account of the effect ive rate of taxation 
being higher. 

I he con.p-r/ ’s financial ratios have 
been quite good. The debt/equity rad- 
tio touched an ail - time low of 0.3:1. 
The interest burden has oet reduced 
to Rs 6.2 million (Rs 11.4 million) on 
account of improved working capital 
management. The company issued 
fully paid-up bonus shares in August 
1977 in the ratio of one share for every 
two shares held. These bonus shares 
qualify for the full proposed dividends 
for the financial year 1976/77. 

The company has maintained di¬ 
vidend at 16 per cent on the enlarged 
capital after bonus issue The dividend 
payment will involve Rs 11.5 million. 

Khandelwal Herrmann 
— Siemens AG 
Collaboration 

Khandelwal Herrmann Electronics 
Limited, presently engagged in the 
manufacture of electronic components 
and semiconductors, has entered into a 
collaboration with the Siemens AG for 
the manufacture of silicon controlled 
rectifiers and triacs. This agreement has 
now been approved by the project ap¬ 
proval fxiard of the government of 
India, according to the company 

The initial investment in this project 
will be approximately Rs 10 million. 
The productionisation of SCRs and 
triacs is expected to start in a year and a 
half. 

The special feature of the devices 
produced will be that they will be made 
in plastic housings and consequently 
will be available cheaper for use in 
household gadgets, motor controls, fan 
regulators and a host of other small 
motor control systems. 


Names in the News 


P.K. Sandell 

Frabir Kumar Sandell, manager - 
communications division of Forbes 
Forbes Campbell & Co Lid, Bombay, 
has now been appointed managing di¬ 
rector of Uptron - Forbes Ltd. This 
company has been formed jointly by 
U.P. Electronics Corporation and 
Forbes Forbes Campbell & Co. 

Mr Sandell carries with him a rich 
and varied experience of over 20 years 
in the field of electronics. At present he 
is also director of Vibronics Pvt Ltd, 
Saptc's Scales Mfg Co (Pvt) Ltd and 
R.S. Calculators Pvt Ltd. Between 
1957 and 1973. he held various respon¬ 
sible positions in Philips India Ltd. He 
has also worked abroad in the Philips 
international organisation and other 
associated companies in Holland, W. 
Germany, the UK, Italy and the USA. 

Mr Sandell has also served as the 
chairman, western region, Instruments 



Manufacturers & Dealers' Association 
(1970-72), and as editor of the 
association's technical journal. At pre¬ 
sent, he is vice - president, Non - De¬ 
structive Testing Society of India and 
president of India chapter, Instrument 
Society of America. 


R. Mohan Rajan 

Mr R. Mohan Rajan, director, 
Universal Biochemical*, Madurai 
received the silver award 
"1978-Marketing Man of the Year” 



from the union minister for 
communications, Mr B. Brij Lai 
Verma, at the fifth National Marketing 
Convention held at New Delhi on 
January 31, 1978. This award was 
given in recognition of Mr Rajan's 
contribution to innovation, adaptation, 
including product improvement, 
quality control and after-sales service. 
Mr Rajan also received the prestigious 
“Udyog Patra” award in 1975. □ 


Complete Sets of 
EFY’s 1977 issues 

A limited number of complete sets of 
the ELECTRONICS FOR YOU Issues 
published during the year 1977, Including 
Annual Number 1978, are available 
at their face value. Those who desire to 
’ have these issues may kindly get In 
touch with us at the earliest as the stocks 
are likely to exhaust very soon. 

—Circulation Managar 

PLEASE NOTE 

Annual Number 1978 includes the 
December 1977 issue. There was 
no separate issue for this month, 
as ever. 
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DC MICRO MOTORS 

The ‘Jaginini' permanent magnet DC 
micro motors now being produced by 
Jagran Micro Motors, Kanpur, promise 
low electrical noise, low current con¬ 
sumption, high efficiency and a steady 
speed. Being made in collaboration 



with Lenco Ltd, Switzerland, these 
motors find application in cassette tape 
recorders, record players and car stereo 
players etc. 

When used with an external elec¬ 
tronic governor, the motor works on a 
supply voltage of 4.2 V to 8 V, produc¬ 
ing a nominal torque of 7 gm-cm and a 
nominal speed of 2000 rpm± 1 %, and 
consuming 85 mA current. Without the 
regulator it works on 3V to 10Y', pro¬ 


ducing 8 gm-cn torque ami consum¬ 
ing 95 mA nominal current. 

Contact: Jagran Micro Motors Li¬ 
mited, C-9 Punki Industrial Area, Kan¬ 
pur 208022. 

NICKEL CADMIUM CELLS 

Hermetically sealed button type nickel 
cadmium batteries are now manufac¬ 
tured by Techno Tronic’s Pvt Ltd, Ban¬ 
galore and marketed under the 
Techtron" brand name. Their basic cell 
voltage is 1.2V; the stacks can be sup¬ 
plied in multiples of 1.2V up to 12 V. 

The button type cells are manufac¬ 
tured from 10mAh to 500mAh and 
have a life of more than 200 cycles of 
charge and discharge. These cells are 
available from stock or on short deliv¬ 
ery. 

Sealed cylindrical cells from 
450m Ah to 2.5 Ah will be shortly avail¬ 
able for sale. Chargers for all the 
capacities of the cells/ batteries are also 
being manufactured and can be sup¬ 
plied on specific order. 

Contact: Techno Tronics Private Li¬ 
mited, A-1 Essae Industrial Estate, 
Bommanahalli, Bangalore 560029. 



EMERGENCY LIGHT 

‘Telebeam’ is a fully transistorised 
portable emergency light that needs no 



connection with mains, except for re¬ 
charging its leak-proof and spill-proof 
battery. The battery charger with au¬ 
tomatic regulation is built-in. 

Incorporating photo - electric con¬ 
trol and solidstate switching, it dis¬ 
penses with relays etc and therefore 
avoids wear and tear of any parts. It has 
a built-in battery condition indicator 
and a unique flashing emergency 
becon. 

Contact: Home Machines Private Ltd, 
9/46 Kirti Nagar Industrial A rea, \ew 
Delhi 110015. 

ELECTRONIC TACHOMETER 

Excella now offers a non-contact elec¬ 
tronic tachometer for measurements of 
RPM up to 50,000. The tachometer 
consists of a rugged magnetic pick-up, a 
solidstate electronic pulse shaper with 
regulated power supply, and an indi¬ 
cator of digital/ analogue type. 

The salient features of this tachome¬ 
ter are: (i) due to vibrations or any 
environmental conditions pick-up does 
not fail, (ii) if the distance between 
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pick-up and the rotating member 
changes then also there is no difference 
in indication unless and until it reaches 
the threshold point, and (iii) there is no 
wear and tear as it does not require any 
drive. 

Contact: Excelht Electronics, 54 An¬ 
napurna Indl Estate, Tilak Road, (Jhat- 
kopar, Bombay 400077. 

AUTORANGING FREQUENCY 
COUNTER/ TIMER 

Model 2010 is a 6-digit 20MHz fre¬ 
quency counter/ timer. With a sensitiv¬ 
ity of 35mV RMS, it can measure 
frequency/ period from 1 Hz to 20 
MHz. The gate time is automatically 



selected for maximum resolution. A 
manual attenuator is provided for 
measuring high amplitude signals. 
Contact: Punjab Digital Industrial Sys¬ 
tems Ltd, C-30 Industrial Focal Point, 
Phase II, S.A.S Hagar (Mohali) 
100051, Punjab. 

SAF/T/MONITOR 

This control device is designed to free 
the busy scientist from a variety of 
laboratory operations. It can control 
most operations in a system which re¬ 
sult in a change of fluid level in a sight 
glass thermometer, manometer etc. 
Temperature, pressure, vacuum, liquid 
level, flow rate and many other 
parameters can be controlled by it. Asa 
control device it can be used to cycle an 
equipment on and off as it reaches a 
pre-set control point. As a safety device 
fhe monitor can be used to shut off 
equipment and activate an alarm or 
other signal when the pre-set control 
point is reached. 

The SAF T-Monitor consists of a sol- 
idstate control module and a sensing 
probe connected by coaxial cable. The 
probe clips on to the thermometer and 
manometer, and the clips sense the 
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change in capacitance as the liquid level 
rises or falls activating the control 
module as required. The probe works 
equally well with either mercury or 
non-metallic materials such as water or 
alcohol. 

Contact: Manish Electronics, 5 
Karuna Bldg, Manava Mandir Road, 
Walkeshwar, Bombay 400006. 

DIGITAL LOGIC PROBE 

'Digi-Probe' gives the logic state indi¬ 
cation in alphanumeric form which is 
unambiguous and cannot be misinter¬ 
preted. 

The detection circuitry recognises 
three input conditions as defined by the 
TTL gate. It displays a ‘O’ for a logic 
zero input, a ‘1’ display for logic one 
input, and ‘ F display for the disallowed 
conditions of an open circuit or an input 
voltage between +0.8V and 2.4V 
(fault). 

When a gate input is switching at 
high speed, it turns off the display and 
pulses the decimal point to indicate the 
presence of high frequency pulses. 
Even a single narrow pulse is stretched 
to 30ms and displayed. 

The Digi-Probe does not load the 
circuit under test. In fact a current of 
less than 500 p A is drawn both in logic 
one and zero states, making measure¬ 
ment possible even with low-power 
TTL circuits. It can be powered by the 
5V supply of the unit under test. The 
novel circuit design makes the power 
supply drain substantially constant, ir¬ 
respective of LED display indicating a 
0,1 or F. This avoids the introduction 


of noise in Vcc line due to the probe. 
Contact: Darbari Industries, 24 
Mahatma Gandhi Marg, Allahabad 
211001. 

LIGHTNING PROTECTOR 

Now available from Measurement 
Technology Ltd, Luton, England, the 
MTL 370 self-resetting lightning pro¬ 
tection unit is a new two-channel safety 
device, which connects in series with 
post office or private signal lines to pro¬ 
tect electronic equipment from high- 
voltage transients or prolonged over¬ 
loads. No fuses blow when the unit does 
its work. Instead, a relay temporarily 
disconnects the lines and then resets, 
allowing the equipment to continue 
operating. Applications range from the 
protection of radio navigation beacons 
around airports against nearby lightn¬ 
ing strikes, to safeguarding measuring 



instruments on transcontinental gas : 
pipelines. 

Special features of the new design 
include low channel resistance (37 
ohms maximum) and the facility for 
users to adjust the working voltage in 
fifteen steps from 7V to 105V to suit 
different types of equipment. The MTL 
370 requires no power supply, and is 
housed in a weatherproof polycarbo¬ 
nate enclosure. 

Contact: Measurement Technology 
Ltd, Power Court, Luton, Beds LU1 
3JJ, England. 
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LCD MULTIMETER 

Gould Advance Ltd, England an¬ 
nounces the DMM9, a new 4Vj-digit 



multimeter incorporating a /-segment 
liquid-crystal display, a 0.05% meas¬ 
urement accuracy and root-mean- 
square measuring facilities. The 
DMM9 features 28 AC and DC vol¬ 
tage, current and resistance measure¬ 
ment ranges, including a separate 10A 
current range, and is also available with 
optional probes for temperature, 
radio-frequency and high-voltage 
measurements. 

The DMM9 has a maximum reading 
of 19999, and maximum resolutions on 
the current, voltage and resistance 
ranges of lOuV, lOnA and 100m, re¬ 
spectively. The liquid-crystal display 
incorporates separate positive or nega¬ 
tive polarity indication plus a decimal 
point. Overrange is indicated by a 
flashing display, while ‘battery-low’ in¬ 
dication is provided by blanking the 
least significant digit. 

Options available include a tempera¬ 
ture probe with a range of -20°C to + 
120°C, an RF probe and detector, a 
high-voltage probe for measurements 
up to 40kV, and a printer interface of¬ 
fering a parallel BCD output. 

The DMM9, which measures 
227mm x 72mm x 260mm and weighs 
1.9 kg, may be operated from 90-130V 
or 180-260V AC supplies (45-400Hz), 
or from four rechargeable ‘C’ cells. 
Contact: C.H. Krishnan & Associates, 
C-24 New Delhi South Extension (Part 
11), New Delhi 110049. 

SENSOR CONTROL 

The rotary potentiometer used in con¬ 
ventional electronic dimmer switches 
can now be replaced by a Siemens MOS 
IC. By touching a sensor surface it is 


possible to vary the brightness of light 
bulbs and also to switch them on and 
off. 

A P-MOS depletion - type IC, S 566 
B, has been used to design a dimmer 
switch without mechanical parts. There 
is plenty of room for the circuitry in 
conventional switch boxes, and there is 
no need for wiring modifications. 

Toswitch a lamp on or off the sensor 
must be touched briefly for about 60 ms 
to 400 ms. When a lamp is switched on, 
the last selected brightness level is re¬ 



stored. To make the lamp brighter or 
dimmer, the sensor must be touched for 
longer than 400 ms without interrup¬ 
tion. If this is repeated, the direction of 
brightness control is reversed. The time 
taken to go through the entire bright¬ 
ness range, e.g. dark - bright - dark, is 
about 7 seconds. 

Any number of mechanical switches 
or sensors (consisting of a transistor 
and three resistors) can be connected to 
a special input of the 8-point MOS IC, 
which is mounted in a dual in-line pac¬ 
kage. 

Contact: Siemens A G, Zentralstelle fur 
Information, Postfach 103, D-8000 
Munchen 1, Federal Republic of Ger¬ 
many. 

CARD PUNCH 

The daro 415 card punch is an efficient 
instrument for punching numerical 
data into 80-digit cards. It can be used 
in any punched card - oriented kind of 


mechanical data processing. It com¬ 
prises the following functional ele¬ 
ments: 

1. Card feeding magazine with 
500-card capacity. 

2. Card ejecting magazine, also with 
500-card capacity. 

3. Punching and sensing stations so 
arranged on the card way that the fed 
card passes first the punching station 
and then the sensing station. 

4. Programming Unit located atop 
the card way with functions such as: (i) 
card skip over fields not to be punched, 
(ii) duplicating of data from advance 
cards or follow cards, (iii) idle step cod¬ 
ing, (iv) punched field limitation, and 
(v) changeover from numerical to al¬ 
phanumerical punching while using the 
combined keyboard. 

5. The card punch may also be 
equipped with a constants device in ad¬ 
dition to the programming unit. 

6. It can also be equipped with a 
numerical or a combined numerical 
and alphanumerical keyboard. 

7. Punching device which marks 
what punched cards were processed by 
what machine. 

8. An easy - to - clear 6 - digit counter 
which records the number ot punched 



cards fed in. 

9. A column indicator which indi¬ 
cates which column of the punched 
card is in working position at the punch¬ 
ing or sensing stations. 

Contact: Robotron Export-Import, 
Volkseigener Aussenhandelsbetrieb, 
DDR 108 Berlin, Friendrichstrasse 61, 
German Democratic Republic. 
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FOREIGN COLLABORATIONS 


(Approved between April 1977 and September 1977) 


Approved 

during 

Name <£ address of the 

Indian firm 

Name <t address of the 
foreign firm 

Items of 
manufacture 

* Apnl-Junc 1977 

Premier Mills (CBE) I.td, 

Electronics Units, Unit No. 3. SEEPZ, 
Andheri East. Bombay. (EPZ Case) 

Schaefer, Mess technik GmbH ft Co, 
KG, D-7401, Kustard-ingen/ 
Tubingen, FRG. 

(Db) VU meters. 

April-June 1977 

Hind Rectifiers Ltd, 

Lake Road, Bandhup, Bombay 

Westinghousc Brake & Signal 

Co Ltd, 3 John Street, 

London, WCIN 2ES, UK. 

Thyristors 

April-Junc 1977 

Jesons Electronics Ltd, 

73. Sundar Nagar, New Delhi. 

Chemical & Carbon Products 

Ltd. 

Eveready House, 1255 

High Road, Westone, London. 

Dry cell 
batteries 

April-June 1977(F) 

Tata Sons Ltd, 

Bombay House, Sir Homi Modi Street, 
Bombay.(Composite Case). 

Bun-oughs Corporation, 

USA. 

Computer 
peripherals etc 

* April-June 1977 

S.K. Rungta 

A-12, Gulmohar Park, New Delhi. 

Electronic Application Co Inc, 

4918 Santa Avenue, El Monte, 
California 91734, USA. 

Reed relays 

(electronic 

components) 

July-Sept. 1977 

Munshaw Engineering Industries 

Pvt Ltd, 

Kermani Building. Sir P.M. Road, 

Fort, Bombay. 

Siegfried Peyer Ltd, 

CH-8832 Wollerau, 

Switzerland. 

Electronic 
yarn clearer, 
type ‘B’ 

July-Sept. 1977 

Nivo Controls, 

20/3 New Palasia, Indore. 

G.H. Endress & Co, 

Switzerland 

Electronic level 
controllers 

July-Sept. 1977 

V. S, Rajan, 

501, Janambhoomi Chambers, 

W. H. Marg, Bombay. 

Denver Instrument Co, 

2050 South Pecos Street, 

Denver, Colorado, 

USA 

Singlc/dual pan 
electro-mechani¬ 
cal, mechanical & 
electronic balances 

July-Sept 1977(F) 

Ruttonsha-International 

Rectifier Pvt Ltd, 

Post Box No. 661, G.P.O, Bombay. 

International Rectifier, 

USA. 

Silicon diodes 
ft silicon 
pellets 


(F) indicates cases involving financial participation also 
* indicates cases with export orientation. 


Electronics: Targets for 1982-83 

^ (Rs Million) 




1977-78 


1982-83 


Capacity 

Estimated 

production 

Capacity 

Estimated 

Production 

1. Consumer electronics 

1965 

1700 

4140 

3500 

2. Medical electronics 

120 

60 

225 

140 

3. Instruments 

4 Computers and 

450 

320 

1080 

900 

calculators 

5. Controlled industrial 

320 

280 

1130 

900 

electronics 

350 

300 

700 

630 

ft Components 

1830 

920 

2550 

1800 

7 Materials 

8 Elementary and wo- 

380 

220 

350 

700 

way communication 

115 

85 

120 

110 


Source: Dralt Fiveear Plan (1978-83) 
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SPECIAL SECTION FOR SMALL-SIZE ADVERTISEMENTS 
DETAILS ON REQUEST 


imrcimi 


ALWAYS 

A 

DEPENDABLE 

SOURCE 

OF 

ELECTRONICS 

COMPONENTS 

CONTACT US FOR: 

0 PVC Wires & Cables 

• Co-axial Cables 

• Resistors & Capacitors 

• Potentiometers 

• Toggle Switches 

• 1C Sockets, Test chips 

• Fuses & Fuse Holders 

• Terminals, Sockets, Plugs 
0 Reed Relays 

• Electromechanical Relays 

• Transformer Bobbins 

• Clamps, Tag Boards etc. 


I 


(fjfeadi 


WIRE WOUND 
RESISTANCES 

Ol itJISTANDINC QUALITY 


] 


Praeltion-buMI all-through. Backed 
by rich eiperiynce — Use ol high 
Standard malarial & quality control 
at ovary staga an jure* Batter 
Performance. "Steed" wire wound 
resistance* ora available in luljy 
Iroalcallied coaling* : SILICONS. 
CtMENT « VITREOUS ENAMELLED. 


ADVICE ON 
Trade Marks 
Patents 
Designs And 
Copyrights 


Trad* Marks, Patents, Designs & 
Copyright throughout the world. 
including 

Foreign registration 


CONTACT personally 
(between 3 & 6 p.m ) or 
write to TEL: 272158 
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da loniue 

ELECTRO MAGNETIC RELAYS 



Our 17 amps relay is suitable tor 5 lakh 
operations on full INDUCTIVE load. 
Most suitable and reliable for Automa¬ 
tic Voltage Stabilizer of 4 kVA capacity 
Relays of 1,3,5.10,30 and 60 amps are 
also available 

We also manufacture Servo Motor op¬ 
erated Automatic Voltage Stabilizers 
with + 1 % accuracy from 0.5 kVA to 600 
kVA, rectifier sets for Electro-plating, 
anodising and for smooth DC Power 
Supply from 500 amps to 5000 amps. 

Contact 

RAJSON INDUSTRIES 

S-18'1 Ajay Enclave. 

New Delhi 110018 



PARAS IMRDS I RIKS 


IV WA1 AM HDAO NAfil K AHIH 

mi of i >«i ii o(i i i 
Vfr.1.1 A1 I hill I III Ml III lip S' r.JU* 


% 


Diamond 



Oltari laultlaii parlormanca. 

A muti (or tiactronic' Industry. 

Puce R* 40 /-Taxes, Pkg, Fwdg'. extra 
a proouct or IIAPpunu 
P rincipal Distributor!: 

Precious Electronics Corporation 
3. Chunam Lane, 8. Athipattan Street 
Oil Limmgion Read Mount Road. 
BOMBAY.400 007 MADRAS S00 002 
Phone 367459 Phona 842718 


Phone Moi-279362. 

Grx&xnd 

mss isn 2 

. — 2-PIN NSP1B32 

3-PIN NSP151 



☆ 


a 


SohPisfributOTy 4-PIN H5P15 2 


TANTIA ELECTRONIC CO 


GRIFFIN 

Automatic 

Emergency 

Tubelight 

capacity from 20 
watts to 250 watts 
For dealership contact: 
Griffin Process. 
XXXIX 175(5). Cochin 18. 




For your requirements of:— 

(1) Printed Circuit Boards (Bakeiite & 
Glass Epoxy — Single & double 
sided) 

(2) Self-adhesive Stickers on PVC 
paper, foil etc 

(3) Metal Labels 

At most competitive rates 
Contact (office address): 

R.S. ELECTRONICS 

9/6686, Street No. 8. 

Dev Nagar, New Delhi 110005. 
(Phone: 569354) 



• ELECTRICAL » ELECTRONICS 
>LIGHT ENGINEERING 

• EYEIETTING 

• ELECTROMECHANICAL 
COMPONENT INDUSTRY 
a HINGES 

l • CASTOR WHEELS 

• CHAIN IN0USTRY 

• HAN0 TOOL INDUSTRY 

• LOCK INDUSTRY 

• CLUTCH k SHAKE 
INDUSTRY 

ANY OTHER PRECESSION 
RIVETING OPERATION 


'Solo Selling'Agent 

M/S. BMG ENTERPRISES 

A-128, GHATK0PAR INDUSTRIAL ESTATE. 
L. 8. SHASTRI MARG. GHATKOPAR (W). 
B0MBAV-40Q OM. 
Manufactured by: 

AMBARN ATH TOOL COMPANY 


$e tile 

EMERGENCY 
TUBELIGHT 
BM0HTENS 
YOUR BUSINESS 

central electrical 

' TESTING LABORATORY 

agencies 
1440725 agencies 

♦B/4-A, B-WMOAO H4.MAQMA0-I7 



RESISTORS 



OUR RADIOS OF PRODUCTS 
a CARSON FILM RESISTORS 
a VITREOUS WIRE WOUND 
a NON INDUCTIVE 
a HIGH VOLTAGE AND 
a SPECIAL PURPOUSE 
RESISTORS. 



MANUFACTURED BYi 
THAKOR INDUSTRIES CO. 
A>I12. GHATKOPAR 
INDUSTRIAL SSTATi, 
BOMIAY-400 m INDIA. 
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For 

TRANSFORMERS 

Contact: 

CHANDRESH ENGINEERS 

2nd Floor, Unlvaraal Foundry Coinpd., 
Mogra Village Road, Mogra, Andherl 
(East), Bombay 400069. 

CHAWLA 
Presents 
quality products 


We thank our technocrat patrons 

for tho recognition of our TME’ brand wound components. 
Known for quality at low coat 



Bafng us»d in transistor radios, taps racordtrs. TV sots, calculstors and othar consumar alsclromcs and 

protaaslonal oqulpmants 

TEEN MURTI Ottici: 12. Yusaf Saral, NSW Oslhl 110016 Phona 662023 

_ I Rtttnh t 0»vtlopmuil 12, Yusat Sarsi, Now Dslhi 1100)6 

CLCCTHONIwS Factory: B-203. Okhla Industrial Arts, Phaso-I. Nats Oslhl 110020 


ROWLAND 

Coil winding machines 
Dial lamp holders 
Battery clips 25/50amp. 
Shielded & Earthing wires 
Solder wires 

KDC 

Transformer bobbins 
Transformer mounting brackets 
Transformer laminations 
TV Formers 

O/E/N Relays 
EPSILON W.W. Pot. meters 
SEONICS Mini toggle switches 
KELTRON Counter meters 

MCE 

Toggle switches: 

2 amp. to 10 amp. 


Linco 


m 


imregir 


IMI0 tuna, HECMUKM AUTO I 
INDUSTRIAL LAM'S 
MARKETED BV 

■ MEETA TRADING 
CORPORATION 

HARUMAN BLOC.,CHUR AM LANE, 
LAMINSTON RDJKMMAV.4MM7 

NNt»»N 


PCBsPCBsPCBs 

made to your specifications. 
We offer 

you quality at the right price. 
Our customers agree. 

Why not give us a try? 

TRILABS 

Mayyanad P.O. 

Quilon, Kerala 
PIN 691303 



RECTIFIERS 


ELECTROM 

Gang PVC - 2J 
Tone & Volume Controls 
Dual tandum for stereo 

& 

Plugs & Sockets, Binding 
terminals 

Fuse holders, Crocodile clips, 
U clips, Earthing tags, 
Screw strips, 

Group boards, Indicating 
lamps & various other 
electromechanical components 

Chawla Trading Co 

(electronic components 
marketing house) 

1651 Radio Market, Bhagirath 
Palace, Delhi 110006 
Ph: 276561 Gm: ROWLAND 


PHILIPS 
SPARE PARTS 


tsofaj/oibf 

Sold at most 
competitive prices. 

Authorised Philip* Dealer: 

RAJPAL ELECTRONICS 

406. Lajpat Ral Market, 
Delhi-110006. 

Phone 275673 


PHILIPS 

Mtm MOW) UMffO 



Silicon diodes -1 Amp to 450 Amp 
S.C.R s —1 Amp to 400 Amp 

Zener's 
HVR's 

Selenium Rectifiers 

SELEMIT 

Photo Voltiac Ceil 

and all othar semiconductor compo¬ 
nents 

PANKAJ 

ELECTRONICS 

9778 Opp. Delhi Serai Rouilla Stn. 
New Rohtak Road 
New Delhi 110005 

Authorised Stockists tor: 

1. Khandelwal Herrmann Electronics 
Ltd 

2. Ruttonaha-lntarnatlonal Rectifier 
Pvt Ltd 
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NOW AVAILABLE OFF THE SHELF 


SEMICONDUCTORS 

TRIAC type TC 304. 

(3 Amps — 400 V PIV) 

& 

DIAC type DC-2 
(32V Breakdown Voltaga) 

@/ Rs 14/- pair. 

Taxas, Packing, Postage Extra. 

All orders must accompany 25% advance. 

Authorised Distributor: 

Sangseta Electronics 

1 l/C, Ahmed Mansion, I floor, 

366 Lamington Road, 

Bombay 400007 

Phone: 696643 Res: 




EFY Misses Nothing, 
Don’t Miss it. 
Subscribe to it now! 


NOW OUT 
An Indian Edition 
for the first time on 

INTEGRATED CIRCUITS 

Linear. Digital & Systems applications 
Consisting of over 100 illustrations. 
Priced Rs. 32/-. 

Packing & forwarding charges 
Rs. 4/- extra 

Order your copy by V.P.P. to: 


ELECTRON PUBLICATIONS 

Puribhai Smruti, 3rd Floor, 

47, Mint Road, Bombay - 400001. 
Tel: 263113- 263779. 


Now Available 

The most up-to-date 
and authentic 

Directory of 

Indian Electronics firms, 
plus 

Buyers' Guide 

with a number of informative 
and constructional articles-all 
in EFY's ANNUAL NUMBER 1978' 


ANNUAL NUMBER 1978 

a bumper issue of about 
250 pages, price Rs 20 only, 
plus Rs 2 for despatch by 
registered post. (Also available 
from leading bookstalls 
jail over India) 


303 Dohll Chambers, 
48 Nehru Place, 

New Delhi 110024. 


The most 
popular name 
in coil 


winding 

machines 

HAND OPERATED 
AUTOMATIC 
SEMI AUTOMATIC 
HEAVY DUTY 
WAVE WINDING 
ARMATURE WINDING 



Century Machines are at work 
throughout the country.. .working 
reliably, smoothly, profitably. 


2F.NAAZ SIRLOINS, 2nd FLOOR. 

fcjuav , ^^' NaToN '»* 0 

ORAM COfLWINDIR 
PHONE 3SSS40 


|ii IND0TECH 
PANEL METERS 




Gram INDEVICES.Ph. 563164 
IN DOTE CH DEVICES 


RISHINAGAR,JAI TALKIES RD. 
SHAKURBASTI, DELHI-110034 
BOMBAY - Ph. 370647 


dS 


□ 


3L 


SUDARSHAK 
T.V. ANTENNA 
BOOSTER 

With Power Supply. 

For Beat. 

Picture-Duality 
Price Rs 376 • 

Texas, Pkg. 

Fwrfg.axtn a wtooucr Of IIAP wnw 2 
Principal Distributors: 

Precious Electronics Corporation 
3. Chunam Lena, 8. Athipetlsn Street 
Oil Lamington Road Mount Jtoad. 
BOMBAY-400 007 MADRAS BOO 002 
Phone : 367469 Phone . 642718 
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_ Pr e senting the unique || 
high-accuracy, low radiation 



The new Philips 12- Frequency Service 
Oscillator is the first of its kind in India. 
It has .been exclusively designed to 
obtain professional accuracy in your 
workshop at the price of an economical 
service oscillator. Capable of performing 
similar to any laboratory-class signal 
generator it guarantees: 

Quick, easy operation 
The definite calibration of this instru¬ 
ment enables easier and faster operation 
besides eliminating human errors during 
setting and reading. 

High accuracy, minimum radiation 
Since 12 frequently used spot frequen¬ 
cies are incorporated in this instrument, 
the output can be easily obtained with 
minimum errors. Comparative gain and 
sensitivity measurements in broadcast 
receivers are possible with this instru¬ 
ment. 

Economy 

It can give a performance similar to 
a professional signal generator, yet it is 
priced just as much as conventional 
service instruments. 

Ideal for: 

a) Comparative receiver measurements 
such as stage gains. 

b) Alignment of RF & IF stages. 

c) Fault-finding by signal analysis 
method. 


from Philips 


Technical Data 
Frequencies: KHz 

452 TT5 
455 3.15 

560 4 


MHz 


"1171 

15 

21.5 


Output (RF): 

35 mV RMS mex. modulated at 30% 
with 400 Hz (on every frequency); can 
be attenuated in steps of 10 and con¬ 
tinuously. 

Modulation Frequency: 

400 Hz 


Supply Voltage: 
240V 50 Hz AC. 


Central Service 
39/43, Sardar Batwan* 
Singh Dhodi Marg 
Bombay 400 010 

Philips India Limited 


Dimensions: 
Length 223 mm. 
Breadth 115 mm. 
Height 150 mm. 
Weight 

2.2 kg. (Approx.) 

Price 
Rs. 750/- 


PHILIPS 


CAtni.4ti-u» 
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presents 

second generation of electronic slide rules 

AT FANTASTICALLY LOW PRICES 


STUDENT II 
STUDENT II 


! c' 3 H S 6 r ! B 


cirlsfc) 

ENGINEER 


MC MR X-M M-f M- 

mi mt I-,-- 


+/- x--r 


_ ! j j II C C '“i O 

1C J I J U I U. 


cirl&tc 


ENGINEER 

• 33 keys, 8 digit green display 

• Floating negative sign/Decimal 
point 

• Algebraic mode operation 

• Full feature memory 

• Linear metric conversion 

• One level parenthesis 

• %,7T. 1/x. x«, /x 

tex.—y and x*-»M exchange keys 
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»lst» STUDENT II 

• 40 keys, 9 digit blue display 

• Dynamic range 10~ 7 to (10*~ ‘ 

• Full feature memory 

• Trigonometric, inverse 
trigonometric functions 

• Logarithms, antilogarithms 

• Degrees to degrees-minutes- 
seconds and inverse 

• Data-reset key 

• XT, 1 /x, x*, /x, % ( y* functions 

• x*-»y and x*~»M exchange keys 


Mi 

!.B 345 

-5 

■ 

MB 






| T,°" Trkt© 

' STUDENT n 
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COS 

TAN 

: m 

m 

m 

MS 

ill j 

EXP 

Ln 

Log 

X--M 

Vx 

Mi 

m 

m 

Ml 

m j 

X-Y 

e* 

XT’ 

SI 

yX 

m 

sax 

* 


m 

CM 

X 

DEG 


+ 1 

m 

¥**t. 

m 

Si 

Si 

Me 

7 

8 

9 

x | 


Mi 

Ml 

HI 

m 

M-F 

4 

5 

6 


m 

Hi 

Mi 

Mi 

m I 

X 3 

1 

2 

3 


m 

Mi 

Mi 

Ml 

m$ I 

CE/C 

O 

• 

+ /- 

m 

m I 


For best 'V, 

rHalits 

Ever Gad v t 

1016 BatteriMs 


BUSINESS ASNANI HOUSE. 
MACHINES 10-A RAJINDRA PLACE. 
PVl LTD NEW DELHI-110008 


irl*t« ( 


■wfot* STUDENT III 

• 40 keys. 9 digit blue display 

) • Exponential range 10*** 

• Scientific notation—5 digit 
mantissa, 2 digit exponent 

• Trigonometric, inverse 
trigonometric functions 

• Logarithms, antilogarithms 

• Full feature memory 

• Degrees to degrees-minutes-aeronds 
and inverse 

• Change notation facility 

• 7T, x 1 , /IT, 1/x. y* , x- -y x*~*M functions 

PUSA ROAD 


Continental 













Four 


unmatched 

that make us the 


reasons 



semiconductor 

company 


Silicon Transistors with v CEOfrom 
20 Volts to 120 Volts Diodes. Zener 
Diodes end Audio Frequency transistors. 
Special Low Noise transistors lor HF 
and IF application. 

Microwave transistors and 

som^ of the fastest switching transistors. 

Devices assembled with temperature and 
humidity control in a 0.3 micron dust-free 
atmosphere. Using metal evaporators, 
microwelders and sophisticated 
photolithographic equipment, specially 
designed and made by CDIL. 

200 quality control checks bring down 
the devices to ‘Zero Defect' — on 
electronic process controllers and 
computerised test equipment. With life, 
temperature and pressure range tests, 
for high reliability. 

Furthermore, on-time delivery and 
competitive prices add up to making CDIL 
the total semiconductor company. 



quality 


iniiL* 


delivery 

price 


CREATIVITY IN ELECTRONICS 


For our condensed catalogue, write or call 

Continental Device India Limited 

C-120, Naraina Industrial Estate 
New Delhi-110028 
Phone • 392651 (4 lines) 

Telex - 031 -2770 Grams: "PfiEET" NEW DELHI 
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Hirect 

passes the buck 
to you 

is. We are passing the benefit of cost reduction to you 
>y reducing prices*of Hirect silicon devices. Now with 
increasing diffusion facilities, better capacity 
utilisation and higher yield, it costs us less to produce 
these devices. We couldn't think of a better way to 
say "thank you" on the occasion of our 
20th birth anniversary. 



There's more to Hirect 
than meets the eye. 

We have now sandwiched 
a new 200 ampere diode . 
to bridge the wide gap 
between our 150 and 290 
ampere diodes. 


That is not all. At Hirect, 
the drive to develop new 
and reliable semiconductor 
devices is still on. After 
all, that has become our 
habit over the last twenty 
years. The least you 
could expect from pioneers 
is to maintain the lead. 


HIND RECTIFIERS LTD. 

Mahalaxmi Chambers, 
Bhulabhai Desai Road, 
Bombay 400 026 INDIA 
Telephone: 359386. 
359387. 381617 

Bombay, Bangalore, 
Calcutta, Delhi, Madras 


* New Price list available on request. 

TWO 0ECADES. AND HIRECT STILL DIRECTS CURRENT TRENDS! 
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Delta Switches & Relays now 
open up new possibilities for 
Machinery, Instruments and 
Electronic Equipments. 

PROXIMITY SWITCHES : Non-contact 
switching makes Delta Proximity Switches the ideal 
alternative to a limit switch on the one hand and Solid* 
State on the other. No mechanical wear and tear, 
error or force. A life of more than 100 million dry 
switching operations. Operations can be head-on. 
slide, rotary motion or shunted. Can be used for 
Proximity Sensing, Counters. Position Indicators. Level 
Alarms. Burglar Alarms, Limit Switching and various 
other applications. 

REED RELAYS : When transistor switches and 
electromagnetic relays are not good enough, the Oelta 
Reed Relay is the only alternative. Overcomes the 
leakage, low voltage and the D.C. constraints of the 
transistor, and the lack of speed, size, ease of 
mounting and reliability constraints of electro¬ 
mechanical relays. Available with mercury wetted 
contacts, high power, high current and voltage, in as 
many as 9 poles with optional epoxy potted versions. 
T.T.L. compatible Delta Reed Relays find use in fast 


switching and protection circuitry. Ideal for sampling 
and sequential test equipment, paging systems, 
intercommunication and transmission equipments for 
codmg/decodmg m the worst of environments. 

SOLID STATE AC RELAYS : Delta Solid-State 
Relays are suitable for loads in the range of 5-25 A 
RMS. To protect sophisticated Solid-State devices, 
there is no switch for currents as high as these nor as 
fast and reliable as Delta Solid 1 State Relays 
Engineered to handle heavy inductive and high in-rush 
current loads. Small and convenient mounting in any 
position or environment. The special feature of Zero 
Switching and Opto-Coupling give it the unique 
propertiea of negligible RFI and the total isolation yet 
high sensitivity to make it suitable for T.T.L. 
compatibility. Most suitable for Data Processing, Motor 
Controls. Logic Interlock Systems. Protection of 
Valuable Equipments, etc. 

For your requirement of Delta Switches & Relays, 
refer to this advertisement and contact: 

Sales Division: 

Continental Davies India Limited. 

C-120, Naralna Industrial Area. 

New Delhl-110028 

Phone : 392861 Telex . 031 -2770 

Cable : PREET,NEW DELHI 


Make-break, make-break, make-break, make-break 

Now! a breakthrough in 
Switches & Relays 
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Switches & Relays 
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For Automatic Voltage 

Stabiliser, Photo Electro- Relays are available in 5, 10, 15, 20, 25, 30 Amps and 

nic Control, Timers, Sig- can be provided with maximum 3 sets of changeover contacts. 

nailing Equipments, Level 


Controllers & other Elec- 

Ss. ~ - J.B. BOTTLING CO. PVT. LTD. 


(ELECTRONICS DIVISION) 


19-A MAYAPURI INDUSTRIAL AREA, 



PHASE I, NEW DELHI-110064 
PHONES : 591423, 591411 

WANTED DEALERS & STOCKISTS 


Delhi Dealers'. M/». Aarcee Mital Gr Bros, jl 723 Bhagirath Palace, Chandni Chowk, Delhi 110006 









For tho first time in India, Contsl 
Modular Products bring you 
reliable, lower cost Modular 
Regulated Power Supplies and 
DC—DC Chopper Amplifiers. 

MODULAR REGULATED POWER SUPPLIES : 

Three besic models to cover *■ 5V to * or — 30V. At 
present, maximum output power rating available is IS 
Watts. However, if other than standard power supplies 
are required these too can be supplied. Low Power 
Rating Power Supplies are P C Board mountable and 
Higher Power Rating Power Supplies are open frame 
chassis mountable Current limiting or fold bark 
protection standard. Crowbar optional for digital 
circuitry Just connect our Modular Regulated Power 
Supplies to your Systems/Circuitry like any other 
component and you have power iegulaled to your 
demands 1 


DC TO DC CHOPPER AMPLIFIERS : 

A real boon to Instrument Manufacturers—this OC to DC 
amplifier with a temperature drift at low as 1.0 uv/ C. 
Input range upto 10 mV with a Gam of 1000 (60 db) 
Input impedance available is greater than 100 K Offset 
can be minimised by adjustment. Ideal for Converters. 
Indicating, Recording and Control Instruments using 
various transducers. 

Cash in on our offer—enter the age of Modular Products 
today t 

■ For your requirement ot Contel Modular Products, please 
refer to this advertisement and contact — 

Salas Division : 

Continantal Davies India Limitsd, 

C-120, Naraina Industrial Araa, 

New Dalhi-110028. 

Phone 392661 Telex 031-2770 
Cable : PREET NEW DELHI 


Cut down production and development costs 

Now! Modular Products for 
Electronic Industry 



CU11TEL 

Modular Products 
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PRODUCT RANGE 
1 .Audio-Tapes 

2. Video-Tapes 

3. U-Matic Video Cassettes 

4. Computer Tapes 

5. Flexible Discs 

6. Disc Packs 

7. Disc Cartridges 

8. Data Modules 

.... .....-. 
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SOLDERING DESOLDERING 
PROBLEMS! 

SOLVE THESE WITH COOPER’S 



WELLER MINI SOLDERING STATION 
WMPC-EC 

— 15 Watts soldering pencil for stringent solder¬ 
ing specifications in the micro-electronic in¬ 
dustry. 

— Pre-selected temperature infinitely variable 
between 50°C and 450°C, controlled by the 
proven Weller "Temtronic" system. 

— High power heating element operates at zero 
potential with no electrical effect on the work 
pieces such as MOS modules. 

— Selection of eight different Weller "Long 
Life" solder tips of diameter between 0.25 mm 
to 3 mm. 


WELLER DESOLDERING STATION 
DS100PEC 

— Pre-selected temperature and surge sup¬ 
pression advantage for sensitive components 
as MOS FETs. 

— 24V low voltage operation temperature con¬ 
tinuously adjustable upto 450°C. 

— Operates with factory compressed air system 
or from a built-in electromagnetic vacuum 
pump. 

— Pre-selected temperature remains absolutely 
constant. 

— Switch-on pulse at zero voltage for heating 
period prevents high frequency interference 
and uncontrollable DC components. 


SOLE CONCESSIONAIRE IN INDIA: 

INDE ASSOCIATES 

P.O. Box 133, CEMETERY ROAD, LUDHIANA 141008. 

Cable: SELINDE Telex: 0386-340 
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Superior electrical 
strip wound cores 
in CRGO steel 
from 


In Bound Rectangular "C" and "E" ahapea in 
Matched Pair. 

Ideal for tranaformera, switchgears, 
electronics and instrumentation'industry. 
Also laminations for transformers 
upto 30 MVA. 

Manufactured by: 

K TUMUS ELECTRIC CORPN. LTD. 

*r P. B. 42. Rani Baug. Rewa-486 001 (M.P.) 


Meet Rotek’s Series 600.. 




the Smart 
Calibrator 


DO YOU KNOW THE MEANING OF 

ANTENNA 


The sensory organ found in pairs on heads of 
insects or crusfacea, USUALLY CALLED AS mus- 1 
taques! How is it applied to Electronics? 

A S Kthe Experts 

The Kadevi Engineering 
Company (P) Limited 

(Defence Oriented Electronic Industry) 
Hyderabad 500762 

Ph: 75824, 78450, 78457, 74803. 

Grams: ANTENNA 


dmttoni 40mto SdkHt 
from .1V to 100V output 

• Covert AC voltages from ImV to 1000V 
(to 10kHz); DC voltages from luV to 
1000V; AC Current from luA to 50A; 

DC current from In A to 10A. Resis¬ 
tances 1U to 10 meg n. 

AND...THINKS FOR ITSELF TO SAVE YOU 
TIME AND MONEY. 

• It's fully programmable. Used with a calcu¬ 
lator, it runs automatically through complex 
calibration routines — cuts meter calibration 
times by a factor of 10 or more. 

• Software is available. Enables you to pre¬ 
pare your own test routines in a matter of 
minutes. 

• It's simple to operate... guides the operator, 
one step at a time - no special training or 
qualifications needed. 

Send for complete details on Rotek's Smart Calibrator. 


ROTEK 


INSTRUMENT CORR 

220 GROVE STREET 
BOX 504. WALTHAM, MASS. 02154 
_ TEL. 617-B99-4fl11 

Contact : 

M/s. Microtek instruments 

11-23, Dr. Vikram Sarabhai Instronics Estate, 
Thiruvanmiyur, Madras 800041 
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SETTING THE 
STAGE FOR 
GROWTH 

The annual report of the Department 
of Electronics for 1977-78 makes an 
interesting reading in more ways than 
one. 

First, it shows that the electronics in¬ 
dustry in this country is alive and kick¬ 
ing — this is evident from the fact that 
total production in 1977 at Rs 5085 
million was significantly above the 
target of Rs 4540 million indicated in 
the Perspective Report on Electronics 
in India which was published in 1975 
and which is deemed to be the Bible for 
this industry till 1985. 

Second, the industry has registered 
all-round progress and not in consumer 
electronics alone. It is true that the rise 
in the production of radio sets, televi¬ 
sion sets, stereos, tape and cassette re¬ 
corders, calculators etc is something 
with which the average citizen of this 
country is familiar, but the advances 
made in communication equipment, 
aerospace and defence equipment, 
computers and control equipment is of 
no mean order, even though they have 
not received adequate publicity. 

Third, great emphasis has been laid 
by the Department of Electronics on 
the role of the small-scale sector in the 
development of the electronics indus¬ 
try. As a part of the new industrial pol¬ 
icy of the government, the manufacture 
of 15 electronic items has been re¬ 
served exclusively for the small-scale 
sector. 

Fourth, an attempt has been made to 


disperse this industry all over the coun¬ 
try; a decade earlier it was concen¬ 
trated in a couple of centres. 

Fifth, great strides have been taken 
in the export of electronic products, 
and not of consumer electronics only 
which in 1977 constituted less than 
one-fourth of the total exports. 

In addition to the above, there was 
significant rise in the production of re¬ 
cord players, amplifiers, PA systems 
and mass communication equipment. 

And all this progress was sustained 
by the units manufacturing compo¬ 
nents and materials. Here, the indigen¬ 
ous suppliers find it difficult to satisfy 
the domestic units. Says the report: “A 
serious shortage of certain types of 
components, particularly receiving val¬ 
ves, carbon-film resistors, electrolytic 
capacitors, ceramic capacitors, 
plastic-film capacitors etc was felt in 
1977. A large number of TV units have 
represented about the very long deliv¬ 
ery schedules quoted by prominent 
component manufacturers.” The re¬ 
port has also complained that the qual¬ 
ity of most of the indigenously pro¬ 
duced components, even for consumer 
grade applications, is far from satisfac¬ 
tory. Surely, there is need for im¬ 
provement in the working of some of 
the manufacturers of components. 

All in all, the electronics industry can 
look forward to a rather comfortable 
future till the end of the current decade 
and even beyond. The size of the elec¬ 
tronics industry in relation to the total 
population as well as the gross national 
product of our country is still extremely 
small. Whatever the level of living, the 
onslaught of the electronic gadgets and 
facilities is such as no one can escape. 
That thought alone brightens up the 
picture of future role that this industry 


is expected to play in our country. 

Excerpts from the report have been 
presented elsewhere in this issue which 
set out a balanced picture of the prog¬ 
ress of the industry. However, the 
progress made by the entertainment 
electronics industry in particular is at 
once fascinating and instructive. 

Take the case of the television indus¬ 
try. The production of TV sets rose to 
an all-time peak at 238,833 sets in 
1977 as against 143,777 sets in 1976. 
Two factors boosted the grow th of TV 
industry, namely, the introduction of 
the economy models which enjoyed 
concessional excise duty, and the estab¬ 
lishment of TV centres at such places as 
Jaipur, Raipur, Mussoorie, Gulbarga 
and Hyderabad. 

The expansion in the TV industry in 
no way influenced the growth of the 
radio industry. This is evident from the 
fact that the output of radio receivers in 
1977 attained an all-time high at 3.76 
million sets. What is still more interest¬ 
ing is that the production of small-scale 
units was, for the first time in the his¬ 
tory of this industry, more than that of 
the large-scale sector. 

The tape recorder industry regis¬ 
tered a growth of 60 per cent in 1977 
over 1976. Whereas the production of 
tape recorders in 1976 was 68,718 
sets only, it was as high as 111,789 sets 
in 1977. With rising production, prices 
have been declining, thus widening the 
size of the market. 

• Another sector of the electronics in¬ 
dustry which made some progress in 
1977 was that of electronic calculators. 
Here total production rose by 12 per 
cent to 75,623 sets but the fact which 
needs to be noted is that nearly 60 per. 
cent of these sets were produced by the 
small-scale sector. 
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Microprocessor interfacing 

mode Simpler withourknoiovttd 


with our improved 
Octal Interface 
families. 


« 





Monolithic Memories' 

improved drop-in-replacement \ 

Octal Schottky Latches, Buffers and 
Registers are all available now 
Soon to come: Improved LS Octal 
Latches, Buffers, Registers and Transceivers. 
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Inverting Output* 

37/671376 
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37.6713376- 

3RD Q 78 

>m Outputs 132mA lot 
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-- 
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Schmitt Trigger 
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Not only is 
Monolithic Memories 
‘ second-sourcing Tl's 

. 20-pin Octal Latches, 

A Registers, Buffers and Trans- 

ceivers, but we also offer the 
same devices with improve- 
merits throughout to make your 
T bus-organized microprocessor 
interfacing even simpler 
Schottky Latches and Registers are 
available with output current increased from 
20mA to 32mA, with inverting outputs; or 
with both. Schottky Buffers have Schmitt- 
Tnggers with a full 400ttW hysteresis 
guaranteed for greater noise immunity 
Low-power Schottky Latches and 
Registers now have inverting outputs. LS 
Buffers and Transceivers all have Schmitt- 
Triggers 

And they 're all packaged in Mondlithic 
Memories' space-saving 20-pin SkinnyDIP' M 
Monolithic Memories' years of experience 
m producing LSI bipolar memories are your 
guarantee of high quality devices, on-time 
deliveries and competitive pricing. 

Indian Franchised Agent: 

Ctiawla Mai Cwpn, 3461 Nat# SuMtaah Margt 
Darya Qanj.-Naw Dalhl 110002 (Pti: 27733#). 



Monolithic 
Memories 

Bipolar I# our bualneu. 


tM-i* i# 4 frftfW'liflrl. I M'J 1 iMIHf Me*TK|l(M Inc 
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In India ... 


Prior Approval Not Required 
for Making 20 Electronic Items 

It is no longer necessary to seek a prior 
approval of the Development Commis¬ 
sioner, Small Scale Industries and the 
Department of Electronics (the con¬ 
trolling and policy-planning agencies 
on all-India level) for the manufacture 
of 20 electronic items listed below: 

Items Capacity 

(nos. per annum) 

1. Tape recorder/Tele- 5,000 

phone answering 
machines/Dictaphones, 

Car cassette players and 
combination thereof 
with radio 


2. Cassettes/Pre-recorded 100,000 

cassettes 

3. AM/FM radio 10,000 

4. Mono/P.A. amplifiers 2,000 

5. Car radios 20,000 

6. Microphones 

(a) For PA system 2,000 

(b) For Tape recorders 30,000 

7. Loudspeakers 100,000 

8. RF/IFTs & Tuning coils 500,000 

9. TV booster amplifiers 5,000 

10. Hearing aids 5,000 

11. Electronic flash guns . 2,000 

12. Wirewound resistors 100,000 

13. Record players/ 5,000 

Changers 

14. Telescopic aerials for 100,000 

transistors & TV receivers 

15. Fan regulators 30,000 

16. Light dimmers 10,000 

17. Electronic gas lighters/ 50,000 

cigarette lighters 

18. Electronic emergency 10,000 

lamps 

19. DC power supplies, 1,000 

both regulated and 

otherwise 

20. Battery eliminators 1,000 


These items have ceased to be sensi¬ 
tive from import content and technol¬ 
ogy angles. Also, these items are now 
either already reserved for exclusive 
manufacture in the small-scale sector 
or are being encouraged for manufac¬ 
ture in the small-scale sector. 

For imported components required 
for their manufacture, import licence 
will have to be obtained through the 
concerned state’s director of industries. 
A technical committee comprising of 
the representatives of the director, S1SI 
and the state director of industries 
would look into the applications to 
keep a check on the state level. How¬ 
ever, the raw materials and capital 
goods import applications would con¬ 
tinue to be dealt with by the DC(SSI). 

Electronic Items Banned for 
Collaboration Announced 

The government of India has drawn up 
a list of industries including electronic 
components and equipment where 
foreign collaboration will not ‘nor¬ 
mally’ be permitted. The list, however, 
docs not concern the existing foreign 
tie-ups. 

Two clarifications have been given 
by the Department of Electronics. 
First, even amongst the items con¬ 
tained in the list there is scope for 
flexibility in special cases. Second, 
those items left out from the list are not 
automatically open for foreign tie-ups. 
Decisions in their case will be taken 
according to individual circumstances. 

The electronic components and 
equipment included in the list are: 
general-purpose transistors and 
diodes, wirewound resistors and poten¬ 
tiometers (other than professional), 
paper and mica capacitors, consumer 
grade variable capacitors and trim¬ 
mers, loudspeakers, ferrites (excluding 


pot cores), TV deflection components, 
transformers, chokes and coils, radio 
receivers, TV receivers, tape recorders, 
record players, changers, PA systems, 
electronic kits/toys, oscilloscopes 
50MHz and below, digital multimeters, 
digital voltmeters, audio and low- 
frequency oscillators and signal 
generators, video pulse distribution 
amplifiers, wobbuloscope. TV pattern 
generator, teleprinters, console type¬ 
writer, X-Y plotter, CRT display, ul¬ 
trasonic & eddy current flaw detectors, 
annunciators, powerlino carriei com¬ 
munication equipment. 

Large Import of 
TV Picture Tubes 

In his reply to a question posed in the 
Lok Sabha, the Prime Minister in¬ 
formed the House that 136,29b TV pic¬ 
ture tubes were imported during 
1977-78. As regards indigenous pro¬ 
duction, he pointed out that TV picture 
tubes are already being manufactured 
by Bharat Electronics Ltd and Tele¬ 
tube Private Limited. In addition, in¬ 
dustrial licences for manufacture have 
been issued to West Bengal Electronics 
Industrial Development Corporation, 
Uptron Anand Limited and Asian 
Electronics. Besides, a letter of intent 
has been issued to Punjab Industrial 
Development Corporation. 

Task Force for Exports of 
Electronic Goods 

At the first meeting of the Central Ad¬ 
visory Council on Trade held at Vigyan 
Bhavan, New Delhi, on May 15,1978,' 
Mr Mohan Dharia, Union Minister of 
Commerce, Civil Supplies & Coopera- , 
tion said that to intensify the export 
drive he was appointing high-powered 
task forces for major products, includ¬ 
ing electronics. During the next three 
months, this task force would draw up 
programmes for specific actions for (i) 
securing higher exportable surpluses 
through better capacity utilisation, new 
investment and modernisation, (ii) exp¬ 
loring new markets for our products, 
(iii) identifying new products for ex¬ 
port, particularly where we have a 
comparative advantage, and (iv) im- 
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proving export infrastructure. 

So far, the composition of the task 
force for electronics has not been an¬ 
nounced. EFY will be watching the de¬ 
liberations of the task force with great 
interest. 

Conference and Short Course 
on Digital Systems 

An Indo-British conference on applica¬ 
tions of digital systems is being or¬ 
ganised by the Centre for Applied Re¬ 
search in Electronics and Electrical 
Engineering Department, IIT Delhi, in 
association with Prof. J.W.R. Griffiths 
and eight other experts from the UK 
who will deliver keynote addresses for 
various sessions of the conference. The 
conference is being held from the 12th 
to the 15th of September, 1978. It is 
open to all interested in applications of 
digital systems. The subjects for discus¬ 
sion include: processors and distri¬ 
buted computing, digital test instru¬ 
ments, digital communication equip¬ 
ment and systems, digital control sys¬ 
tems (including sequential and feed¬ 
back systems), adaptive digital systems, 
intelligent sensors for digital systems, 
modern programmable hardware, and 
software development systems. 

The Indo-British short course on ap¬ 
plications of digital systems being or¬ 
ganised by the same institution is open 
to students, teachers and research 
workers in the area of applications of 
digital systems. Only those with an ac¬ 
quaintance of digital electronics and 
systems at Bachelor’s level may join the 
course. The course starts on the 4th of 
September and ends on the 8th of Sep¬ 
tember, 1978. Eight UK experts will be 
among the faculty for the course. 


And Abroad ... 


Cable TV Being Tried 
in Germany 

Three West German cities—Munich, 
Ludwigsburg and Berlin—are now 
going to try out pilot cable television 
schemes. 


If and when these schemes attain 
success and popularity, a social revolu¬ 
tion will be inevitable. This is so be¬ 
cause most chores which require step¬ 
ping out of homes can be performed by 
cable television. Paying bills, going to 
the doctor, work, leisure, further edu¬ 
cation, contacts with friends and neigh¬ 
bours, participation in political events 
and more can be done via a home TV. 

The range of cable TV is far greater 
than wireless radio and TV. More 
significant is the fact that the TV viewer 
can make contact with the central TV 
studios and with other TV viewers via 
cable TV. 

All these innovations could be 
turned into a reality within the next 
generation. There are, however, two 
major snags which must first be resol¬ 
ved. First such schemes involve a high 
cost. The cost of the 3-year trial in 
munich is estimated at DM 200 mill¬ 
ion. The costs of a nationwide cable 
network alone in Germany are esti¬ 
mated at DM 25,000 million. The sec¬ 
ond snag involves the social impact of 
such schemes. The important question 
is—do men and women find the pros¬ 
pect of sitting at home all day watching 
cable TV inviting? The answer to this 
question will determine the extent of 
success cable TV schemes are destined 
to attain. 

Growing U.S. Markets for 
Electro-medical Equipment 

Sales of biomedical electronic patient 
care systems to the U.S. markets are 
projected to increase 11 per cent annu¬ 
ally through 1990. It is predicted that 
by 1990 $ 7.2 billion worth of such 
equipment will be demanded annually 
in U.S. markets. This rapid rise in the 
size of the markets for these labour 
saving devices is a result of the health 
manpower shortage and the need to in¬ 
crease medical productivity. The trend 
towards increased hospital services and 
facilities is an additional factor con¬ 
tributing to increasing demand. Very 
important, however, is the image 
factor—computerised medical equip¬ 
ment is visual proof of a hospital's ad¬ 
vanced care capabilities and greatly en¬ 


hances its prestige. 

Space Shuttle Radio System 
RCA has been awarded a NASA 
contract of approximately $8.6 million 
to produce a radio system for 
communications amoung Space Shuttle 
crew members during space walks and 
for voice contact between the returning 
spacecraft and ground stations. 

Two types of RCA radios will 
comprise the EVA/ATC 
(Extra-Vehicular Activity/Air Traffic 
Control) communications system. One 
will be included in astronaut backpacks 
for communications between space 
walkers and the orbiting Shuttle. The 
other, to be installed in the spacecraft, 
will link the Shuttle with EVA crew 
members. Later, as the shuttle 
re-enters the earth’s atmosphere, this 
radio will provide communications 
with “chase” airplanes and air traffic 
control stations. 

The Space Shuttle is the first 
re-usable spacecraft and its initial 
orbital test mission is scheduled for 
next year. It will be used throughout 
the 1980s to insert satellites into orbit 
and later, to service and even retrieve 
them from space. Launched as a rocket, 
the Shuttle Orbiter will be piloted back 
to earth as a powerless aircraft. The 
Shuttle Orbiter will accommodate a 
three-man crew and payloads of up to 
65,000 pounds. 


n Regularly ua*4 fty 



Regularly i 
Electronic, inatniman. 
tation. talacommunl- 
cation, radio, talovl* 
tion and a wide tango 
ol induawioa. 
Available in tubaa and 
tina. 

a moouct or HAP rutoa 


Principal Distributor*: 

Precious Electronics Corporation 
,3. Chunam Lana. B. Athipattan Snoot 
Oil Lamington Road Mount Road. 
BOMBAY-40B 007 MADRAS *00 002 
Phono *. 367469 Phono : S4271S 
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SEMICONDUCTORS 


LINEAR 


DIGITAL 


SMC 709 
SMC 710 
SMC 741 
SMC723 
SMC 555 
SMC 733 
SMC 748 
SMC 747 
SMC 301 
SMC 308 


531 

536 

7805 

7812 

7815 

711 

565 

566 

567 
725 


SMC 7400 
SMC 7402 
SMC 7404 
SMC 7405 
SMC 7406 
SMC 7407 
SMC 7408 
SMC 7420 
SMC 7490 
SMC 7493 


SMC 74123 
SMC 7410 
SMC 7430 
SMC 7440 
SMC 7451 
SMC 7473 
SMC 7474 
SMC 7495 
SMC 74121 


When you think of /Cs, think of Semiconductors 


A 

SEMICONDUCTORS 


SEMICONDUCTORS LIMITED 

Ador House, 6,K. Dubhash Marg, Bombay 400023 
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JOHNS PLUG 
& SOCKETS 

Small.and compact, these have clear separation between 
contacts and are suitable for light and medium duty 
applications. A polarised design tcrfavoid incorrect connections 

GE Gilard Bedronics 

13-16/B, Industrial Estate, KOTA-324007 Phone : 5719 6332 
__frame GILARD. Kota. Telex : 050/205 


ANOTHER QUALITY PRODUCT FROM 



Wk&'jt 



TYPES AVAILABLE 
SUPER 80 TIN/20 LEAD 

SUPREME 70 TIN/30 LEAD 

DELUXE 60 TIN/40 LEAD 

STANDARD 50 TIN/50 LEAD 

REGULAR 40 TIN/60 LEAD 


COMMERCIAL 30 TllY/70 LEAD 

UNIVERSAL RADIO CO. 

1800. Chandm Chowk, DELHI-110006 
Phone 275883 Grams: UNRACO 
Branches : BOMBAY • CALCUTTA • MADRAS 


Quality 

Electroplaters 


Specialists in 
precious metal 
plating of 

Electronic hardware. 
Also suppliers of 
Chemicals & 
Equipments for 
electroplating 
as per your 
specification. 


J.J. UDYOG 


S-65 Site l\lo. IV 
Sahibabad 
Industrial Area 
Sahibabad 201005 (U.P.) 
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DIGITAL INSTRUMENTS 
SUPPLEMENT 

It is always interesting to go through 
your exclusive journal on electronics 
every month. But your April issue was 
not - so - very - interesting, particularly 
the Special Supplement. 

It is not because our company's name 
has not been included as a manufac¬ 
turer of Digital Frequency Counters 
and Digital Multimeters, but because 
the lists mentioned do not seem to be 
realistic. 

Names of certain new units who arc 
only known to have received industrial 
licences, but have not started produc¬ 
tion yet, were included. Your remark 
“Manufacturers of some popular digi¬ 
tal electronic instruments" is therefore 
misleading. But as a first attempt, I 
must congratulate you on preparing 
such an exhaustive list of so many pro¬ 
ducts. 

JAWAHAR KAPPAL 
Ruttonsha Simpson Pvt Ltd 
New Delhi 

■ We manufacture Digital pH Meter, 
Chloride Meter, and a Digital attach¬ 
ment to Model DD-450 Flame- 
photometer. 

Sales Division 
Elico Pvt Ltd Hyderabad 

■ We were glad to see our name in 
‘Digital Instruments Buyers' Guide’, 
but we are sorry to tell you that our 
name was omitted in the addresses col¬ 
umn. 

ASHOK ELECTRONICS 
11 Tinwala Building, Tribhuvan Road 
Bombay 400004 

■ Kudos to you for publishing such nice 
articles about developments in the 
fields of electronics and communica¬ 
tions. 


The special supplement on digital 
instruments was worth reading and 
thought provoking. But there was a 
lapse in the article on logic clip. Ac¬ 
cording to the author, the logic probe is 
used in series with a diode (DS) to 
avoid damage to the probe due to 
wrong connections. 

Since an ordinary conducting diode 
itself consumes some voltage, the vol¬ 
tage at both ends cannot be 5 volts 
when the diode is conducting. In fact, 
it will be less by 0.3 volts at one end in 
case of a germanium diode and by 0.7 
volts in case of a silicon diode. We are 
not at liberty to allow this much degra¬ 
dation in supply voltage in TTL logic 
(which the author is using in logic clip) 
because of the ambiguity between 0.8 
to 2 volts to select the on or off stages. 

In a seven-segment LED, each LED 
will require a minimum of 3 volts to 
glow, which can't be supplied if a diode 
is connected in the probe itself. So, the 
diode D5 should not be used. 

MOOL RAJ 
Roorkee 

Mr Kataria clarifies: 

The diode D5 used in scries with the 
supply to the logic probe is a ger¬ 
manium diode which will drop about 
0.3V, resulting in an effective supply 
voltage of 4.7V. This is well above the 
minimum voltage of 4.5V at which the 
TTL lCs function well. 

The LED display used is of the gal¬ 
lium arsenide type. So the forward vol¬ 
tage drop for any segment, when it is 
glowing, is 1.7V and not 3V. 

Regarding the necessity of the diode 
D5, it must be used to avoid damaging 
the ICs used in the logic probe. Reverse 
polarity can cause a large amount of 
current flow into the IC chips and can 
thus cause a damage. Besides, such a 
mistake can damage even the power 
supply of the equipment if adequate 
overload and short - circuit protection 
circuits have not been used. 

■ A detailed explaination of the circuit 
comprising C2, R6, D2 and IC2 in the 
“Direct Reading I^ogic Probe" article 
(EFY, April ’78) by Mr G.L. Kataria is 
desired. I would also like to know the 
pin number for the decimal point and 


the approximate cost of making this 
pboject. PRADEEP A MASKERI 

Bombay 

Mr Kataria replies: 

Cl and R7 differentiate the pulse fed 
from he probe tip. The falling edge of 
the differentiated pulse triggers IC2, 
which is a monostable IC whose time 
period is determined by R6 and C2. 
The values used give a time period of 
about half a second for which duration 
the Q output pin 1 changes state from 
the normal logic ‘1’ to logic ‘O’. The Q 
output activates gates 3 and 4 and the 
relevent segments of the display to 
form the latter P. If a pulse train is 
present at the probe tip, the monosta¬ 
ble IC gets retriggered after each half 
second and the probe displays P con- 
tinously. Diode D4 has been used for 
protection of IC2 which is required 
wherever a large value is used as the 
timing condenser (C2). 

Pin number for the decimal point 
(D.P.) is 4 and the common cathode 
terminals are 5 and 10. The total cost of 
the logic probe described is about Rs 
85. 

Here is Mr A.S. Sharma’s rejoinder to 
Prof. S. Banerjee's letter published last 
month: 

My article was meant to be controver¬ 
sial and my “partisanship" is based on 
sanity and common sense. Prof. 
Banerjee has not challenged my basic 
premises that “TV receiver industry is a 
mass production industry and small - 
scale production not only results in an 
unreliable but a costly product as well,” 
and “Vertical integration, in addition 
to improvement in quality would mean 
better utilisation of facilities — produc¬ 
tion as well testing — and at least 15% 
reduction in production cost for a com¬ 
plete TV receiver." 

The customer deserves a TV receiver 
which is low in cost, reliable in opera¬ 
tion, easy to maintain with low cost of 
servicing. It matters little to him who 

EFY Misses Nothing, 
Don’t Miss it. 

Subscribe to it now! 
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produces it, how it is produced, rnd 
what circuitry it contains. As things 
stand in this country, only hybrid re¬ 
ceivers can meet the above criteria. 

I had talked not of large-scale sector 
and small-scale sector, but of 
large - scale production and small - 
scale production. Prof. Banerji is prob¬ 
ably aware that today a unit producing 
the largest number of TV receivers — 

■ practically 20% of country’s total pro¬ 
duction — has a total annual produc¬ 
tion of over Rs 100 million, but it is 
registered as a small - scale unit and 
gets all the benefits as such. Today it is 
the so - called large - scale sector which 
is being discriminated against. 

I certainly want the units with large - 
scale TV production to be allowed or 
forced into vertical intergration so that 
a part of enormous profits are ploughed 
back into components development 
and production. Development of elec¬ 
tronics industry in the country depends 
on healthy development of the compo¬ 
nents sector. This sector is being neg¬ 
lected because we know we can import 
the components any time we want. In 
case of TV receivers, imports of picture 
tubes, deflection components, ICs and 
high - voltage solidstate devices con¬ 
tinues. Here again it is only in case of 
hybrid circuit which needs only an im¬ 
ported tube, if at all, that all compo¬ 
nents are available in the country. 

I stand by my statement that “Hybrid 
sets use solidstate devices as well as 
vacuum tubes and make the best use of 
present state of art.” Leaving out the 
copy - writers’ jargon, picture quality 
or sound of hybrid receiver can be as 
good as of a solidstate set. It would be 
interesting to point out that like India, 
the American markets dependent on 
the high pressure salesmanship suc¬ 
cumbed to assumed virtues of a solids¬ 
tate receiver. On the other hand, 
Britishers accepted solidstate receivers 
only when they became competitive 
with hybrid receivers. 

Not only Jyoti Electronics but ser- 
veral other assemblers are working on 
lowering down the cost of solidstate re¬ 
ceivers, without diminishing their re¬ 
liability. But as things stand, the price 
that a customer is expected to pay for 


solidstate set is too high, reliability is 
low and maintenance cost high. In case 
of failure of the high - voltage horizon¬ 
tal output transistor, which is quite 
common because of large mains 
fluctuations in our country, a customer 
may have to pay over Rs 200 for the 
replacement alone. Cost of mainte¬ 
nance of a hybrid receiver is very much 
lower. 

To an Indian customer sets using exc¬ 
lusively solidstate devices or ICs do not 
offer any particular advantage. To 
change over to solidstate devices from 
vacuum tubes just for the change sake 
or in the name of high technology with 
no particular advantage to the user is 
not a correct design or engineering ap¬ 
proach. 

I wish Prof. Banerjee had com¬ 
mented on the use of Indian ICs. It has 
been unfortunate that assemblers have 
continued to base their designs on con¬ 
tinental ICs which are different from 
those being produced or likely to be 
produced in India. With only a few 
hundred sets in the market using a par¬ 
ticular imported IC, the customer will 
pay a high price in replacement. ICs 
being produced or likely to be pro¬ 
duced in India are definitely not direct 
replacement of ICs being imported for 
use by assemblers presently. 

Of course it is taken as a gospel truth 
that “reliability of ICs is much more 
than that of equivalent discrete com¬ 
ponents.” Unfortunately, the data re¬ 
produced in my article on the basis of 
information from ITT subsidiary indi¬ 
cated that 40% of failures are due to IC 
failures. Secondly, IC failures quite 
often take place because of associated 
component failures. No advantage 
will be obtained by the use of ICs, 
therefore, unless associated compo¬ 
nents with higher reliability are used. I 
would repeat my suggestion that as¬ 
semblers using ICs should go in for func¬ 
tional modules. This would keep the 
cost of replacement and maintenance 
low. In case of non - availability of ICs, 
the complete module can be replaced 
— it may use discrete components or 
readily available ICs.’ 


To the best of my information none 
of the units indicated by Prof. Banerjee 
e.g.. Electronics and Computers, 
EGIL, Semiconductors Ltd and Hind 
Rectifiers are uitll - scale units. The 
few “low - pdi^ transistors" from 
BEL which are being used by Jyoti 
Electronics, are also available from 
some of the other firms named. But I 
am sure Jyoti Electronics finds the de¬ 
vices from BEL more reliable in oper¬ 
ation and consistent in quality batch to 
batch. They could obtain these devices 
from any of the above units, but they do 
not! And why should BEL or Philips be 
expected to produce every device on 
earth? 

I am unable to comment on the 
claims of Prof. Banerji regarding Jyoti 
Electronics or its product as I have no 
first hand knowledge. However, it ap¬ 
pears that they decided to “produce 
Rolls Royce at high cost." Availibility 
of specialised components from various 
small units confirms my view of the role 
small units can play as ancilliaries 
specialising in production of quality 
components of specialised nature. 

Prof. Banerjee would agree that any 
industrial policy must aim at produc¬ 
tion of goods for the user at a reasona¬ 
ble price. Electronics is a technology 
based industry. Unless rapid invest¬ 
ment is made in the production of com¬ 
ponents, industry would have no fu¬ 
ture. Only verical integration can en¬ 
sure a free flow of capital for the indus¬ 
try. Department of Electronics and 
Electronics Commission have failed to 
evolve a long - term policy for de¬ 
velopment of the industry. Electronics 
industry needs large - scale investment 
on a continuous basis. It cannot prog¬ 
ress on the ad hodsm practised by the 
Department of Electronics and Elec¬ 
tronics Commission. And I am’ sure 
that wisdon is no departmental 
monopoly. 

I wish Prof. Banerjee had provided 
some specific data regarding the rela¬ 
tive components cost and cost of pro¬ 
duction, as well as relative reliability of 
TV receivers with hybrid circuitry, sol¬ 
idstate and IC circuitry. □ 
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Spectacular Growth of Citizens Band Radio 

G.V. Sulu VU2GV 


There is a spectacular growth in Citizens Band 
radio communication in the United States of 
America (USA). There are 14 million licencees 
using over 25 million transceivers now. The citi¬ 
zens band has also gathered momentum in sev¬ 
eral other countries. But so far it has not made 
much headway in India. 


The rapid advances in science and technology have 
significantly changed our way of life, our social concepts, 
and also the social needs. The advent of the telephone and 
its phenomenal growth during the last 100 years resulted in 
the telecommunication facility becoming an essential part 
in our day-to-day life. The conveniences stemming from 
telecommunication services stimulated the rapid growth of 
complex social and industrial activities. These in turn led to 
ever-increasing demand for instant telecommunication 
service, both for individuals and organisations. So much so 
“do not commute, but communicate" is becoming an 
adage. 

In the USA, telecommunication services are not the 
monopoly of the government or any private organisation. 
All types of telecommunication services offered by the 
latest advancement are pressed into service for the benefit 
of the citizens. First it was the amateur radio — a two-way 
radio communication by private experimenters. There are 
over 300,000 radio amateurs in the USA today. These 
amateurs are permitted to handle ttyrd party messages — 
passing messages of friends and others from one part of the 
country to the other and also to certain other countries, 
over amateur radio, free of charge. Amateurs use wireless 
telegraphy, radio telephony, radio teletype, and also visual 
communication such as slow-scan television. They are al¬ 
lowed to have what is known as ‘Phone Patch', i.e.long¬ 
distance communication to certain foreign countries via the 
local telephone patched through amateur radio link. 

Class ‘A’ service 

Besides the telephone service, which is quite efficient, 
the need for some sort of mobile communication facility for 
the U.S. citizens was felt. The amateur radio that requires 
passing a test, etc is not suitable for the general public. 
Low-powei two-way radio communication system without 
the requirement of any qualification or experience is more 
suitable. This led to the introduction of General Mobile 
Radio Service, Class ‘A’ in 1947. Under this system any 
citizen above 18 years of age can have radio communica¬ 
tion equipment for personal communication within a city. 



A portable CB transceiver developed by Central Electronics En¬ 
gineering Research Institute, Pllanl (Photo: Courtesy M/s Punjab 
Wireless Systems Ltd, Chandigarh). 


The operation was permitted in one of the 16 spot frequen¬ 
cies alloted in ultra high frequency band (462 to 467 MHz) 
with the transmitter power up to 60 watts. 

Class ‘B’ & *C’ servlcss 

Within a year class ‘ B' service was introduced with lower 
power in 465 MHz band meant for small business and 
industrial operation. Since both these services were in the 
UHF band, their range of communication was very much 
limited. Also the UHF equipments were costly. Besides, 
tall f-oncrete buildings in the cities obstructed the passage 
of UHF signals. Hence these services did not become popu¬ 
lar. 

The class ‘B" service was suspended in 1971. Class ‘A’ 
service, however, continues with about 3,000 base stations 
and over 15,000 mobile stations in operation now. 

In 1954, class ‘C service was introduced for radio and 
remote control operations. 

Class ‘D* service 

In the USA it is believed that the radio frequency spec¬ 
trum is a national resource like air and water, and in princi¬ 
ple all members of the public should have access to it under 
properly-regulated conditions. They also feel that radio 
communication facility should be freely available to the 
ordinary citizens without much formality and restrictions. 
Both class ‘A' and ‘B’ services did not adequately meet this 
requirement. This ultimately brought in Citizens Radio 
Service Class ‘D’, the popular Citizens Band (CB for short) 
in the 27 MHz band in 1958. 
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CB toys 

In this new service, CB tranceivcrs with up to 100 mil¬ 
liwatts power (with which communication can be had up to 
a distance of say two kilometres in a city) are to be treated 
as toys for children to plus with for which no licence is 
required. And for regular use CB sets with five watts power 
in 26.965 to 27.23 MHz band are available for any citizen 
who wants them. There is absolutely no restriction as to 
what purpose the sets are to be used. The sets were licensed 
for ji five-year period with $ 20 as the licence fee. Up to five 
sets can be used with one licence. 

Versatile CB 

Within a short time the CB became a versatile medium 
for communication as it offers continuous communication 
facility to farmers, doctors, lawyers, teachers, taximen, 
housewives, office workers, executives, etc. In fact, it is a 
handy medium for people from all walks of life. The 
housewife can communicate with her husband whether he 
is in his office or on the highway. Husband on his wa\ home 
can inform his time arrival or delay. Drivers in moving 
vehicles can get information on roads in a new area or the 
information on traffic density or bottleneck on their route. 
They can call for assistance in case of an emergency oil the 
road, can locate the nearest petrol bunk, can make leserva- 
tions in motels (or hotels) and cinemas, can check up park¬ 
ing space or camping ground, etc while on the move. Taxi 
stands and departmental stores can continuously keep in 
touch with their vehicles on the job for optimum deploy¬ 
ment. In short. CB can be used to meet a variety of com¬ 
munication needs of the citizens and it has been assisting 
them in the conduct of their personal and business ac¬ 
tivities. 

As the number of CB users multiplied, the 27MHz band 
was divided into 23 channels. The users voluntarily re¬ 



served some of these channels for certain specific purposes, 
such as Calling Channel, Emergency Channel, Commuter 
Channel, Local Traffic Channel, etc. For instance, channel 
9 is REACT channel for emergency communication, chan¬ 
nel 10 is for communication among the vehicles on the 
highway , channel 11 is for calling stations, and channel 13 
is reserved for Maritime communication, etc. 


The turning point 

Though there has fcjeen a steady growth since 1958, the 
real turning point forCB came in 1973. The energy crisis 
forced the U.S. government to economise on petrol con¬ 
sumption. Consequently, the maximum speed on the high¬ 
ways was restricted to 88.5 kms (55 miles) per hour. To 
check the violations, speed traps were set up on several 
places on the roads. The long-distance truck drivers found 
the traps rather irksome. Hence,to locate the speed traps 
and warn their fellow drivers, they started using CB sets. It 
was also used for locating shorter routes, avoiding traffic 
jams, and so on. Suchvoluntary road information service 
naturally induced millions of motorists to go in for CB sets. 

The millions of CBers communicating daily have evolved 
a language of their own in the process. It is a mixture of 
American slang and hence is known as 'Slanguage'. They 
have their own codes for, government, police, speed traps, 
petrol bunks, service stations, etc. Apart from these they 
have also evolved what is known as ‘CB-10 code'. What is 
your 10-20'! means ‘What is your location?". A reply to 
this would be something like: 10-20 here is 15th mile on the 
6th National Highway. 

Citizens band has brought in a significant change in the 
social behaviour of its users. The drivers on the roads, who 
-are normally reserved, started communicating with their 
fellow drivers on the roads through CB, not only for assis¬ 
tance or guidance, but also for simple chit-chat to over¬ 
come the boredom of long drives. People with this com¬ 
munication facility become so sociable that they offered to 
pass on or relay messages of even strangers. In fact, they are 
often found vying with one another in trying to be helpful to 
even strangers. This naturally has had a profound effect on 
cultural and social life of the citizens. 

The ever-increasing popularity of CB brought in further 
concessions from the authorities. In January 1977 the CB 
service was redesignated as ‘Personal Radio Service’ and 
the rules and regulations were further simplified and re¬ 
laxed. Additional frequencies were also allotted (extended 
up to 27.405 MHz); so much so. the whole band is now 
divided into 40 channels—anadditionof 11 channels. And 
when all the old equipments are replaced by new equipment 
that have provision for SSB mode of operation, the number 
of channels would be doubled. An increase in CB antenna 
height from 6.1 metres to 18.3 metres was also allowed (for 
omnidirectional antennae) which in effect increases the 
range of communication. The maximum distance over 
which a CBer can communicate has been extended to about 
240 kms and he is now permitted to relay others’ messages 
too over that distance. 

The licence fee which was $ 20 has been brought down to 
a mere four dollars for a five-year period. Due to a court 
injunction, no licence fee for any of the radio services is 
being collected by the authorities since January 1977. So, 
the licences arc issued virtually free of charge for the pres¬ 
ent. Further, instead of having to wait for a few weeks to get 
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a CB licence before going on the air, now one can, as soon 
as the equipment is bought, issue one’s own ‘temporary 
permit’, make up one’s own call sign and go on the air, 
pending receipt of the formal licence from the authorities. 
The call sign, by the way, is formed with three letters 
followed by four figures, e.g., GVS-7388. 

Since there is a likelihood of interference from the 
lOOmW toy transmitters, a new frequency band is being 
allotted to them in 49 MHz, effective from 1983. Till then 
they are permitted to continue operation in the present 
27MHz band. 

To cope up with the future demand for CB frequencies, 
the U.S. authorities are considering another service, class 
‘E’, in the 220 to 225 MHz band. At present this band is 
allotted to radio amateurs who have protested against this 
proposal. The American Radio Relay League, the fore¬ 
most radio amateurs’ organisation, after conducting 
several tests, suggested 908MHz band for the class ‘E’ 
service as an alternative. An official decision is yet to be 
taken on this. 

Japan leads in the manufacture of CB equipment in the 
world. Even in the USA there are more Japanese sets in 
use. Still, for U.S. manufacturers, CB equipment is a billion 
dollar business. Early bulky tube versions have given place 
to compact solidstate versions since the mid-sixties. Sets 
made since 1972 had one of the 23 channels for AM cum 
SSB. The latest 40-channel equipments have provision for 
both AM and SSB operation. Originally, frequency stabil¬ 
ity was achieved through crystal operation — both in the 
receiver and the transmitter. Then came crystal synthesiser 
circuits. The phase-locked loop circuits are used in the 
latest equipments. 

Some of the costly sets now available incorporate ad¬ 
vanced techniques. They have microprocessors for au¬ 
tomatic scanning of the channels and returning to the pre¬ 
assigned frequencies. They also have selective signalling 
system in which the tone-encoded squelch circuit can acti¬ 
vate a transceiver to enable direct ringing of the required 
party; using low power, hand-held sets now communicate 
over longer distances; repeater stations on elevated loca¬ 
tions have started coming up in all the cities. These com¬ 
munity repeaters are installed and maintained by CB clubs. 
Through them, with a 2-watt set communication can easily 
be had over more than 60 kms distance in the cities. 

Mexico and Canada, because of their proximity to the 
USA, have permitted CB operation with the same facilities 
as in the USA. This also helps equipment compatibility 
among these countries. In Canada they call it ‘General 
Radio Service’ and they had only about 300,000 CB li¬ 
cences till the end of 1976. Now they have nearly 700,000 
licences. In Europe, they have CB in France, Germany, 
Sweden, Italy, Denmark, etc. In these countries the power 
is restricted to half a watt. Japan permits CB transmission 
with up to 5 watts power. 

In Australia, the government resisted CB for a long time. 


even though a large number of U.S. type CB sets were in 
operation illegally. Finally, in July 1977, they decided to 
introduce CB in UHF bands. They have also decided to 
licence the existing (illegal) 27MHz sets. These sets can be 
operated up to 1982 after which CB will be in UHF bands 
only. The licence fee is A $ 25 per set, which is quite high. 

In UK, the authorities are still undecided about introduc¬ 
ing CB, though a considerable pressure is being exerted on 
it. The problem there is that there are a large number of 
radio paging and radio controlled equipments, besides the 
medical and industrial applicances, all operating in the 27 
MHz band. If the U.S. type of CB is introduced, it would 
affect the services operating in the 27MHz band. So when 
UK decides to have CB, it would probably be in VHF or 
UHF bands. 

In India 

CB type of sets are being licensed in India since the last 
fifteen years. Yet we have only about 300 such licences so 
far. The reason for this apathy is not far to seek. The major 
impediments to CB here are: 

1. Toy type CB sets require a licence here, though no 
royalty needs to be paid. But it can only be used for per¬ 
sonal communication and absolutely no business com¬ 
munication is permitted. 

2. High cost of these flea power sets and high licence fee 
compared to the common man’s standard of living. 

3. Royalty payable for sets above lOOmW for personal 
communication and royalty for all business communica¬ 
tion, irrespective of the power of the sets. 

If the sets are made cheap and a nominal licence fee is 
charged for non-commercial operation, such radio com¬ 
munication is bound to become popular within a short time. 
Since the manufacturing of wireless sets is restricted to the 
public sector in our country, it should be possible to pro¬ 
duce cheap sets due to the availability of cheap technical 
skills. 

As things stand today, any Indian citizen above the age of 
18 can get a CB licence without any test or examination by 
applying in the prescribed form which can be had from the 
Wireless Adviser, government of India, Wireless Planning 
& Coordination, Patel Bhavan, New Delhi 110001. The 
annual licence fee which was Rs 15 till recently, is now Rs 
30 per set. Since a minimum of two sets are required for a 
link, the licence fee comes to Rs 60 a year. 

CB in India is primarily meant for personal communica¬ 
tion — for sports, recreation, etc. Hence the power to the 
built-in whip antenna is restricted to 100 milliwatts (300 
milliwatts DC input to the transmitter). There is no royalty. 
Transmission and reception on behalf of a third party is, 
however, prohibited. 

For transmitting power higher than lOOmW for non¬ 
commercial purposes, and for commercial purposes even 
for power below lOOmW, royalty has to be paid. The 
present rates of royalty arc Rs 200 per annum for commer- 
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cial operation up to 100 mW power, for communication 
range up to 3 kins. For communications beyond 3. kms (up 
to 80 kms) higher power is permitted with royalty going to 
Rs 1200 per annum for 24 hours and 365 days’ operation. 
The royalty is reduced proportionately if the number of 
hours per day and the number of days operation in a year 
are reduced. 

The CB operation is permitted in one of the five spot 
frequencies available in the 27MHz band, i.e. 26.968, 
26.976, 27.035, 27.065 and 27.125 MHz. The frequency 
assigned is on non-interference basis to other services, and 
the department may restrict its use in certain areas. The sets 
must be used in the location declared. Any change of 
location desired must have prior approval of the licensing 
authority. A3 (AM radio telephony, 6 kHz bandwith) sim¬ 
plex mode of operation is permitted with a frequency toler¬ 
ance of 0.005%. The licencee will have to tolerate interfer¬ 
ence which may be received from operation of industrial, 
scientific, or medical equipment. 

In the International Telecommunication Union’s ap¬ 
proved frequency sharing services, there is no provision for 
such a thing called Citizens Band. However, in the interna¬ 


tional agreements it is stated that spot frequency alloca¬ 
tions can be made by the member nations for scientific, 
industrial and medical purposes. Only under this clause CB 
type of services are permitted in the USA and other coun¬ 
tries. 

In the 27MHz band, apart from CB, the industrial 
equipments, medical and scientific equipments and radio 
controlled models etc are operating (radio paging in India 
is given 36MHz band). Hence if the frequency of the CB 
equipment drifts, it might cause harmful interference to the 
other users. Due to this stringent requirement, CB equip¬ 
ment assembly by individuals is not generally encouraged. 
However, if one desires to assemble one’s equipment, tak¬ 
ing due care of the stringent specifications, one can do so — 
provided one takes out an experimental licence for assem¬ 
bly. As is well known, even the possession of wireless com¬ 
ponents in this country requires a licence. 

In conclusion, it may be mentioned that if one’s interest 
is purely personal communication (non-commercial), 
under the existing rules and regulations in our country, it is 
not worth while going in for CB. For non-commercial local 
communication amateur radio offers a much better deal at 
a less cost. 0 


Portable Solidstate TV Pattern Generator 
with Crystal: Model-AE 003 




ADVANCE ELECTRONICS 
CALCUTTA 




SOLID STATE TV RAtTilW 
GFNFAATO* 
MOPFL-Af OOI 


ADVANCE ELECTRONICS Pattern Generator is an indispensable tool for TV servicing. It forms Patterns, 

1) Cross-hatch 2) Chess Board 3) Dot-Matrix 

It enable to adjust or test (a) Synchronisation (b) Linearity horizontal & vertical (c) Overall geometry 
(d) Interlacing (e) Contrast (f) Focusing of the picture. 

ADVANCE ELECTRONICS Pattern Generator is fully solid state circuit with ICs & Quartz oscilator, 
light weight and quite portable, which a technician can take along with him to the customer's place for servicing. 
It is AC cum Battery operated. Therefore it can be also used in DC area. It operates in Band I or Band III 
(pre selected). 

Dimensions : 19’8 ems x 127 ems x 37 ems Weight: IT Kgm 

ADVANCE ELECTRONICS 

Office : 4A, Bethune Row, Cal.-700006 Phone : ,65-8610 
Factory; 11/3A, Ultadanga Road, CaL-700004 Phone: 65-9518 
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Interview: K. K. Khandelwal 


‘Components Industry is in Shackles’ 


Mr K.K. Khandelwal, managing director of 
Khandelwal Herrmann Electronics Ltd, Bom¬ 
bay, and president of the Electronic Component 
Industries Association was in New Delhi re¬ 
cently. Electronics For You took this opportunity 
to interview him. The excerpts of his interview 
with the EFY’s managing editor are: 

Q: Why is it that we still keep on importing components, 
even some passive components which are not supposed to be 
difficult to manufacture? 

A: It’s a planning fault. There have been times when the 
production of certain components has been in excess of the 
demand, followed by periods when the demand has been in 
excess of production. 

Q: How is the general profitability of the components man¬ 
ufacturing units in India? 

A: Absolutely low. 



Q: What’s the main reason for this? 

A: Capacities of production are very low. Besides, there is 
a great amount of red-tapism so that you have to have all 
paraphernalia to satisfy the factory inspectors, state gov¬ 
ernment and central government etc. This paraphernalia 
would remain the same whether you make one million 
semiconductor devices or one hundred million devices a 
year. Its for this reason that our German collaborator is 
able to produce ten times more than us with just one-third 
the staff we have. Ultimately, it is the consumer in India 
who suffers because it is he who has to pay for these 
inefficiencies imposed on the manufacturers. 


Q: What’s the biggest problem facing the Electronic com¬ 
ponents manufacturers today? 

A: Electronics industry ih India is being treated like any 
other ordinary industry. It does not enjoy any special de¬ 
preciation rate, even though obsolescence rate is very high. 
Also, the debt equity ratio fixed for this industry by public 
sector financial institutions is 1:1 only, whereas some 
industries—like shipping—enjoy a ratio of the order of 9: 1. 
It is for such reasons that people are not coming forward 
now to set up units for manufacturing electronic compo¬ 
nents. 

Q: How do you feel about collaborations in the field of 
electronic components manufacture? 

A: I feel collaboration^ should be allowed freely because 
huge investments are involved in research and develop-' 
ment. And what we arc required to pay to the collaborators 
are not fortunes. All the countries in the world are allowing 
collaborations, especially in electronics—as it’s a rapidly 
changing industry—there is no reason why India should 
not. If collaborations are not allowed, we will be left be¬ 
hind. 

Q: Has the government of India's new import policy for 
1978-79 provided any simplification of procedures the in¬ 
dustry was hoping for? 

A: No. The electronics industry has rather been singled out 
to knock at the doors of two agencies—DGTD and the 
Department of Electronics. For obtaining licences for over 
Rs 500,000 we will now also have to go to the Department 
of Electronics. This will certainly result in further delays.* 

Q: How do the components .manufacturers generally feel 
about the new import policy! 

A: First of all, the replenishment licences have been totally 
withdrawn on exports. Even the cash assistance has been 
slashed, leaving the exporters of electronic components 
wondering whether the government is at all serious about 
exports. 

With a comfortable foreign exchange position it was 
anticipated that the raw materials required for the compo¬ 
nents industry would be placed on Open General Licence. 
Surprisingly, even those raw materials which were on the 
OGL last year have now been brought back under the 
shackles of various controls. On the other hand, the new 
import policy has opened the flood gates of imports for 
finished electronic components, without providing the 
necessary tariff protection. All this has left the exporters of 
electronic components guessing about the intentions of the 
authorities. ‘ □ 
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SPECIAL SUPPLEMENT! 



DEPARTMENT OF 
ELECTRONICS 

ANNUAL REPORT 
( 1977 - 78 ) 


The progress of the electronics industry in 
1977-78 is set out in the annual report of the 
Department of Electronics. Given here are brief 
excerpts of the report highlighting major 
achievements.—Editor 

The total production of electronic items increased from Rs 
4100 million in 1976 to Rs 5085 million in 1977 (as shown 
in Table I), recording a growth of 24 per cent in financial 
terms on the basis of current prices. 

The electronic component sector marginally recovered 
from its small growth of 7 per cent in 1976 to 13 per cent in 
1977. The consumer electronics and mass communication 
sector registered a record growth of 27 per cent in monet¬ 
ary terms and higher in physical terms during the year. The 
area of computers, control and instrumentation registered 
a 60 percent growth and communication equipment sector 
nearly 15 per cent; growth in the aerospace and defence 
equipment sector was marginal. 

The radio receiver industry achieved a production of 
3.76 million sets during the year, representing a growth of 
26 per cent in physical terms. The highlight was a 50 pet 
cent increase in production in the small-scale sector, 
namely, from 1.3 million sets in 1976 to 2 million sets in 
1977 The small-scale sector, for the first time since the 
setting up of radio receiver industry, surpassed the produc¬ 
tion of radio receivers by the large-scale units. 

The production of TV receivers increased from nearly 
0.15 million sets in 1976 to 0.24 million sets in 1977, with 
production in the small-scale sector representing 75 per 
cent of the total. Though the production of TV sets in 
absolute terms increased by 70 per cent, the value-wise 
increase in production was limited to 50 per cent only, as 
the average ex-factory value of TV sets decreased further 
in 1977. 

The production of tape recorders increased by 60 per 
cent during the year from nearly 69,000 numbers in 1976 
to 112,000 numbers in 1977. The organised sector regis¬ 
tered a 50 per cent growth and the small-scale sector a 90 
per cent growth in this area On the other hand, the produc¬ 


tion of record players increased only by 12 pt r cent during 
the year. 

The export of electronic items during 1977 grew to Rs 
369 million, front the 1976 level of Rs 271 million, thus 
showing a growth of 36 per cent. The export profile shows a 
base which is getting diversified as it should be spanning all 
the major areas of electronics. Apart from consumer elec¬ 
tronics which accounts for Rs'82.5 million, major elements 
in the professional area are defence equipment, principally 
radars for Rs 110 million and computer software for Rs 25 
million. 

Profile of the five year plan 1978*83 

An important task performed during this year was the 
preparation of the rolling plan for the electronics sector for 
the period 1978-83. The working group for this exercise 
had been constituted by the Planning Commission under 
the chairmanship of chairman. Electronics Commission. 
Twenty-two subgroups were set up, one for each ministry 
having major requirements for electronic equipment. 

This exercise has brought out a significant amount of 
information concerning the type of demand for profes¬ 
sional electronic equipment, arising from the activities 
under the various ministries and departments projected by 
them in their plans for the duration 1978-83. A report 
based on this analysis was the basis for the estimates for this 
sector in the 1978-83 Plan as finalised and submitted to the 
Planning Commission. The analysis is presented in two 
parts: (i) activities to be undertaken directly by the De¬ 
partment of Electronics, (ii) activities that will be under¬ 
taken by agencies outside of the Department of Elec¬ 
tronics. It must be remembered that electronics is a‘deriva¬ 
tive' industry in many of its sectors; the total plan allocation 
for a particular area, c.g. defence, civil aviation, has to be 
defined before the electronic components of it can be 
specified. There is thus a process of iteration which has to 
be carried out. The Planning Commission has asked the 
Department of Electronics to carry out the next level as¬ 
sessment, based on plan allocation as presented to the 
National Development Council and have this available by 
June 30, 1978. 
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NOWlOL 

Special Gases Centre 
introduces 

IOLAR-3 

The new IOLAH-3 range from I 0 L is specially developed 
for the sophisticated manufacturing processes of diffusion, 
alloying, bonding, production of magnetic ceramics and 
also critical electrical components. 

IOLAR-3 gases'come to you with a total package of 
added product values which leads to a substantial reduction 
in your operational costs. 

—The 10 L service begins with expert advice on selection 
of the right gases for your specific needs. This is followed 
by in-plant guidance by our experts on effective and 
optimum gas usage. 

-lOL’s installation engineering facilities for pure gas 
handling systems are also at your service to prevent conta¬ 
mination of gases at all stages. 

—A 100% analysis and certification of gas quality, reduces 
your costly batch rejections involving imported materials 
and increases substantially quantity and quality of output. 

A worry-free operation is thereby assured. 

IOLAR-3 gas cylinders now come to you in larger capacities 
to provide economies in procurement, transportation, storage 
and handling. t 

Every IOLAR -3 cylinder is backed by the expertise of the 
worldwide BOC Group. 

Special Gases Centre 
Indian Oxygen Limited 
Lai Bahadur Shastri Marg 
Ghatkopar West 

BOMBAY 400 086. . $£39 
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TABLE I 

PRODUCTION OF ELECTRONIC EQUIPMENT AND COMPONENTS (IN RS MILLION) 


Calendar Consumer 
year electronics & 

mass com¬ 
munication 

Commu¬ 
nication 
* equipment 

Aerospace 
& defence 
equipment 

Computers, 
control & 
instruments 

Equipment Compo 
total (Co- nents 
lumns 2 to 5) 

- SEEPZ 
product¬ 
ion for 
exports 

Equipment 
& compo¬ 
nents total 
(columns 
6+7+8) 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 


1305 

1260 

550 

1025 

mmm 


40 



1030 

1100 

500 

640 


800 

30 


E&a 

845 

970 

490 

585 

2890 


5 

3645 


Note: 1. Production figures have been rounded up to the nearest five million digit. 

2. Production figures for calendar year 1975 and 1976 are given for comparison purposes. 

3. Prices given have not been normalised to any base year. They are the prevailing prices. 

4. The table only shows production and growth in financial terms; there has been a significant fall in the prices 
of several items and a marginal increase in the prices of several others. 


Indian National Satellita (INSAT) System 

Based on various options for the space and ground seg¬ 
ments of the multi-service geostationary national satellite 
(INSAT) worked out by an inter-departmental group, 
the government decided, in July 1977, to go in for an ope¬ 
rational and stand-by satellite pair, each providing the full 
range of services for communication, meteorology and TV, 
but to restrict the ground segment at present to only that 
needed to use the communication and meteorological seg¬ 
ments of the satellites. Based on that decision procurement 
action for the satellite pair, launch, and associated ground 
control facilities has been taken by the Department of 
Space. 

The ground segment, relating to communications, which 
consists essentially of 35 earth stations, is the one involving 
the largest outlay amounting to Rs 480 million. The first 7 
of these, which are to work with the satellite transmitter 
leased by the P&T Department from the INTELSAT-IV 
Indian Ocean satellite, in order to provide communication 
to remote areas such as Andamans and Leh, have had to be 
imported because of the tight time frames involved. Efforts 
are being made for getting as many of the remaining 28 
stations as possible through indigenous production in re¬ 
gard to both antennae by ECIL and electronics by 1TI. 

Satellite Telecommunications Experiments 
Project (STEP) 

This collaborative project involving the Department of 
Space and the Ministry of Communications on the Indian 
side went into operation in June 1977. The project utilises 


the geo-synchronous Franco-German telecommunication 
satellite ‘Symphonic’, to carry out experiments in the field 
of satellite telecommunication in India; as part of this ex¬ 
perimental telecommunication, links between some met¬ 
ropolitan areas and selected remote locations in the coun¬ 
try have been established. 

In addition to setting up three fixed earth stations in 
Ahmedabad, Delhi and Madras, a transportable remote 
area communications terminal and an emergency com¬ 
munication terminal have also been deployed; the latter 
was used in the cyclone affected area of Andhra Pradesh 
where two-way communications were established within a 
very short period. This project has demonstrated the na¬ 
tional capabilities and provided experience in the area of 
satellite communication; and has involved a significant de¬ 
velopment in the field of professional electronics. The De¬ 
partment of Electronics is represented on the STEP policy 
committee. 

Defence electronics 

Under the Department of Defence Production, elec¬ 
tronics equipment and components are produced by 

(i) Bharat Electronics Ltd (BEL) in its factories at Ban¬ 
galore and Ghaziabad. (In addition, a unit is being set up at 
Pune) 

(ii) Hindustan Aeronautics Ltd (HAL) in its factories at 
Hyderabad and Lucknow. 

(iii) Bharat Dynamics Ltd (BDL) in its factory at 
Hyderabad. 

Whilst these units cater mainly for the needs of the 
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Punjab Semiconductor Devices Limited 

( B-76, Phase VII, Industrial Area, S.A.S. Nagar. Distt. Roopnagar, Pb.) 

PRICE LIST 

*BULK SUPPLY ★RELIABILITY GUARANTEED 

With effect from 9-2-78 


Sr. 

No: 

Type 

Description 

EX-FACTORY PRICE 
Wholesale Retail 

Rs. P. Rs. P. 

I 

IN 4001 

Si. 50V, 1A, rectifier 

0.85 

1.05 

2. 

IN 4002 

Si. 100V,' IA, rectifier 

0.90 

1.15 

3. 

IN 4003 

Si. 200V, 1A, rectifier 

1.00 

1.25 

4. 

IN 4004 

Si. 400V, 1A, rectifier 

1 10 

1.40 

5. 

IN 4005 

Si. 600V, I A, rectifier 

1.30 

1 65 

6. 

IN 4006 

Si 800V, 1A, rectifier 

1.50 

1 90 

7. 

IN 4007 

Si. 1000V, 1A, rectifier 

1.80 

2.25 

8. 

PBY 127 

800V, IA, Si. mains rectifier for professional use 

3.55 

4 45 

9. 

PBY 126 

450V, 1 A, Si. rectifier for professional use 

3.10 

3.90 

10. 

PBY 125 

I0QV, IA, Si. rectifier for professional use 

1.50 

1.90 

II. 

PDR 50 

Si. 50V, 200 mA, rectifier 

0.75 

0.95 

12. 

PDR 25 

Si. 25V, 250 mA, rectifier 

0.75 

0.95 

13. 

PDR 300 

Si. 300V, 300 mA, switching rectifier 

3.25 

4.10 

14. 

PDR 301 

Si. 100V, 300 mA, switching rectifiier 

2.30 

2.90 

15. 

PDR 302 

Si. 100V, 150 mA, 350 nano seconds, switching rectifier 

2.30 

2.90 

16. 

PSD 4148 

Si. 75V, 75 mA, 500 nano seconds switching diode 

1.00 

1.25 

17. 

PBYX 55 

Si. 500V, IA, 350 nano seconds switching rectifier 

5.00 

6 25 

18. 

PBYX 71 

500V, 7A, 450 nano seconds switching rectifier (TO-3) 

11.00 

13.75 

19. 

PFR 103 N&P 

Si. full wave rectifier 3A, 100V in TO-3 outline 

10.00 

12.50 

20. 

PFR 203 N&P 

Si. full wave rectifier 3A, 200V in TO-3 ontline 

11.00 

13 75 

21. 

PFR 107 N&P 

Si. full wave rectifier 7A. 100V in TO-3 outline 

13.50 

16.90 

22. 

PFR 207 N&P 

Sil. full wave rectifier 7A, 200V in TO 3 outline 

15.50 

19.40 

23. 

PFR 115 N&P 

Si. full wave rectifier ISA, 100V in TO-3 outline 

16.00 

20.00 

24. 

PFR 215 N&P 

Si. full wave rectifier 15A, 200V in TO-3 outline 

18.00 

22.50 

25 

PFR 130 N&P 

Si. full wave rectifier 30A, 100V in TO-3 outline 

25.00 

31 25 

26. 

PFR 230 N&P 

Si. full wave rectifier 30A, 200V in TO-3 outline 

27.00 

33.75 

27. 

2N 3055 

60 V (Vceo), ISA, II7W power transistor in To-3 Outline 

14.75 

18.45 

28. 

2N 3055x2 

Matched Pair 

30.00 

37.50 

29. 

2N 6253 

45V (Vceo). I5A, 1I7W power transistor. 

12.75 

15 95 

30. 

2N 6371 

40V (Vceo). 16A, 117W power transistor 

12.00 

15.00 

31. 

2N 3034 

29W power transistor in TO-66 outline 

9.25 

11.55 

32. 

PHR 5007 N&P 

50V, 7A, rectifier ia TO-3 outline 

6.00 

7.50 

33. 

PHR 107 N&P 

100V, 7A, rectifier in TO-3 outline 

7.00 

8.75 

34. 

PHR 207 N&P 

200V, 7A, rectifier In TO-3 outline 

7.50 

9.00 

35. 

PHR 115 N&P 

100V, ISA, rectifier in TO-3 outline . 

8.00 

10.00 

36. 

PHR 215 N&P 

200V, 15A, rectifier in TO-3 outline 

8.50 

10 25 

:7. 

PBF200 

Forward gain controlled transistor for V.H.F. tuners/boosteis 

6.20 

7.75 

38. 

PBF 167 

Forward gain controlled transistor for vedio I.F. (TO-92) 

5.25 

6.60 
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EX-FACTORY PRICE 

Sr. Type Dcficriplion Wholesale Retail 

No: Rs. P. Rs. P. 


39 

PBF 173 

Video IF transistor for TV (TO-92j 

5 00 

6.25 

40. 

PBF 177 

Video output 100V (VcBO) transistor for TV (To-39) 

6.00 

7.50 

41. 

PBF 178 

Video output. I85V (VcBO) transistor for TV (TO-3P) 

7.00 

8.75 

42. 

PBF 179 

Video output 250V (VcBO) transistor for TV (TO-39) 

8.00 

10.00 

•O. 

2N 918 

UHF ampliGer/oscillator transistor (TO-92) 

4.75 

5.95 

44. 

PBF 194/195 

RF/IF transistor (TO-92) 

1.60 

2.00 

45. 

PBF 194/195/BCD 

RF/IF transistor (TO-92) 

1.90 

2.40 

46 

BC 148C 

High gain audio transistor 

1 60 

2.00 

47. 

BC I49C 

Low noise high gain audio transistbr 

2.00 

2.50 

48. 

HF Pack 

3 nos of PBF 194/195/BCD 

4.85 

6.10 

49. 

PBZ 6 

6.2V, 250mW, +10% zener diode (TO-92) 

0 95 

1.20 

50. 

PBZ 6 A 

6.2V, 250 mW. 45% zener diode (To-92) 

1.45 

i.80 

SI. 

PBC 147 A 

Si. 50V, 200 mA Audio transistor (TO-92) 

1.15 

1.45 

52. 

PBC I48A 

Si. 30V, 200 mA Audio transistor (TO-92) 

I IS 

1.45 

53. 

PBC 14713 

Si. 50V, 200 roA Audio transistor (TO-92) 

1.35 

1.70 

54. 

PBC t48B 

Si. 30V, 200 mA Audio transistor (TO-92) 

1 30 

1.65 

55. 

HF Pack + PBC 

Sepcially selected transistors for radio 

5.65 

7.10 

56. 

I47A/I48A 

HF pack + PBC 

I47B/I48B 

—do — 

5.70 

7.15 

57. 

HF pack4-2 nos 

of PBC I47A/148A 

— do— 

6 65 

8.35 

58. 

HF pack4 

PBC I47A'I48A4* 

—do— 

6 75 

8.45 

59. 

PBC I47B/I48B. 

HF pack 42 nos. 

of PBC I47B/I48B 

—do— 

6.85 

8 60 

60. 

IN 752 

5.6V+10%, 400 mW, axial zener diode 

3.00 

3 75 

61. 

IN 752A 

5.6V+ 5%, 400 mW, axial zener diode 

3 50 

4.40 

62. 

IN 753 

6 2V+I0%, 400 mW, axial zener diode 

3.00 

3.75 

63 

IN 753A 

6.2V+ 5%. 400 mW, axial zener diode 

3.50 

4.40 

64. 

IN 754 

6.8V+I0%, 400 mW, axial zener diode 

3 00 

3 75 

65. 

IN 754A 

6.8V + 5%. 400 mW, axial zener diode 

3 50 

4 40 

66. 

IN 755 

7.5V+10%, 400 mW, axial zener diode 

3.00 

3.75 

67. 

IN 755A 

7,5V4- 5%, 410 mW, axial zener diode 

3.50 

4 40 

68. 

IN 756 

8.2V-+ 10%, 400 mW, axial zener diode 

1.00 

3.75 

69. 

IN 756A 

8.2V4- 5%, 400 mW, axial zener diode 

3.50 

4.40 

70. 

IN 757 

9.1V4-10%, 400 raW, axial zener diode 

3.00 

3.75 

71. 

IN 757A 

9 . 1 V + 5%, 400 mW, axial zener diode 

3.50 

4.40 

.72. 

IN 758 

10V+10%. 400 mW, axial zener diode 

3.00 

3.75 

73. 

1N 758A 

lOV-f- 5%, 400 mW, axial zener diode 

3.50 

4 40 

74. 

IN 759 

12V410%, 400 mW, axial zener diode 

3.00 

3.75 

75. 

IN 759A 

12V-f 5%, 400 mW, axial zener diode 

3.50 

4.40 

76. 

PSD 50 

50V, 25 mA diode (TO-92) 

0.60 

0 75 

77. 

PSD 12 

12V, 25 mA diode (TO-92) 

0.55 

0.70 

78. 

PSD 40 

40V, 50 mA, 200 nano sec., fast switching diode (TO-92) 

2 20 

2.65 

79. 

BD 160 

250V (VcBO), 5A, 700 nano sec. power transister (TO-3) 

25.00 

31.25 

80. 

PBY 184 

1800V, 100mA peak current diode 

5 00 

6 25 


The above prices are subject to 5% service charges for deliveries from offices at Oelhi/Bombay/Bangalore. 
Local taxes extra. 

For deliveries outside Chandigarh, 4% CST against ‘C’ Form and 1% handling and insurance charges will 
be applicable. 

Wholesale prices will be applicable for a billing of 300 pieces or more at a time._ 
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defence services, they are also diversifying to meet the 
requirements of other users like police, post & telegraphs, 
state electricity boards, information & broadcasting, civil 
aviation, meteorology and oil. 

A wide range of components manufactured by BEL are 
used by all sectors of the electronics industry. Equipment, 
sub-assemblies and components required for defence ap¬ 
plications are also procured from the Indian Telephone 
Industries (ITI), Electronics Corporation of India Ltd 
(ECIL) and Instrumentation Ltd (IL) in the public sector, 
as well as from private sector units. Small-scale critical 
requirements are also met from batch production facilities 
■ established at a number of laboratories. Out of the total 
electronics production of Rs 5085 million, Rs 538 million 
was on account of defence electronics requirements during 
the calender year 1977. 

Promotion through state initiative 

Considerable progress has been made in promoting the 
development of the electronics industry in a geographically 
balanced manner in the various states, with special em¬ 
phasis given to those states which were less developed in 
this regard. For this purpose, the Department of Elec¬ 
tronics utilises a number of mechanisms in addition to 
initiatives through the central public sector corporations 
located in the state concerned. It has promoted the setting 
up of dedicated state electronics development corporations 
as lead agencies for electronics in their states which can be 
made responsible for setting up industrial projects in the 
public and joint sectors, running industrial estates, provid¬ 
ing marketing support to small-scale units and organising 
and operating test & development centres in the state for 
which support is given by the Department of Electronics. 

The department permits, on its own initiative, projects 
in both the large and small-scale sectors to be executed 
directly by private entrepreneurs; for this, specialists from 
the department and IPAG conduct regular discussions 
both in Delhi and in the state with the concerned parties. 
State-level electronics development corporations were set 
up during the year by the states of Maharashtra and Tamil 
Nadu. 

Import review of electronic systems and equipment 
In general 

During 1977-78, some 80 proposals for import of elec¬ 
tronic systems/ equipment (other than computers) and 
spares for systems/equipment imported earlier, involving a 
total money value of around Rs 252 million, were received 
from a wide range of users: defence, P&T, civil aviation, 
AIR, Doordarshan, central and state ground water boards, 
India Meteorological Department, etc. As a result of a 
review of these proposals, and active promotional work 
undertaken by the department, a number of requirements 


were diverted to domestic supply. One example is the 
approximately Rs 11 million worth of high technology 
systems and equipment needed for project MONEX, de¬ 
tails of which are given somewhere later. Another instance 
was that of electronic weU logging equipment for ground- 
water exploration, to support the expanding irrigation 
programme. 

As a result of the import review, combined with tapping 
expertise built up earlier in the Institute of Petroleum 
Exploration of the ONGC, and the provision of approxi¬ 
mately Rs 1.8 million worth of R&D grants by the depart¬ 
ment to the institute for the development of such logging 
equipment, it is expected that the 40-50 systems worth 
approximately Rs 30 million needed by the Central 
Groundwater Board (CGWB) alone, over the next five 
years, are now likely to be met from indigenous sources. To 
this would be added the requirements of the various state 
groundwater boards, which are currently being surveyed in 
detail by the CGWB. 

Digital time base correctors, an important equipment 
needed in TV studios, developed by the Space Applications 
Centre, Ahmcdabad, and to be manufactured by Gujarat 
Communication^, and Electronics Ltd, a public sector en¬ 
terprise of the government of Gujarat, is yet another ex¬ 
ample of the promotion of domestic production as a result 
of the import clearance procedure. So also is the manufac¬ 
ture and supply, in record time, of special antennae needed 
for the UHF radio communication system being set up by 
the ONGC for communication and control between the off 
shore oil platforn s in Bombay High. 

The import clearance system also enables the depart¬ 
ment to take action to replace an older technology system 
or sub-system by one which is not only based on newer 
technology, but is, in addition, developed and manufac¬ 
tured within the country. Video mappers needed for sur¬ 
veillance radars being made by HAL, Hyderabad is one 
such example. Here, as a result of the department provid¬ 
ing an R&D contract to a competent laboratory, an optical 
mapper originally proposed to be imported by HAL is now 
to be replaced by an electronic digital mapper which is 
more compact and reliable and which would also result in 
additional indigenous production to the tune of Rs 6 mill¬ 
ion over the next five years. Another instance is the radio 
frequency preamplifier needed for the same surveillance 
radars, where import substitution initiated by the depart¬ 
ment as a result of an import clearance application will not 
only reduce costs but also avoid maintenance problems. 

Several cases involving import substitution of spares for 
equipment already in use also took place during the year. 
Spares for distance measuring equipment for the Civil Av¬ 
iation Department, TV transmitters and TV studio equip¬ 
ment of Doordarshan are examples of such cases. 
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Import rovlow of components and materials for 
electronics manufacturing programmes In the 
public sector 

The department continued to review and clear applica¬ 
tions for import of electronic components and materials 
from central public sector companies engaged in the man¬ 
ufacture of electronic equipment. About 50 such applica¬ 
tions were dealt with, involving a total import bill of profes¬ 
sional grade electronic, electro-mechanical, and allied 
components worth Rs 330 million cif, which is approxi¬ 
mately the same level as in 1976-77. 

The direct import substitution achieved this year was 
about Rs 40 million in money value in relation to about Rs 
20 million in 1976-77. However, the qualitative impact of 
the programme was much wider. As indicated in last year’s 
annual report, the purpose of this effect is basically 
threefold: to build up an accurate, micro-level information 
base on the current and projected needs of public sector 
companies (who produce the overwhelming proportion of 
high technology professional electronic equipment and sys¬ 
tems) for professional grade components (i.e those neces¬ 
sary for defence, communication and computer systems); 
to bring ab-mt a continuing interaction between compo¬ 
nent manutacturers and these public sector equipment 
producing companies and to close the information gaps 
between them; and, to systematise and intensify the indi- 
genisation of electronic subsystems and systems manufac¬ 
tured in the country. Towards these ends, a major meeting 
between component manufacturers and public sector 
equipment manufacturers was arranged at DGTD at which 
a free and frank discussion of technical production, quality 
control, procurement and forward planning issues took 
place. Apart from this large meeting several smaller meet¬ 
ings on specific import application cases between con¬ 
cerned equipment and components manufacturers were 
also arranged by the department during the year. 

As a result of these interactions, and the provision by the 
Department of Electronics over the last two years of in¬ 
creasing amounts of information to component manufac¬ 
turers about the precise requirements of equipment man¬ 
ufacturers for particular components, several new compo¬ 
nents have become available from domestic production. 
What is more, in many cases, multiple sources of such 
component supplies have been built up, thereby widening 
the production base and promoting competition and assur¬ 
ance of supplies. Some examples are: military specification 
circular connectors, radio frequency coaxial connectors, 
polystyrene capacitors and switching transistors. - 

A beginning has also been made in the indigenous pro¬ 
duction of high-value passive microwave components 
needed in sophisticated and sensitive systems like radars 
and troposcatter and satellite communication systems. 


Reed switches, j >asic component involved in the manufac¬ 
ture of electronic telephone exchanges, is another example. 
Promotional work with manufacturers of this component, 
undertaken as a result of an application for its import from 
a public sector company has led to the development &nd 
batch production of reed switches which meet the 
specifications. As a result, approximately Rs 1.5 million 
worth of imports of mis component were diverted to 
domestic sources during the year itself. What is more, this 
effort will result in a large amount of import substitution 
when the manufacture of electronic exchanges for both the 
defence services and the P&T now being launched gathers 
momentum in the next 2-3 years. Many more such exam¬ 
ples could be given. 

Computers 

There was a considerable increase in computing power in 
the country during 1977-78. During the year, the Depart¬ 
ment of Electronics has been adopting more detailed pro¬ 
cedures with regard to procurement of computer systems 
through import. Cases for .12 systems, as compared to 24 
cases during the last financial year, were processed for 
import through the Approvals Committee. Major evalua¬ 
tion exercises for regional facilities, banking, large com¬ 
mercial organisations and production units and on-line 
process control were carried out during the year. 

In the field of software, apart from a national seminar 
organised at Hyderabad, a meeting of software experts 
from India with their counterparts in the European 
Economic Community countries was organised at Rrussels 
in November 1977 under the aegis of the Indo-EEC Joint 
Commission. This meeting has evoked considerable in¬ 
terest for software export in the EEC region and is being 
followed up through a visit of experts from the EEC region 
to India in March 1978. A number of entrepreneurs have 
been permitted import of suitable systems for building up 
software export programmes. 

An advanced programme on computer-based systems 
analysis and design for computer professionals has been 
organised by the Indian Institute of Management, 
Ahmedabad, with support from the Department of Elec¬ 
tronics. Another programme has been approved at the 
Administrative Staff College of India, Hyderabad. Based 
on the result of these courses, similar courses are being 
started in other institutions also. A seminar on the use of 
Indian languages in computers has been planned to be 
organised shortly. 

The Computer Maintenance Corporation, a'public sec¬ 
tor undertaking of the Department of Electronics, has been 
assigned the major task of offering maintenance for all 
IBM systems irrespective of their location, size, 
configuration or age consequent to the IBM decision to 
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Two hardy sets from HMV. 


Transmains 

record player 

Compact Sturdy. Slick. In a 
range ot pleasing colours And 
surprisingly, round • 
That's the Popstar record player 
for you It has two speeds and 
works on batteries and AC Mains. 
And in case of sudden power failure 
or disconnection, there's an auto¬ 
matic switch-over from the mains to 
the battery A comfortable handgrip 
makes it an ideal cany-about. But 
after all is said and done, you'll find that 
the real surprise lies in its pure sound 
and trouble-free performance. Wow! 


Visit your nearest HMV dealer. 
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The Swinger goes one step 
further. Ithasa medium wave radio 
as well> 

And you have the smartest radio¬ 
gram for your listening 
pleasure. Pure, fullbodied sound 
from your local radio station 
and your favourite records. In a 
range of eye-catching colours, 
the Swinger works on batteries 
and AC Mains Give it a spin I 
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withdraw from thesd operations from June 1, 1978. Gov¬ 
ernment policy framework for licensing and for making the 
minicomputers and microprocessors industry more 
broad-based has been formulated. 

One of the principal activities of the Department of 
Electronics is the promotion of appropriate computerisa¬ 
tion through Regional Computer Centres. The Regional 
Computer Centre at Calcutta is being utilised by over 50 
organisations. A significant development during the year 
was the installation of an inter-city computer to terminal 
data link over a distance of about 500 kms. This data link 
connects the terminal located at Metallurgical Consultants 
Limited (MECON), Ranchi to the computer at the Reg¬ 
ional Computer Centre. Calcutta. Work is in progress in 
designing other regional computer centres at Kanpur, 
Lucknow, Chandigarh, Pune and Bangalore. The National 
Centre for Software Development and Computing Techni¬ 
ques (NCSDCT) continued its programmes in education, 
training, promotion of applications and technology de¬ 
velopment as also generation of software tools, etc. 
Significant planning and promotion work has gone into the 
aspects related to the data communication technology and 
information security. 

Telecommunications 

The role played by the department involves looking at 
telecommunications plans and projects from the elec¬ 
tronics angle. For example, if the Ministry of Communica¬ 
tions plans to manufacture electronic exchanges, the de¬ 
partment looks at the requirements of electronic compo¬ 
nents and computer technology so that when the electronic 
exchanges are made within the country, it has the max¬ 
imum indigenous content. As the department is keen to see 
that, to ithe extent possible, the production base for com- 
municatjion equipment is enlarged and diversified to ensure 
reduced| imports, greater self-reliance, surplus capacity for 
exports land different approaches in terms of technology 
and management, it assisted BEL and ECIL and certain 
state electronics development corporations to go into this 
area. 

The department also assisted major users like the Cen¬ 
tral Electricity Authority (CEA) in planning and coor¬ 
dinating the future expansion of the communication ■and 
telecontrol requirements of the regional electricity boards. 
During the year, the Department of Electronics examined 
a number of proposals for the procurement of large quan¬ 
tities of load despatch equipment and power line carrier 
equipment required by these. The department is now assist¬ 
ing the CEA to constitute a suitable system management 
group to undertake the planning, analysis, installation, 
commissioning, acceptance testing, maintenance and sys¬ 
tem engineering of the equipment being acquired in this 
sector. 


Project TITAN 

Oil production and transportation, whether offshore or 
onshore, requires sophisticated communication, telemetry 
and telecontrol equipment for efficient operation. Last 
year’s annual report indicated in some detail how the De¬ 
partment of Electronics promoted, in collaboration with 
the ONGC, a project providing a sophisticated multi¬ 
element communication, control and data handling system 
for use within ONGC’s Bombay High offshore oil fields. 
This Rs 25 million system which, in terms of nature and 
scope of facilities and sophistication of technology, is likely 
to be one of the first of its kind in the world, is being 
executed for the ONGC on a turn-key basis by the Radar 
and Communications Project Office (RCPO) of the Minis¬ 
try of Defence. Considerable progress was made on this 
project during 1977-78. 

Based on the overall design and detailed engineering of 
each segment of the total system, RCPO took action to - 
procure the equipment from both foreign and domestic 
suppliers, and deliveries have already started. Installation 
and commissioning on the offshore platforms is now being • 
done and after testing and check out, the basic system is 
expected to become operational towards the end of June 
1978. Full computer-based control would come in towards 
the end of 1978, in the light of the experience gained and 
data collected with the basic system. 

Project MONEX 

With the completion of the Indo-Soviet Monsoon-77 
experiment in the second quarter of the calendar year 
1977, detailed programming was initiated for our partici¬ 
pation in the main international Monsoon Experiment 
(MONEX) to start in May 1979. Being a member of the 
MONEX Management Committee, the Department of 
Electronics was fully involved in this exercise. As indicated 
in last year’s annual report, a major objective of the De¬ 
partment of Electronics has been to use the opportunity 
provided by the time-bound MONEX project to boost 
electronic production relevant to the areas of meteorology 
and oceanography involved in the programme in a manner 
which simultaneously broadens the base of development, 
manufacture and supply of such equipment to the India 
Meteorological Department, the Navy, ONGC and other 
agencies in future. Considerable success has been achieved 
by the Department in this regard. 

A combination of regulatory and promotional efforts 
and the support of other members of the Electronic 
Equipment and Instruments Sub-committee of the 
MONEX Management Committee, has led to several 
major items of equipment needed for MONEX-79 being 
committed for supply on the basis of indigenous design and 
production. The most important of these are: Rs 3.7 mill¬ 
ion worth of radiotheodolites used for wind parameters 


JUNE 1978 


35 



SPECIAL SUPPLEMENT / 


measurements, Rs 4.2 million worth of special computer- 
based 3-dimensional radar scanning systems which will 
steeply enhance the capability of the weather radars of the 
India Meteorological Department at Calcutta and Madras to 
be used during MONEX, Rs. 3.5 million worth of a ship- 
borne data logger to operate on the oceanographic survey 
vessel ‘INS Darshak’ which will be our lead vessel during 
MONEX. While the first two systems are being developed 
and produced by the Special Microwave Products Unit 
(SMPU) at the Tata Institute of Fundamental Research. 
Bombay, the ship-borne data logger is being supplied by 
the systems group of the Department of Electronics itself. 
In collaboration with the MONEX Directorate, the De¬ 
partment of Electronics will closely monitor the progress of 
all these projects during 1978-79 so as to ensure that they 
are delivered in time and to the requisite technical 
specifications. 

Madlcal alactronlcs 

In the area of medical electronics, an experiment of some 
consequence has been initiated at Ballabhgarh. This pro¬ 
ject is jointly managed by IPAG and the All India Institute 
of Medical Sciences. The project aims at setting up a 
hierarchical communication network at Ballabhgarh block. 
After studying the terrain, distribution of primary health 
centres and extension health centres, a communication 
network has been designed. It was decided to set up, on a 
pilot scale, transreceiver stations at Ballabhgarh, Dayalpur 
and Chhansa long with mobile stations in the form of 
medically equipped vans. 

The reasons why IPAG took the initiative in the experi¬ 
ment are: firstly, it is a new concept; secondly, it is a 
promotional effort with possible nationwide benefit; and 
thirdly, it is in line with the priorities set by the government 
for enhancing facilities in rural areas. The pilot scale system 
is operational and already reports have started coming in so 
that emergency cases in somewillages have been success¬ 
fully handled using this pilot facility. It is planned to enlarge 
this concept as soon as the department makes an assess¬ 
ment of the project after one year of cont inuous operation. 

Industrial electronics 

Among the various sectors of professional electronics, 
control instrumentation and industrial electronics has ac¬ 
quired special significance because of its diverse applica¬ 
tion areas. The department continued to play a role in 
promotion of this sector of the industry. Though its in¬ 
volvement has been substantive in a number of cases, a few 
examples arc outlined here. 

The department has initiated a project on instrumenta¬ 
tion and control for the sugar industry at CEERI, Pilani 
and the National Sugar Institute, Kanpur. As recom¬ 
mended by the panel on mining electronics, due impor*- 


tance has been given to manpower training and two such 
programmes were initiated at the Indian School of Mines, 
Dhanbad, and Orissa School of Engineering, Cuttack. The 
department has initiated indigenous development of water 
loggers required by the Central Ground Water Board and 
many others by providing the necessary development 
funds. This process is expected to save several million 
rupees in foreign exchange in the coming years. 

A major exercise was undertaken in collaboration with 
BHEL to select the instrumentation and control systems 
for .the Rourkela and Bokaro Steel Plants. In the cement 
sector, at the request of the Cement Corporation of India, 
IPAG assisted them in the technical evaluation of in¬ 
strumentation and control panels for their three cement 
plants at Akaltala, Neemuch and Yerraguntla. 

Components and materials 

During 1977, shortage of certain types of components 
such as valves, carbon-film resistors, electrolytic 
capacitors, ceramic capacitors and plastic-film capacitors 
was observed. In response to the representation by TV 
manufacturers about long delivery schedules quoted by- 
component manufacturers, IPAG was asked to make a 
detailed analysis. This analysis showed that the demand 
and supply position was tightly balanced for these compo¬ 
nents and it would be further aggravated by a very large 
growth in demand from the TV industry. As a result, a 
limited import of these components was allowed to actual 
users to overcome the immediate shortage. 

Certain long-term measures to increase production, 
mainly of quality components, are also being taken. Some 
of the important activities initiated by the Department of 
Electronics were to set up pilot plants for production of 
low-volume sophisticated items involving high cost and 
large R&D efforts. The projects currently in progress in¬ 
clude: copper-beryllium alloy plant, special microwave 
components and systems, and special electron tubes. Work 
on the pilot plant for making beryllium and copper- 
beryllium alloy at Vashi, Bombay, has been initiated in 
collaboration with the Department of Space and Atomic 
Energy. At the Special Microwave Products Unit, which 
will be run by the Department of Electronics as an 
R&D-intensive experimental factory, work is in progress 
on the custom manufacture of radiotheodolite and weather 
radar scanning attachments for the project MONEX. The 
unit has also taken up development and trial production of 
some special microwave components for defence equip¬ 
ment. 

IPAG and ELCINA collaborated in identifying the 
problems of the electronic components industry, especially 
from the point of view of identifying the optimal level of 
fiscal incentives like depreciation allowance. In pursuance 
of this, IPAG prepared a detailed analysis and made cer- 


36 


ELECTRONICS FOR YOU 



SPECIAL SUPPLEMENT I 


tain recommendations. The department is persevering in 
its attempt to provide a higher depreciation allowance for 
the electronic components industry. 

TABLE II 

Production Trends In Selected Electronic 
. Components 

(In Orgsnlsed Sector) (Rs million) 


Components 

1975 

1976 

1977 

Electron tubes 

Receiving 

35.41 

30.64 

33.51 

Transmitting 

14.84 

15.90 

18.12 

TV picture 

38.74 

26.72 

38.97 

Others 

8.80 

12.34 

13.14 

Semiconductor devices 

Transistors & diodes 

130.14 

103.87 

129.73 

Integrated circuits 

6.15 

6.49 

8.27 

Others 

22.32 

25.00 

27.45 

Resistors 

Carbon-film 

12.46 

10.90 

13.32 

Potentiometers 

8.73 

11.24 

13.32 

Others 

2.57 

3.89 

4.23 

Capacitors 

Ceramic 

12.20 

13.28 

14.88 

Plastic-film 

15.75 

18.85 

24.31 

Electrolytic 

16.49 

19.25 

24.31 

Others 

19.55 

36.28 

39.48 

Electromechanical 

Connectors 

11.24 

10.49 

12.59 

Relays 

10.78 

11.42 

13.80 

Switches 

9.31 

9.59 

12.86 

Other Components 

Loudspeakers 

23.80 

26.30 

30.28 

Crystals 

13.30 

12.01 

11.77 

Hard ferrite 

5.06 

7.12 

10.51 

Soft ferrite 

5.52 

7.20 

6.73 

Permanent magnet 

19.84 

22.25 

30.92 

Miscellaneous 

21.60 

22.96 

25.14 

components 

Total 

464.60 

463,99 

557.64 


Export promotion 

A major export programme recently started is that relat¬ 
ing to sophisticated radar equipment. The credit for this 
should go to Bharat Electronics Limited who, in the last 
four years, has embarked upon a substantially high level of 
R&D. Such exports are possible only by organisations with 
a deep-rooted R&D culture and quality consciousness 


Recognising this, the Department has funded a number of 
research and development projects in BEL, ECIL and ITI 
to strengthen their R&D infrastructure. 

The defence and aerospace electronics exports have now 
crossed the Rs 100 million mark. Export of computer soft¬ 
ware is also being promoted. Special efforts in this connec¬ 
tion have been initialed with USSR and the East European 
countries and with the EEC countries. Apart from this, 
private sector software export and computer imports for 
software export have been encouraged. 

The Electronics Trade and Technology Development 
Corporation (ETTDC) is consciously building up an infras¬ 
tructure to promote exports front the private sector, par¬ 
ticularly the small-scale sector. When promising product 
lines are discovered which can be converted to export- 
grade with marginal developmental efforts, the Depart¬ 
ment of Electronics, through the ETTDC, considers fund¬ 
ing such units for upgrading them to export viable levels. A 
few projects of this type were already initiated during the 
year; they include development projects on AM and FM 
receivers, telephone subscriber instrument meeting CCITT 
specifications, low-cost TV receiver, etc. 

The performance in exports by ETTDC itself during the 
year has been substantially higher than that in the previous 
year with a turnover of more than Rs 5 million. The items 
exported increased from 2 to 20 and consist of a range of 
items like voltage stabilisers, telecommunication equip¬ 
ment, scientific calculators and computer software. To 
promote exports, the Department of Electronics, through 
ETTDC, arranged for participation in exhibitions and 
trade fairs abroad. Many of these participations were fruit¬ 
ful and many orders were realised by various parties which 
are directly attributable to participation in these trade fairs. 

Promotion through corporations 
under Department of Electronics 

As a commercial organisation, ETTDC has enlarged its 
operations from Rs 8.76 million in the first year to Rs 
17.91 million in the second year and Rs 64.90 million in the 
third year. It is now aiming at significant export ventures 
and several initiatives are being taken towards this. 
ETTDC plans to have a limited production base of its own 
for this export drive and also a quality assurance service. 

ETTDC also entered a new phase in its activities by 
taking on a number of technology development program¬ 
mes. Two typical projects taken up by them in collabora¬ 
tion with the private sector units are data line monitor and 
microprocessor based business accounting and invoicing 
machines. These are import substitution activities. 

The Computer Maintenance Corporation (CMC) is 
gearing itself up to take on the servicing of IBM computers 
with effect from June 1, 1978 when IBM will cease its 
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activities in India. CMC has also taken on the maintenance 
of several IBM, iCL and Robotron computers. The corpo¬ 
ration executed a memorandum of understanding with 
IBM in November 1977 to facilitate smooth transfer of the 
latter’s activites. The amount of organisational and techni¬ 
cal efforts being mobilised by the corporation is apparent 
from the fact that from less than 10 systems, the corpora¬ 
tion would maintain nearly 1000 different computing unit 
record/data preparation systems by June 1978. An R&D 
wing has been established at Hyderabad with responsibility 
for improving the life and performance of the systems 
already installed in the country. 

Semiconductor corporation 

The semiconductor complex was incorporated during, 
1977-78. It has acquired land for setting up its production 
cum R&D centre at SAS Nagay in Mohali (near Chan¬ 
digarh) in Punjab. Work on the design of buildings has 
been completed; construction will start shortly. It has set up 
a microprocessor laboratory and a computer-aided design 
facility as nucleating activities. □ 


KIYOSH BRAND WIRE WOUND 



• High power to size ratio. 

• High surface insulation. 

• Exceptional stability & reliability. 
Range: 0.1 ohms to 50 K 
Ratings: 1 Watt to 12 Watts 
APPLICATION: 

■ Professional Resistors for Instruments 
& Power supply 

■ Industrial Resistors for TV and other 
Electronic equipments. 

Manufactured by: 

P.D. Vora (Electronic Division), 

63 Janjikar Street, Bombay 400003 
Telephone No.: 344438/333353 


ARE YOU LOOKING FOR FERRITE 
COMPONENTS? 

MORRIS ELECTRONICS LTD. 

Offers you 

MOR*RITE 

Magnetic Components for TV Receivers, Radio, 

Power Electronics & Telecommunications, 

MOR*DURA 

Permanent Magnets for TV, Loudspeaker magnets 
for Radio & Hi Fi, Segment Magnets for Vehicle 
Ignition & Lighting, Magnetic gaskets for Refrigerators & Freezers 


Telephones: 82581 & 83235 


MORRIS ELECTRONICS LTD. 

Bhosari Industrial Estate, Poona 411026. 


Telex: 0145-240. 
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From today, the single-memory calculator is outdated: 

Introducing EC-25: 
an advanced two-memory calculator 

‘ priced a i 



ECT/a technology haa 
achieved a breakthrough in 
calculators: the EC-2S desk 
calculator is an advanced 
nodal—offering sock special 
features as the item counting 
facility—yet costing as 
little as a single-memory 
model. (The secret: ECIL’s 
introduction of the latest in 
chip technology.) Whether 
you’re in the market for a 
single-memory or two-memory 
calculator, total up the 
advantages of the EC-2S before 
making up your mind. 

rials" in theEC-25 

a Reed relay keys, hermetically 
sealed ana magnetically 
operated, for feather touch opera¬ 
tion. No bouncing. 

e Line filter to eliminate undesirable 
effects of transient line voltages. 

a Professional-grade components 
for high reliability. 

irtant features of the EC-25 
—h vou can t overt™** 
a Independent memory 
e Automatic percentage & add-on/ 
discount calculation 
e Automatic square-root calailation 
e Decimal point selection 


ft (ExriMr dury & m)«s taxftt mx\rt$ 


Power supply— 230 + 10% Volts AC 
3 Watts. 


Weight 


- 1.5 Kgs. 




e Automatic rounding pff 
e Constant mode 
e Accumulation () mode 
e True credit balance 
e Exchange of registers 
e Feather touch key switches 
e Overflow indications 
e Leading zero suppression 
e Light and compact 
e Repeat addition & subtraction 
e Item count mode 
e Memory indications 
Some specific specifications: 

Display — Seven segment, 

planner, fluorescent 
with light green 
colour. 

Capacity — 12 digit entry, 

12 digit result, 

12 digit memoryt 

Decimal point- Floating entry, float¬ 
ing result and 
selectable. 

Negative sign- Absolute number 
with minus sign. 

Dimensions — 267 (L) x 196 (W) x 
(mm) 61 (H) 


Addition, subtraction, multiplication, 
division, constant multiplication, 
constant division, percentage 
calculation, integer power calcula¬ 
tion. square-root calculation, 
reciprocal calculation, mixed and 
memory calculations, item counter 
and repeat functions. 

One year "cover-all" g uarantee: 

All EC1L calculators carry a full one- 
year guarantee Though you may 
never need to use it. 

Calculating is believing. You're 
welcome to ask for a demonstration 
of any ECIL calculator at: 

Elaetraniea Corporation of 

l«H » MiHrf 

Marketing Croup Hyderabad 500 782 
Telephone 78311 - Telex 015-254 ECIL HD 
Or el any gf (here ECIL branch#* 

Bangalore (33B27). Bombay (45700). 

Calcutta (240273). New Delhi (311007). 

Madraa (44233*. 442296), Pune (58854, 58558). 
Lucknow (22683. 25905) 

Whom quality eoonta—count 
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DCMO 


DCM Data Products 
puts the most powerful calculator 

in your hand: 

MOSCAL 885 

The Moscal 885 ha* more math, more trig and more ctat 
functions than any other calculator. 

See below its functions for yourself and you’ll agree that 
the Moscal 885 offers extraordinary value 
There's none other of its kind in India. 


• Selectable 
decimal position— 
in fixed format or 
exponential 
notation. 


• 5 independent 
memories with 
functions like store 
recall. 4 -,—. x.— 
directly possible 
with each memory. 


e All hyperbolic 
and trigonometric 
functions. 


• Parenthesis. 


• And all other 
scientific & 
mathematical 
lunctions you could 
possibly require. 
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• Degree/Radian/ 
Gradian Mode of 
operation and 

conversions. 

• Degrees. minute*, 
seconds to decimal 
degree conversions 
and vice versa. 


• Polar to 
rectangular 
conversions and 
vice versa. 


• Standard 
Deviations,Meant 
and Factorial#. 


• 43 keys for more 
convenient and 
simpler operation. 


. For all your 
dan-processing needs, 
count on us. 


DICIM 


data products] ® 

Research keeps ui ahead 


Hssd Offics : 1st Floor. Ksnehsnlunos Bldg. 
18. Bsrskhamba Road. Naw Dtlhi-110001. 
Tal. 45971 Csbls : NEW PROJECT’ 
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ELECTRONIC CALCULATORS 
INDUSTRY IN INDIA 


ELECTRONIC 
CALCULATORS: A 
NEW WAVE 

It may be recalled that in 1975 Perspective Re¬ 
port on Electronics in India was published by the 
Electronics Commission. It was indeed a vol¬ 
uminous report which extended over 690 pages. 
Strangely, the authors of this report did not con¬ 
sider the manufacture of electronic calculators 
important enough to be mentioned in this report. 

Not that they were not aware of the fast prog¬ 
ress that this industry had made all over the 
world. But since the report was designed to set 
out prospects for 1985, perhaps the authors be¬ 
lieved that it would take a much longer time for 
the electronic calculators to be manufactured in 
our country in a significant way. 

Is an electronic calculator a novelty in India 
even(today? The answer is definitely in negative 
because it has thrown out of use almost all the old 
mechanical as well as electrical models of cal¬ 
culating machines. May be some institutions and 
universities are still making use of the old cal¬ 
culating machines, but the new age has struck all 
the places of learning where statistics and 
economic research is conducted. Surely, the 
number of electronic calculators in use is not 
large; but there is no doubt that rapid stride that 
has been made all over the world in this regard 


will overtake this country also within the next 
couple of years. 

What are the basic ingredients which go to the 
making of electronic calculators. They are such 
vital components as LED and LCD displays, IC 
chips and high-quality keyboards. The bulk of 
these components are currently imported from 
abroad, though attempts are being made by sev¬ 
eral units to manufacture them in this country 
with an accent on improved quality. A govern¬ 
ment of India unit set up in the neighbpurhood of 
Delhi - Sahibabad (U.P.) — has introduced its 
own LCD displays which may be used in cal¬ 
culators. This unit is also planning to produce 
LED displays. 

Statistics relating to the manufacture of elec¬ 
tronic calculators in this country in 1977 do not 
appear to be very inspiring because there was a 
rise of only 12 per cent in 1977 over 1976. Ear¬ 
lier, starting from a very low base, the percentage 
was much higher. However, the excise duty relief 
provided by the finance minister in the budget is 
expected to bring down the price of pocket cal¬ 
culators in particular. It has been observed that 
electronic products in this country are price- 
elastic to a large extent. It means that a 10 per 
cent reduction in price increases the size of the 
market by more than 10 per cent. The same is 
true in regard to electronic calculators as well. 

It is conceded that we have nearly 20 regular 
manufacturers of electronic calculators in our 
country whose average production works out to 
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about 3000 pieces a year only. Despite our em¬ 
phasis on small-scale industries this is indeed a 
pitifully low level. This low volume of production 
also explains, in part, the reasons for the high 
price of calculators in our country as compared to 
those prevailing in the foreign markets. 

• A couple of years ago the government had 
issued licences for the manufacture of electronic 
calculators to some new units under an obligation 
to export over 60 per cent of their production. 
This linkage also increased the price of the cal¬ 
culators marketed within the country, because 
the ‘losses’ incurred in exports are also passed on 
to the domestic consumers. 

In the short period this is unavioidable, but 
because this cannot go on for too long, the Indian 
manufacturers have to take upon the challenge of 
producing calculators at prices which are com¬ 
petitive in the markets of the world. Then and 
then alone the electronics industry can raise its 
head with pride in the galaxy of nations which 
have acquired a high status in the markets of the 
world. □ 



CONTINUOUSLY VARIABLE AUTOTRANSFORMERS 


SINGLE PHASE 
AIR COOLED 

MANUAL 


PANEL 

MOUNTING 


1 AMP TO 200 AMPS 



THREE PHASE 

OIL COOLED 

MOTOR 
DRIVEN 

TABLE 
MOUNTING 

TO IS 5142*1969 


Also Manufacturers of: 

STATVOLT Constant Voltage Transformers, 50 to 1000VA Input 
180-250V Output 230V ± 1% e Flash tests units 2.5KV & 5KV 

BlliU&m ELECTRICALS 

P.B. 16221. Mazagaon, Bombay-10, Phona: 377498 Telex: 011-5104. 



COMPLETE RANGE OF 1C 
SOCKETS IN OIL & TO-5 
STYLE . PHOSPHOR BRONZE 
CONTACTS WITH SILVER OR 
GOLD OVER NICKEL PLATING. 
CHOICE OF ABS,NYLON OR 
GLASS FILLED NYLON 
DIELECTRIC BODY. WIDELY 
USED IN PRODUCTION LINES 
R&D LABS. AND EDUCATIONAL 
INSTITUTIONS. 


OTHER QUALITY PRODUCTS INCLUDE l 

Patchable Socket Mounted Bread Boards, 1mm 
Miniature Patch Cords & Pins, DIP Test Clips, Mini 
Test Probes, DIP Insertion/Extraction Clips,DIL 1C 
Extractors, DIL Connectors, DIL Component Adapotors, 
PCBs for 1C Breart - Boarding etc. 
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Calculators—A Study of Market Trends 

Arun Bhatia 

Managing Director, Calcom Electronics 


After an overwhelming performance abroad in many coun¬ 
tries, calculators have finally gained a very important 
foothold in this country and are here to stay. Prices, which 
had been earlier showing a very unpredictable downward 
trend, much to the dismay of distributors and stockists, are 
now showing a very healthy stability — typically indicative 
of a mature and stable product. This trend has also been the 
same in the international market, except that in some more 
prominent and advanced markets like Japan and Hong 
Kong (for the small, popular calculators) the trend nor¬ 
mally leads our trends by about six months to a year. 

In the international market,prices have been generally 
very stable during the recent past and have lately shown 
some upward tendencies. The upward trend can be attri¬ 
buted to a number of reasons. Among these are demand 
saturation to some extent, new display technology of LCD 
gaining popularity in the consumer segment, walking out of 
some important manufacturers (particularly in Taiwan and 
Hong Kong) from the calculator line, currency fluctuations 
— especially the sharp upward revisions in the yen rate. 

Demand saturation in the international market was very 
much in the offing because initially a very large number of 
manufacturers, particularly from Taiwan and Hong Kong, 
had been active in the field. These manufacturers were 
motivated by the profit margins and the ready market but 
were not dedicated to this line by way of its technology. 
They produced some low priced quick selling calculators 
from which they made quick money and walked off. In a 
strict sense the demand saturation can be correctly de¬ 
scribed as demand stabilisation because the earlier demand 
boom was very artificial, being generated by very low prices 
(with inherent poor quality) which these 'casual’ but 
nevertheless large manufacturers had been able to offer. 

In India, of course, the markethas just opened, and it will 
still take a very long time to get to the stage of saturation. In 
fact, currently we should just be approaching the boom 
period. No doubt, as in the international scene, there has 
been a mushroom of all sorts of manufacturers and traders 
becoming active in this field. The Indian market has cer¬ 
tainly seen the price declines, but now a fair amount of 
stability is prevailing. With the present import duty struc¬ 
ture and the high yen rate the prices are at their reasonable 
minimum and should remain at this level till the time cer¬ 
tain key components are taken up for manufacture in the 
public sector. 

Astriking similarity in the Indian scene compared to the 
international phenomenon is obvious. A host of names in 
this field are houses out for quick business. They are either 


traders or manufacturers of other diverse items. Very few 
manufacturers are truly dedicated to this line by its tech¬ 
nology. It can be expected that in due course only the 
dedicated manufacturers will stay in the field and the mar¬ 
ket will be still more stable. At the moment, if the customer 
gets a price advantage due to excessive competition, he 
should be extra cautious as this may be at the expense of 
quality. Ultimately we can expect a much more mature and 
stable market deliver quality goods. 

In the international scene the LCD (Liquid Crystal Dis¬ 
play) is becoming increasingly popular because of its ad¬ 
vantages of low power consumption and smaller overall 
size of the calculator. Indian manufacturers and customers 
have to go with a certain amount of caution because: (a) 
LCD displays are still considered to be very sensitive to 
temperature and this factor is very important in our coun¬ 
try, (b) battery cells for these machines are still not availa¬ 
ble (freely) in our country, (c) the cost of LCD machines is 
still higher than the other most popular display—green 
fluorescent, (d) LCD contacts are made with special con¬ 
ducting rubber materials which tend to create problems in 
vibration, humidity, and temperature variations. Unless 
most of these problems are carefully overcome, the 
fluorescent display will continue to take the major share in 
the Indian market. 

A very important component of the calculator is the 
keyboard unit. Reliability of the calculator depends 
significantly on this component. While for desk calculators 
there are now fairly good manufacturers of keyboards, 
much has to be done by way of prices and range of product 
variations. 

For pocket calculators there is still no good indigenous 
source for keyboards. Some manufacturers are making 
their own kevboards, but most of them still have to import. 

DC-DC converters constitute another major part of both 
pocket and desk calculators. Till recently this part was 
being imported, but now a few reliable sources of this 
product have established themselves in this field and we are 
doing well both in terms of price and quality. 

A very important and linked area in the calculator field 
consists of advanced calculators, microprocessor systems, 
and electronic cash registers. There are currently only a 
very limited number of manufacturers active in this field 
and the prices, therefore, tend to be higher. These items 
should be taken up by more manufacturers to have a com¬ 
plete range of products. This will give a better price per¬ 
formance to the customers and also in turn give the man¬ 
ufacturer and the industry its much desired stability. □ 
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The Calculating 
Wizards from 
Televista. 

One-up on others. 

Compare the features, 
' eck the nrices and 


you'll agree they're 
the best. 




PK 16 

A slim pocket calcula¬ 
tor with lour basic 
functions, percentage, 
square root and one 
independent memory 
with 5 key operation 
including exchange 
menion. useful lor all 
general calculations 
8 digit gu ru displas 


PK 20 

Pocket calculator with 
four basic functions, 
percentage and basic 
slide-rule functions of 
square, square root, 
reciprocal and par¬ 
enthesis. One indepen¬ 
dent 8 digit accumula¬ 
tive memory with 


gj|J; 


SR 12 

Trigonometric, expon¬ 
ential and logarithmic 
functions, n entry 
and two level parenth¬ 
esis Display is 8 digit 
with sign or 5 digit 
mantissa and 2 digit 
exponent with alge¬ 
braic sign. 


LC 23 

An ultra-slim pocket 
calculator with 
memory, percentage 
and square root. 

8 digit LCD display. 
Works on silver oxide 
batteries that last for 
more than 1400 hours. 


SSR 24 

The most sophisticated 
pocket slide-rule with 
LCD display. Having 
all trigonometric, stati¬ 
stical, exponential and 
logarithmic functions. 
Displays 8 digits with 
sign or .I digit mantissa 
and 2 digit exponent 
with sign. 


SR 5 

All trigonometric, 
hyperbolic, exponen¬ 
tial, logarithmic and 
statistical functions. 
Metric to British con¬ 
versions. 4 keyboard 
memories and 9 more 
independent memor¬ 
ies. Dynamic range 
of + 199to- 200. 
l ! ses Reverse Polish 
Notation. 


telev IT 

The technology of tomorrow at work today 


Televista PK20.SM21 PD22 are available on DGS&D rate contract No. ME/5/RC-9607/EDC/Televista/lll/ PAOD/725 dated 24.10.1977 
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NOW YOU CAN PLAY 
WITH YOUR POCKET CALCULATOR 

Dr Samir Kumar Ghosh 


I assume that you are in possession of a pocket calculator 
which you probably use for your arithmetical problems or 
for preparing the bills. But you will see how a great many 
more things can be done with this mini machine. 

In fact, this tiny machine can be made to talk — provided 
one settles for words that contain the letters i, e, o, 1, h and 
s. For example, try with the number 107734; enter the 
digits and read by turning the calculator upside down! 

Another way of having the machine show off its vocabul¬ 
ary is to think of the word you want displayed and then 
work up a problem that gives that word. During the oil 
crisis period, one asked his friend, “Where did you get oil 
for your car?” The friend andswered by multiplying 
142.15469 by 5 and showing the results on a calculator 
upside down. Another time he answered by multiplying 
284.02212 by 2.5 and showing the results upside down. 

Before introducing some games with the calculator, two 
pre - assumptions are being made. The first is that the 
readers (or at least the persons they wish to impress with 
these games) are not mathematical wizards (the calculator 
is, of course). The second is that a medium - priced stan¬ 
dard calculator with facilities of the four basic arithmetical 
operations, viz, addition, subtraction, multiplication and 
division, is available with the readers. With these assump¬ 
tions the games follow: 

First game 

The calculator is well schooled in Indian history. The 
calculation 676(5.4573 X 234 will cause the machine to give 
you an important date of Indian history. Try it. (No need to 
turn your calculator upside down this time.) 

Second game 

The calculator can tell the exact date and month of birth 
of your friend along with his age. Hand over vour machine 
to your friend and ask him to record the number represent¬ 
ing the month of his birth (January as i, March 3, and so 
on) and to multiply it by 100. Ask him to add his date of 
birth, then to multiply the result by 2 and to add 9. He 
should again multiply by 5, add 8, multiply by 10, and 
subtract 422. Then ask him to add his age (in years). At this 
stage you may take back the machine from him and sub¬ 
tract 108. Now the calculator shows his date of birth — the 
first digit(s) gives the month of his birth, the next two the 
date (zero appears as the first of these 2 digits if the date is 
less than 10) and the last two digits give his age. A real fun, 
of course!_ 

Dr S.K. Ghosh teaches physics and biophysics in Visva Bharati Univer¬ 
sity, Santiniketan. 


Third game 

Ask anyone to count the value of coins (in paise) that 
may be lying in bis pocket. If the total is less than a rupee, 
ask him to record the total in the calculator. Then request 
him to multiply by 10, and add 1. again to multiply by 2 and 
to add 21, and finally to multiply by 5. The result will always 
be a number ending with 15. The figure to its left is always 
one more than the actual total value of coins your friend 
had in his pocket. 

Fourth gam* 

Request someone to imagine a number (any up to six 
digits) and to record it in the machine. Ask him to multiply 
it by 2 and to add 4; then to multiply the result by 5 and to 
add 12; and finally to multiply by 10 and to subtract 320. 
The result is a number ending with one or more zeros. Drop 
them and the figure left over is the number your friend 
started with. 

Fifth game 

Announce that you can give the sum of all the odd 
numbers, from one up to and including whatever odd 
number someone in your audience chooses. Increase the 
selected odd number by 1, divide by 2 and square the result. 
You will have the desired total. 

In case someone challenges that you can accomplish only 
in giving the sum of odd numbers, you can hoodwink him 
by giving the sum of all the numbers (odd and even). Ask 
him to choose any odd number v As before, increase the 
number by 1, divide by 2, square the result. Now double the 
answer and subtract the number that you had squared. You 
will have the sum of all the numbers from one to the odd 
number which your friend had chosen. 

Sixth game 

Now a game involving one’s age and the coins lying in 
one’s pocket. Ask someone to double his age and to record 
it in the machine. Then tell him to add 5 and multiply by 50, 
Now request him to add the amount of change (in paise) 
lying in his pocket (this must be less than a rupee). At this 
stage you may take the calculator from him and subtract the 
number of days (365) in a year, add 115 and divide by 100. 
The result obtained has two parts — one or two numbers to 
the left of the decimal point (one, if your friend is less than 
10 years old) and two numbers on the right. The number on 
the left gives his age, and that on the right gives the total 
amount of coins lying in his pocket. 

Lastly, a remarkable quirk number. It is 3025. Split it up 
into two parts — 30 and 25. Add them up and square the 
result. See what the mini wizard displays. Q 
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Advent of Electronic Calculators 
and Some Guidelines 
for Buyers 

Yeera A. Printer & Shakti Sagar, Microcomp Limited 


When Wilhelm Schickard (in Germany) invented the first 
adding machine in 1623, and Pascal (in France) the first 
calculator with the ‘carrying’ facility in 1642, the abacus 
• went out of mode. And since then mechanical engineering 
has never looked back. Its basic problem in fact is its stow 
pace as compared to the field of electronics. For centuries 
after 1623, the improvements in adding machines and cal¬ 
culators were based on mechanical devices. considered 
tedious and out-moded today. For example, the first cal¬ 
culator able to multiply w^s one manufactured by a Ger-. 
man called Liebnitz, in 1671. It could multiply by doing 
rapid additions, and strangely enough, the very same logic 
continued till 1970 in India, and some such models are 
available even today. 

However, the electronic calculator built around the in¬ 
tegrated circuit chip (which was itself developed around 
1960), has been gaining tremendous popularity and today 
there is scarcely anyone who is not familiar with, in some 
way or another, an electronic calculator. Since the de¬ 
velopment of the IC chip, the pace of electronics cannot be 
fast enough. Everyday, there are new breakthroughs, im¬ 
provements and newer techniques. 

More and more people today are discovering the need to 
save time and mental fatigue. What took a man one day to 
calculate manually can now be done on a calculator in l/8th 
of the time, if not less, and moreover with cent per cent 
accuracy. 

Calculators are specialised products that serve various 
segments of society. They are being used by students and 
younger children for whom calculations form an important 
part of their education itself. Business houses are using 
them to keep track of finances, pilots to plot courses, scien¬ 
tists to analyse experimental results, and engineers to com¬ 
plete designs. In fact even the American astronauts of the 
1975 Apollo Soyuz space rendezvous used a calculator to 
back up their on-board computer system. 

Electronic calculators have come a long way since they 
were introduced in 1971. Machines which were capable of 
only performing the four basic functions were sold at ex- 
horbitant prices. In India, before the great price war began 
in 1976, a pocket calculator cost around Rs 900 (currently 
varying from Rs 250 to Rs 450) and the printer model' 
Rs 9000 (currently varying from Rs 3000 to Rs 4000)! 
The heavy cut in profit margins due to the fall in prices are 


offset by a heavier demand for the product which is now 
within the reach of the common man. What was a low- 
volume and high-margin industry is now a high-volume but 
low-margin industry. 

Guidelines for buying 

In a span of just five years since the first calculator was 
assembled in India, the market has been flooded with man¬ 
ufacturers. There are over 30 units assembling calculators 
regularly and several smaller firms too. The price war will 
eventually narrow down this sphere to a few well- 
established companies. However, the technically ignorant 
purchaser faces a dilemma when he decides to purchase a 
calculator. There are too many to choose from. How does 
he know which one would serve him the best! 

Here are a few guidelines to help him take a decision: 

1. Reputation of the company manufacturing and selling 
the product. 

2. Components availability, especially when (as in India) 
the major components, such as IC chips,display tubes 
and printing units, are imported. 

3. Functional capabilities to suit the buyer’s need. 

.4. Size. 

5. Layout, structure, appearance, clarity of the keyboard, 
display, accessories etc. 

6. Power and voltage suitability. 

7. Service. 

8. Durability. 

9. Price. □ 


YOUR SUBSCRIPTION NUMBER 

Records of your subscription to ELECTRONICS FOR YOU are 
now being maintained by a modern computer to ensure an 
efficient service. But an access to your records can be made 
only if we know your subscription number. 

So, whenever you write to us about your subscription, be 
sure to mention your subscription number. This is a 4 digit 
number preceded by an alphabet, and Is printed at the begin¬ 
ning of the first line on your mailing address slip pasted on the 
envelope containing your copy. To be absolutely certain, you 
may send the entire mailing slip bearing your name and ad¬ 
dress. 

If you are moving, please let us know a month or two before 
changing your address so that you may not miss any issue. 
And In this case we shall prefer that with your new address you 
sehd us the complete m a iling l is t bearing your old address. 
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Weston 
Indias 
best selling 
best performing 
pocket and desk 
calculators 


Weston !!!)! 


Weston brings you 
reliability you can count 
on. Electronic calculators 
with superb functional 
versatility and 
performance capabilities. 
With a choice of 14 sales 
and service points and 
a 100% guarantee of 
quality. 

MINIMATE V 
8 digit pocket 
Calculator with 
percentage, square 
root, memory and 
add-on/discount facility 
with easy to read ' 
green display. 

MEMOREX 
12 digit desk 
top Calculator 
with percentage, square 
root, exchange, memory, 
add-on/discount 
facility, floating & 
fixed selectable 
output and flourescent 

* ° reen di> p |a y> 

« _ a Recognised & Eligible 

contracts*- 

Electron's Limited 

Okhla Industrial Estate 
Delhi-110020 
Ph : 634445 


Also 
available 


DCS&D 



V »test 

Not just a better calculator ...a better system of eccountliif 
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EFY 

Buyers’ Guide to 
Electronic Calculators 


Special features of some Indian 
calculators are being published 
in this guide, based on the infor¬ 
mation supplied by the manufac¬ 
turers or their selling agents. 
Prices, wherever published, in¬ 
clude excise duty, but do not in¬ 
clude sales tax etc. This year, 
many of the manufacturers have 
refrained from indicating prices, 
because: (i) these are widely 
fluctuating, (ii) discounts are 


known to be given in various 
forms to institutions and bulk 
purchasers. 

Prices, wherever mentioned, in¬ 
clude excise duty and surcharge 
on excise, but not the local taxes 
and packaging & freight charges 
for outstation delivery. In some 
cases, prices of some ancillary 
items like carrying cases have 
been included. 

Some of the manfacturers did 


not bother to participate in this 
supplement, in spite of our re¬ 
minders. We are, nevertheless, 
giving their addresses so that 
those who wish may contact 
them directly for details regard¬ 
ing their products. 

If there are any manufacturers 
who have been left out, inadver¬ 
tently, they are requested to get 
in touch with us so that we can 
include them from next time. 




WE/I 

Keyboard Switches 

Efficiency at your fingertips 


There it a lot more than meets the eye 
in our line-up of Keyboard Switches- 
like the cost-effective, long-life, high- 
reliabtlity features built in—or like the 
continuous process of product improve¬ 
ment in consultation with our 
collaborators that ensure you get 
optimal state-of-an switches 

475 S«ri«s 

The 475 is a switch designed for long 
life applications in computer peripherals, 
data-entry terminals and business 
machines. It is human-engineered for 
operator convenience and comfort 
Single pole and Double pole switching 
are standard with momentary or 
alternate action options. 
Keytops with all standard calculator 
and USASCll characters are available 
in a variety of colours. 
We also supply completely encoded 
USASCll Alphanumeric Keyboard*. 



476 



215 Mm 

A versatile and high-performance 
switch, the 215. can ideally be used in 
hand-held and small calculators. 

It has a single normally open contact 
rated for 100 mA at 5VDC. The more 
popular calculator characters are 
available double-shot moulded in 
various keyboard colour combinations 

415 Mm 

The 415 is another OAK Switch intro¬ 
duced in India for desk calculator 
applications. With its low profile it 
lends itself to a variety ol data entry 
applications. 

Its single normally open contact is rated 
for 100 mA at 5VDC. 

All calculator characters are available as 
standard hot-stamped on keytops with 
a variety of colours. 

II/K/flH India Limited 

(A Joint VsMura mntti OAK Industrie*. Inc . USA) 

VYT71LA , P.». No. 2. COCHW-S8201B. Kerala 
Phone: 33112 *33709 
Cable: OAKEUND Telex: 0SSS-B29 
Factory at Elactrogirt In the suburbs of Cochin 





We make electronics 


AuthorIss4 lonsl Stockists 

• M/s BRISK SALES CORPORATION. Uminsten Chambsrs. Site Floor. 304. Lsmineton Road, tomboy-400 MM. 
Telephone- 3SSS4S. Telex: 011-4440. • M/s INDIAN TECHNOLOGICAL PRODUCTS. 304-300. Nehru Pteee, 

Building No. 30-10. New Delhi-119011. Teteehone: 3M7M. HUM. 014103 • M/s ELECTRONIC COMPONENTS* 
SVSTEMS. as. Eire Street. Celcutte-700001. Telephone 34- 344C 0 M/s SESHASAVfC BROTHERSP LTD.. 

10. Rut., nd Oete. IV Strdet. Medres-000000. Telephone: 02700. Telex: SESHINO MS TH4. Grente: SESMSROS. 

• M/t MOHAN AOENCIES. 10-Z2S1. Nehru Nager. Secunderehed. Telephone: 77701 

ir-o«h-t> 
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SPECIAL SUPPLEMENT II 


(a) Pocket/Hand - 
held calculators 

ARISTO 

Scholar: 12-digit green display; full - 
feature memory; 40 keys; exponentia¬ 
tion range 10— **°; scientific notation — 
8-digit mantissa & 2-digit exponent; . 
log, antilog and hyperbolic; trignome- 
tric and inverse functions; data reset; 
keys for pi, reciprocal, square and root: 
y x ;X«-*Y 

Student: 9-digit green display; store 
and recall memory; 36 keys; exponen¬ 
tial range 10 5-digit mantissa & 
2-digit exponent; trignomctric, and in¬ 
verse, log and antilog functions; 2 
parenthesis levels; keys for pi. recip¬ 
rocal, root, square, and a x 
Student II: 9-digit blue display; store 
and recall memory: 40 keys; dynamic 
range 10 ‘ 7 to 10* -1; trignometric 
and inverse, log and antilog functions: 
data reset; degrees to DMS and in¬ 
verse; keys for pi, reciprocal, square, 
root, percent, Y x ; X Y; X ** M 
Student III: 9-digit blue display; full 
feature memory; 40 keys; exponential 
range 10± **; 5-digit mantissa & 2-digit 
exponent; trignometric and inverse, log 
and antiiog functions; degrees to DMS 
and inverse; change notation; keys for 
pi, square, root, reciprocal, Y x , X *-* 
Y, X «-*-M 

Engineer: 8—digit green display; full 
feature memory; 33 keys; floating 
decimal/ - sign; algebraic operation; 
linear metric conversion; parenthesis; 
keys for pi, percent, reciprocal, square, 
root, X *-* Y, X *-* M 
800: 9-digit green display ; basic slide 
rule; full feature memory; 30 keys; ex¬ 
ponential range 10 ±OT ; algebraic op¬ 
eration; add-onAliscount; parenthesis; 
keys for reciprocal, square, root, 
X-wY, X 

Executive LCD: general - purpose; 9 
- digit LCD display; memoryf23 keys; 
floating decimal; overflow indication; 
algebraic operation; chain and mixed 
operation; auto constant; keys for pi, 


root, change sign, percent 
Mini Executive: 9-digit green dis¬ 
play; general - purpose; full feature 
memory; 24 keys; floating decimal; 
algebraic operation; chain and mixed 
calculations: constant; keys for root, 
percent, change sign 
Executive: 9-digit general - purpose; 
full feature memory; 24 keys; chain 
calculations; keys for percent, root. 
X*-*Y 

Executive II: 8-digit LCD display; 
general-purpose with accumulating 
memory; 25 keys; ultra-thin (6.5 mm) 
and small; auto shut-off; two pcs silver 
oxide battery; algebraic operation; 
constant; clear entry; keys for recip¬ 
rocal, root, percent, change sign 
Economy LCD: 8-digit LCD display; 
slide rule with full feature memory; 28 
keys; floating decimal; algebraic opera¬ 
tion; auto error detection & display; 
indications for memory, negative, 
overflow, error; keys for pi, square, 
root, power, inverse, change sign 
Banker: 9-digit display and memory; 
calculates interests, maturity periods 
and values, discounts, cash flow, depre¬ 
ciation, annuity etc 
Statistician: 8-digit display; full fea¬ 
ture memory; 32 keys; floating deci¬ 
mal; auto shut-off; percent and root; 
overflow and error indication; mean 
and standard davation; coeff. of corre¬ 
lation, slope and intercept; Y intercept 
Mathematician: 8-digit LED dis¬ 
play; accumulating memory; 32 keys; 
floating decimal; trignometric and in¬ 
verse, log and antilog functions; de¬ 
grees to radians and inverse; reverse 
Polish notation;M +X J ;M +X;M -X; 
Y x , square; root; reciprocal; pi. 
Programmable Scientist: 8-digit 
LED display; independent memory; 32 
keys; 102-step storage; 4 registers; re¬ 
verse Polish notation; exponential 
range 10 ±M ; 8-digit mantissa and 
2-digit exponent; trignometric & log 
functions. 

CALCOM 

26: 8-digit green display; general - 


purpose with independent memory; 

16 digit approximation; 24 keys; indi¬ 
cation for negative, memory, overflow 
add-on/discount; floating decimal; 
keys for percent, reciprocal, square, 
root, pi, change sign, Price: Rs 280 
31: 12-digit slide rule model with 
memory; 37 keys; trignometric and in¬ 
verse, log functions; double paren¬ 
thesis; keys for root, reciprocal, pi. 
change sign, Y x . Price Rs 660 
35: 12-digit scientific programmable 
(102-step storage. 5 registers); accum- 
mulating memory; 42 keyboard func¬ 
tions; 10-* v to 10+ 1W ’ range; 8-digit 
mantissa and 2-digit exponent with 
signs; floating point entry; 2-level 
parenthesis; input registers exchange¬ 
able; natural logic; auto constant; trig¬ 
nometric and inverse, log and antilog 
functions; polar to rectangular and re¬ 
verse; degree to DMS and reverse; 
keys for change sign,pi, reciprocal, 
root, square, power (X y ). 

Price: Rs 2400. 

45: Business programmable (102-step 
programming, 5 registers); 9-digit 
green display: 20 financial and statisti¬ 
cal funtions; fixed/ floating decimal 
with auto underflow; 10* 7 to 
10*-1 range; algebraic and business 
mode calculations; auto constant; 
change sign; perfcent with 
add-on/discount; commission; aver¬ 
age; sum of squares; sale/cost/ margin; 
trend and forecasting; present and fu¬ 
ture values; interest; payment; expo¬ 
nentiation. Price Rs 2200. 

CANDID 

80/80D/RMdycall III: 8 digit green 
display; independent memory; per¬ 
cent; pi; reciprocal; squares; roots; 
sigma; change sign; auto constant; re¬ 
peat and chain calculations; sleeping 
display.Price Rs 290. 

DIGICAL 

8 MS: 8-digit green display; indepen¬ 
dent memory; add-on/discount; paren¬ 
thesis; keys for root, reciprocal, square, 
change sign, X*-* Y, X*-*M 
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8 MP: 8-digit green display; indepen¬ 
dent memory; keys for profit and loss, 
root, pi, change sign, exchange; deci¬ 
mal set point option. 

8 S: 8-digit green display; memory; 
double parenthesis; trignometric, in¬ 
verse, log and antitog; degree/ radiant 
operation; keys for reciprocal, root, 
square, pi, change sign, X y 

8LPS: 8-digit LCD display; indepen¬ 
dent memory; percent and add - 
on/discount; works on two pcs of silver 
oxide cells. 

8 LS: 8-digit LCD display; one mem¬ 
ory; two levels of parenthesis; trig¬ 
nometric and inverse, log and antilog 
functions; degrees to DMS and vice 
versa; exchange and exchange with 
memory; square, root, reciprocal, pi, 
Y x keys; statistical functional keys; 
operates on three pcs of silver oxide 
cells. 

8 LP; 8-digit LCD display; indepen¬ 
dent memory; percent and add¬ 
on/discount; root, square, reciprocal, 
pi, X n keys; works on two pcs of silver 
oxide ceils. 

8 SS: 10-digit green display; 5 inde¬ 
pendent memories; double paren¬ 
thesis; trignometric and inverse, 
hyperbolic and inverse, logs (incl. Ln) 
and antilogs; degree/radian, 
polar/rectangular, DMS; statistical 
functions; reciprocal, root, square, X y , 
pi, exchange keys. 


ELMER 

Mini 8-S: 8-digit display; independent 
dynamic memory (M+, M -,RM & 
CM); percent & add - on/discount; 
auto constant in 5 functions; 1 keys for 
root, square, reciprocal, change sign 
and pi. Price Rs 230. 

Mini SR-8: 8-digit engineering model; 
fully operative memory; auto constant 
in 5 functions; trignometric and in¬ 
verse, log and antilog (common and 
natural) functions; double parenthesis; 
root, square, recipiocal, change sign 
and power keys. Price Rs 330. 


KELTRON 

5408: 8-digit display; memory 
(M +,M RM, CM); constant; 
floating decimal; keys for percent,! 
pi, root, square, reciprocal, change 
sign and CE. 

5308: Same as 5408, except it does 
not'have square, reciprocal and pi 
keys. But it has sigma facility. 

5608: 8-digit display; memory; trig¬ 
nometric & inverse, Ln, e x , log 
10 x functions; keys for X y , recip¬ 
rocal, root, square, pi. 

5808: LCD display. Same as 5408, ex¬ 
cept repeat calculation; but has 
X n facility. 

2108: 8-digit financial calculator; 5 
registers; present and future value, 
payment per period, interest calcula¬ 
tions; trend, cost, margin, price calcula¬ 
tions; average and standard deviations; 
square - root; discounted cash flow 
analysis. 

LOGICAL 

Minimarvel: 9-digit green display; 
4-key independent dynamic memory; 
auto constant (5 functions); percent 
with add - on/discount; - root; clear 
entry; full floating decimal; indications 
for negative, error/ overflow, memory 
In use. 

8M: 9-digit green display; dynamic 
memory (protected during overflow); 
floating decimal; root, square, recip¬ 
rocal, pi, change sign functions; percent 
with add - on/discount; indication for 
memory and error/ overflow. 

MECOM 

PRO: 9-digit green display scientific 
calculator; full floating decimal; 5-digit 
mantissa with - sign and M indication 
plus 2-digit exponent with - sign; 
chain and mixed calculations; trig¬ 
nometric and inverse, tog and antitog 
functions; constant; power; reciprocal; 
root; pi; conversion of minutes and 
seconds into degrees. Price: Rs 470. 
LC: 8-digit LCD display; full memory; 



sleek shape; 24 keys; 
full floating decimal; percent with 
add - on/discount; root; clear entry; 
change sign. Price Rs 445. 



MOSCAL 

8 E8R: 8-digit slide - rule calculator; 
full memory; 5-digit mantissa & 2-digit 
exponent; green display; two - level 
brackets; trignometric, Ln, log and 
their inverses; reciprocal, root, square, 
pi, exchange, change sign, X y 
capability; floating pointer expo¬ 
nent mode — selectable degree or 
radian mode. 

885: Scientific model; 8-digit man¬ 
tissa & 2-digit exponent (green); 5 in¬ 
dependent memories; selectable 
floating or fixed decimal; degree/radian/ 
gradian mode; 2 level brackets; trig¬ 
nometric, Ln, log, hyperbolic & their 
inverses; reciprocal, roouquare, ex- 
1 change, change sign, pi, Y x tapability; 
mean and standard deviations; factori¬ 
als; polar to rectangular and vice versa. 

MULTIPLEX 

PK78: 8-digit green display; memory; 
floating decimal; keys for percent (add 
- on/discount), root and CE/C; indica- 
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tions for memory 
‘on’, overflow and credit 
balance; constant. Price: Rs 265. 

ORION 

Rising: 8-digit green display; mem¬ 
ory; algebraic operation; auto con¬ 
stant; floating decim:>i; keys for per¬ 
cent, root, pi, change sign, CE/C; 9th 
digit for sign. Price:Rs 175. 

OMRON 

01 B: 9-digit green display; no mem¬ 
ory; floating decimal with truncation; 
percent with add - on/d iso unt; square 

- root and CE keys. 

02 B: 9-digit green display; 4-key 
memory; parenthesis; percent with add 

- on/discount; keys for root, square, re¬ 
ciprocal, pi, change sign, C/CE; algeb¬ 
raic mode. 

03: 9-digit green display; memory; 
5-digit mantissa & 2-digit exponent 
with signs; floating decimal with trun¬ 
cation; trignometric and inverse, log 
and antilog, exponential functions: 
double parenthesis ; direct reciprocal, 
root, square, X y , pi, change sign; 
degree/ radian selection. . 

SR 5: 12-digit slide-rule; 9 memories 


and 4 registers; reverse Polish 
notation; over 40 functions for 
scientists, engineers, statisticians 
and architects. 4 
707: 9-digit LCD display;. 
memory;Lauto constant; percent 
with add - on/discount; square- 
root and memoty (calculations; 
change sign and CE. 

QUICAL: 

Mini 9M: 8-digit green display; inde¬ 
pendent memory (M+, M MRC); 
floating decimal; auto constant for 
multiplication/ division; percent with 
add - on/discount; keys for root, change 
sign, pi, CE/C; overflow; memory and 
negative indications. Price Rs 183.75. 
ESR -1: 8-digit slide - rule model; 
independent memory (M+, M -, CM, 
RM); 5-digit mantissa and 2-digit ex¬ 
ponent; floating decimal; memory ex¬ 
change; trignometric and inverse, log 
and antilog functions; degree/radian 
mode; auto change - over to scientific 
modes for results outside normal 
modes; overflow, memory and negative 
indications; direct root, reciprocal, pi; 
change sign; indicator (F) for func¬ 
tional mode. Price: Rs 450. 

TELEVISTA 

PK16: 8-digit green display; indepen¬ 
dent memory with 5-key operation; 
keys for root, percent, exchange, ex¬ 
change memory. Price: Rs 274.59. 

PK 20: 8-digit green display; full in¬ 
dependent memory; exchange of regis¬ 
ters; percent with add - on/discount; 
exchange of memory with display; root, 
square, reciprocal, parenthesis; mem¬ 
ory and overflow indications. 

Price: Rs 327.29. 

8R12: 8-digit green display with sign; 
slide-rule model; 5-digit mantissa & 
2-digit exponent with signs; floating 
decimal; independent memory; 
overflow indication; reciprocal, root. 


5-key operation; percent with add-on/ 
discount; change sign; root;'memory 
& overflow indications. Price: Rs 513. 
SSR 24: 8-digit LCD scientific; inde¬ 
pendent accumulated memory; 5-digit 
mantissa & 2-digit exponent with sign; 
auto repeat and constant; trignometric 
and inverse, exponential, log and 
statistical; degrees/radians/ gradians 
with DMS key. Price: Rs 927.38. 

8R 5: 12-digit slide-rule; all trig¬ 
nometric, hyperbolic,exponential, log 
and statistical functions; metric and 
British conversion; 4 keyboard 
and 9 independent' memories; 
dynamic range of +199 to “200; 
Reverse Polish notation. Price:Rs 2770. 

UMS 

101: 8-digit green display; memory; 
floating & fixed (2,4) decimal; direct 
reciprocal, root, square, percent; auto 
constant; indications for memory, 
overflow; exchange of registers.Price.- 
Rs 305.07. 

707: 9-digit LCD display; memory; 
algebraic mode; floating and fixed (2,4) 
decimal; percent add-on/ discount; di¬ 
rect reciprocal, root, square, pi, change 
sign. Price: Rs 453.97. 

201: 9-digit green display; slide-rule 
model; accumulating memory; 5-digit 
mantissa with sign and 2-digit expo¬ 
nent, floating decimal; memory & 
overflow indications; trignometric and 
inverse, log and antilog functions; di¬ 
rect root, reciprocal, pi; keys for 
memory/display register exchange; 
degrees/ radians selection. 

Price: Rs 312.86. 

Colt: 8-digit green display, memory; 
auto constant; percent, root, CE/C 
keys; memory; auto constant; percent, 
root, CE/C keys; memory, overflow, 
negatiy^ indications. Price: Rs 214.19. 
ESR 222: 9-digit green display slide- 
rule; double parenthesis; 5-digit man¬ 
tissa & 2-digit exponent; radians/ de- 


square, change sign, double paren- grees selector; algebraic operation; 
thesis; trignometric & inverse, log & auto constant; trignometric & inverse, 
antilog; degrees/radians. PriceRs593.37 log and antilog functions; direct root, 
LC 23: 8-digit LCD display; floating square, reciprocal, pi, sign change, 
decimal; independent memoty with Price: Rs 386.01. 
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NOW! 

For the first time in India. 
BLUE STAR 
offers you... 



...A Power Supply with 
unique optlonsl 

This versatile, dual output power 
supply gives you options that have 
never been offered before. 

OVER VOLTAGE CROWBAR 
OPTION—For extra reliable circuit 
protection. 

AUTO OPTION—Allowing much 
greater expansion of capabilities. 
This is but one in the wide and 
sophisticated range of single out¬ 
put. dual output and multi output 
power supplies...all of them with 
advanced technical features that 
give you the degree of precision 
your work demands. 


...A 16-pin Logic Clip, com¬ 
plete with 16-LED Monitor. 

The 16-LEDs immediately reveal 
the logic status of 16 1C pins and 
the circuit's truth table. Vcc and 
ground are automatically sought. 

3-LED Logic Probes 

The three LEDs give the logic state 
indication (1 or Vcc pin, O or 
ground, transitions, bursts, pulse 
trains and various duty cycles). 


Digital Trigger Probes 

A choice of 4-bit and 8-bit trigger 
probes. 


...An Analog Phasemeter 
offering a band width all the 
way up to 1 MHZ. 

This outstanding Analog Phase¬ 
meter gives you a clear 0-360° 
meter indication of phase shift 
between channels A and B inputs— 
right up to 1 MHZ, with a 
resolution of 2°l 

The Accumax range also covers 

• LOGIC PULSERS, 1C TESTERS 
AND STANDARD AVERAGE 
FREQUENCY GENERATORS. 

• FREQUENCY COUNTERS AND 

METER CALIBRATORS (For 
accurate production—line 

calibration) 


For complete technical information get in touch with Blue Star today: 

Blue Star Limited, Electronics Division, 9ahas, 414/2,Vir Savarkar Marg, Prabhadevi, Bombay 400 02.5. 

Quality products from^ 


BLUE STAR 


Specialists in ‘state-of-the-art' electronics 

Bombay ■ Delhi • Calcutta • Madras • Ahmedabad 
Pune e Kanpur • Chandigarh e Jamshedpur' 
Bangoloie* Secundeiabad • Cochin * Vishakapatnam 


Manufactured by 

MM 

Accumax Electronics Limited, Rajkot 


IaisonmTi 
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WESTON 

Mlnlmato: 8-digit green display; in¬ 
dependent memory; floating decimal; 
percent with add-on/discount; direct 
root, pi, change sign; clear entry; con¬ 
stant operation; memory, minus, 
overflow indications. 

Price: Rs 260.44. 

Scholar: 8-digit green display; inde¬ 
pendent memory; floating decimal; 
percent with add - on/ discount; direct 
square, root, reciprocal, pi, change 
sign; auto constant; memory, negative, 
overflow indications. Price: Rs 347.25. 
Mlnimata LCD: 8-digit LCD display: 
independent memory; floating deci¬ 
mal; auto constant; percent with add - 
on/ discount; root; change sign; mem¬ 
ory, minus and overflow indications; 
works on 3 mecury oxide cells. Price: 
Rs 549.81. 

Newton *: 9-digit scientific model; 
green display; floating decimal; algeb¬ 
raic operation; memory with store and 
recall keys; trignomctric and inverse, 
log and antilog, exponential functions; 
direct reciprocal, root, square, pi; 
radians/ degrees selection; double par¬ 
enthesis; C/CE, exponent keys; 
error and negative busy indications. 
Price: Rs 473.63. 

(b) Desk Calculators 

ARISTO 

Desk Modal: 12-digit model with 
memory ; auto power clear; floating and 
fixed (0,2,4) decimal; S/4 round off;! 
direct percent & root; constant switch; 
leading zero suppression; cooling sys¬ 
tem for continuous operation. 

CALCOM 

980*: 12-digit statistical cum scientific; 
10 memories; 4 levels of parenthesis. 
Price Rs 4000. 

980: 12-digit scientific cum statistical 
programmable model with 72 steps of 
programming? 4 parenthesis levels; 
trignometric, hyperbolic, log and in- 

JUNE 1979 


verse functions; 10 user addressable 
memories. Price Rs 6000. 

CANDID 

Desk Model: 12-digit green/blue dis¬ 
play; fully independent 6-key memory; 
floating/ fixed decimal selector; per¬ 
cent; change; exchange; sigma; con¬ 
stant switch and chain calculations. 
Price Rs 900. 

DIGICAL 

1204 N: 12-digit with memory (M - 1 - 
M - , SM, TM); percent; exchange of 
registers or reciprocal operations; 
negative sign and algebraic entry; clear 
entry and clear display facility; grand 
totalling and sub-totalling; floating de¬ 
cimal. 

1214 M: 12-digit with memory (M +■/ 
M -, SM, TM); percent with add-on/ 
discount; keys for root, reciprocal, ex¬ 
change; constant, 5/4, decimal set 
point; single/ double item count option 
10 SJ: 12-digit scientific; 10 indepen¬ 
dent memories; 5 independent paren¬ 
thesis; trignometric and inverse, 
log and antilog, exponentiation 
exchange, convenience 
functions. 


10 S: 12-digit scientific; trignometric 
and inverse functions; log and antilog; 
exponentiation and combinational 
functions; gamma and normal distribu¬ 
tion functions; group operations and 
group controls; convenience and ex¬ 
change functions. 

10 SPR: 12-digit green display; 10 
memories; 7 function memory; 72 
steps; four levels of parenthesis; trig¬ 
nometric and inverse; hyperbolic and 
inverse; statistical; spherical/ cartisian 
conversion; editing (insert, delete, 
backstep, no operation); addressing 
(direct, indirect) 

EC CAL 

EC 2$: 12-digit display; 2 independent 
memories; direct root and percent with 
add-on/ discount; decimal point selec¬ 
tion for 0 to 8 places; auto constant for 
multiplication and division; repeat ad¬ 
ditions and subtractions; 
item count; 
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DC/DC Converter Power Supplies are the EXPERTS CHOICE 



SELECTION GUIDE 



I- 






Type 

No. 

Input(Volts) 

VI 

Output(Volts) 

V2 ’ V3 

V4 

Power 
(Watts) 

Eff. 

(%) 

Case 

Application 

A 301 

-2.4 to-4 

-15 

-25 

3.0VRMS 


025 

70 


Pocket Calculators 

B 301 

-3.5 to-6 

-15 

-25 

3.5VRMS 

— 

0.275 

70 

B 


C 401 

4 to 8 

-15 

-25 

3.2VRMS - 

-7.5 

0 375 

70 

C 


C 402 

-4 to-8 

-15 

-25 

3 5VRMS 

— 

0.175 

65 



D 301 

-2.4 to-4 

-7.5 

-25 

2.5VRMS 

— 

0.175 

65 



E 301 

-6 to-12 

-15 

-30 

5 5VRMS 

— 

0.8 

75 

E 

Desk Calculators 

E 201 

5 to 12 

15 

-15 


— 

0.8 

70 

E 

Instruments, 

Digital/Linear 

systems. 

E 202 

-5 to-12 

15 

-15 


— 

0.8 

70 

E 

H 

E 101 

-5 to-12 

-175 

— 

— 

— 

0.8 

65 

E 

Gas discharge 
displays, Instruments 

F 101 

10 to 30 

5 

— 

— 

— 

5 

65 

P 

Digital systems,- 
sub systems. 

Lab. Instruments, 


Power supplies 


Case Dimensions in mm : A: 29x14 5x7; B: 26x19x7; C: 33.5x27x8; 

D: 25x17 5x10.5; 5:33.5x27x15; F: 52x52x25 

Note : For full specification, request detailed data-sheets. 

WE SPECIALIZE IN SPECIALS 

A large part of our business consists of designing and building DC/DC supplies,micro 
power and beyond...Isolated . Regulated...Single or Multiple outputs. 

LOW ENGINEERING COST. FAST TURN AROUND. 

Contact us for an immedi ate quote . 


Tel : 277417 


#“ -t Calcom Electronics 


6-B/20. Jindal Trust Building, 


34 E Maharishi Dabendra Road. 
Calcutta 700 006 
Tel: 331298 


Asaf Ali Road. New Delhi-110 002. 
602 C Steel Chambers, 

51 B. Broach Street, Camac Bunder, 
Bombay 400 009 Tel: 338531 
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auto accumulation; true credit balance; 
change sign; registers exchange; mem¬ 
ory and error indication; round-off. 
Price: Rs 1300. 

EC 61: Scientific model; 10-digit man¬ 
tissa & 2-digit exponent with signs; 
floating point- scientific notation entry; 
double parenthesis; memory register 
for storage of constant or intermediate 
results; indications for overflow, 
underflow and forbidden operations; 
trignometric functions using degrees/ 
radians; direct root, square, pi. Y x , re¬ 
ciprocal; exchange of memory and 
working registers; clear entry; log and 
antilog functions. Price: Rs 2800. 

EC 62 P: Scientific programmable 
model; 8-digit mantissa and 2-digit ex¬ 
ponent; 72-step programmable facil¬ 
ity; 5 nested parenthesis levels; number 
entry in floating/ scientific notation; 0 
to 7 places decimal selection; 10 mem¬ 
ory registers for data storage; auto in¬ 
dications for overflow and forbidden 
operations; trignometric functions 
using degree/ radin entry; inverse trig¬ 
nometric, log and antilog, exponentia¬ 
tion and convenience functions; debug, 
unconditional and conditional branch¬ 
ing programmable controls. Price: Rs 
3200. 

EC 65: Advanced scientific model; 
10-digit mantissa and 2-digit exponent 
with signs', 2 nested parenthesis levels; 
3 user-addressable memories (sum, 
sum-of- squares, index); number entry 
in floating point or scientific notation; 
trignometric and inverse, log and an¬ 
tilog, exponentiation and convenience 
functions; combinatorial and normal 
distribution functions; gamma func¬ 
tion; group operations and group con¬ 
trol; degree/ radian selection; clear op¬ 
erations; auto error detection and dis¬ 
play. Price: Rs 4600. 

ELCALTRON 

Desk Model: 10-digit greenish-blue 
display; direct reciprocal, percent, 
square-root; arithmetic operation; 
floating or preset (up to 9 positions) 
decimal; auto constant; CE key. 


KELTRON 

1714: 14-digit display; memory wilh 
Mt. M = ; commas for 3-digit groups; 
underflow; exchange; floating or fixed 
(0 to 8) decimal; trunk or auto round¬ 
off; memory overflow and negative sign 
indications; percent; square-root; item 
count. 

1814: 14-digit display; 2 independent 
memories; 3 selectable sigma modes 
for statistical calculations; register ex¬ 
change; auto constant; commas for 

3- digit groups; truncate or auto 
round-off; percent with add-on/ dis¬ 
count; root; item count; memory, 
overflow and negative indications 
2712: 12-digit display; 6-key memory; 
0 to 7 position decimal; truncate/ 
round-off; percent with add-on/ dis¬ 
count; keys for EX, root, CE; memory, 
overflow and negative indications 
2510: Scientific calculator, two level 
parenthesis; 10-digit mantissa & 
2-digit exponent; trignometric and in¬ 
verse, log and antilog, permutation and 
combination, normal and gamma fum 
tions; average, standard deviation, 
square-root of some of squares, factor¬ 
ial functions; parenthesis, direct Y x , 
reciprocal, root, square, I0 X , degree/ 
radian modes. 

MASTER 

Ma$ter II: 12-drgtl green display; 

12-digil memory; fixed and floating (I-, 
0 to 6) decimals; percent with add-on/ 
discount; auto totalling, leading zero 
suppression,overflow indication 

MOSCAL 

1201 : 12-digit green display; lull 4-key 
memory with auto accumulation; de¬ 
cimal selectable at 0 to 8 and floated or 
list mode; 3-digit item counter; percent 
with add-on/ discount; keys for root, 
change sign, exchange; constant multi¬ 
ply and divide. 

1204: 12-digit green display; 2 full 

4- key memories with options of auto 
accumulation, constant percent accu¬ 
mulation, total accumulation, product 


of multiplication and number of items; 
decimal selectable at 0 to 8 and floating 
of list mode; percent with add-on/ dis¬ 
count; direct root, exchange, change 
sign; 3-digit item counter. 

1032 S: Scientific model; 8-digit man¬ 
tissa & 2-digit exponent (green dis¬ 
play); full memory; 2 level brackets; 
trignometric and inverse, log and an¬ 
tilog functions; polar to rectangulai; 
exchange; change sign; reciprocal; 
root; square; pi; degree/ radian/ gra- 
dian mode. 

1402: Statistical model; 14-digit green 
display; 3 full 4-key memories; direct, 
percent, reciprocal, root; exchange; 
mean and standard deviations for 
single and grouped data; decimal 
selectable at 0. 2, 3, 4, floating or list 
mode. 

Compute 1004: Simple 12-digit 
model; green display, lull memory; 
percent with add-on/discount; keys lor 
root, change sign; 3-digit item counter. 

MULTIPLEX 

123: 12-digit green display; indepen¬ 
dent mcmoiy; keys for pciccnt, ex¬ 
change, CE., CN and 5/4; overflow, 
negative, memory indications; leading 
0 suppression. Price Rs 1150. 

OMRON 

05: 12-digit green display; indepen¬ 
dent memory with auto accumulation; 
floating and fixed decimal; keys for 
percent, root, change sign , exchange, 
clear entry; rupee mode. 

QUICAL 

1200: Simple 12-digit model; direct 
percent and root; exchange and con¬ 
stant. Price: Rs 810. 

12 MIA: 12-digit model w'ith memory; 
direct percent and root; exchange and 
constant. Price: Rs 865. 

8 MIA: 8-digit model with memory; 
direct percent and root; change sign; 
constant. Price: Rs 800. 

14 M2A: 14-digit model with 2 
memories; direct percent and root; ex- 
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Presenting the unique g 
higli-accuracy # low radiation 


12-Frequency 



The new Philips 12-Frequency Service 
Oscillator is the first of its kind in India. 
It has been exclusively designed to 
obtain professional accuracy in your 
workshop at the price of an economical ' 
service oscillator. Capable of performing 
similar to any laboratory-class signal 
generator it guarantees: 

Quick, easy operation 
The definite calibration of this instru¬ 
ment enables easier and faster operation 
besides eliminating human errors during 
setting and reading. 


from Philips 


Technical Data 
Frequencies: KHz 

452 1 S 

455 3.15 

560 4 


MHz 


11 .B 
15 
21.5 


Output (RF): 

35 mV RMS max. modulated at 30% 
with 400 Hz (on every frequency); can 
be attenuated in steps of 10 and con¬ 
tinuously. 


High accuracy, minimum radiation 
Since 12 frequently used spot frequen¬ 
cies are incorporated in this instrument, 
the output can be easily obtained with 
minimum errors. Comparative gain and 
sensitivity measurements in broadcast 
receivers are possible with this instru¬ 
ment. 

Economy 

ft can give a performance similar to 
a professional signal generator, yet it is 
priced just as much as conventional 
service instruments. 

Ideal for: 

a) Comparative receiver measurements 
such as stage gains. 

b) Alignment of RF & IF stages. 

c) Fault-finding by signal analysis 
method. 


Modulation Frequency: 
400 Hz 


Supply Voltage: 
240V 50 Hz AC. 



Dimensions: 
Length 223 mm. 
Breadth 115 mm. 
Height 150 mm. 
Weight 

2.2 kg. (Approx.) 

fPrice 
(j*s. 760/ 


Central Service 
39/43. Sardar Bat want 
Singh Dhodi Marg 
Bombay 400 010 

Philips India Limited 


PHILIPS 


CASPR.491-U3S 
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change and constant. Price: Rs 1740. 
PR72 SC: Scientific model with 8-digit 
mantissa & 2-digit exponent; 10 inde¬ 
pendent memories; 72-step program¬ 
ming; 5 levels of parenthesis registers; 
trignometric and inverse, common log 
and natural log functions; direct root, 
square, reciprocal, pi. change sign; re¬ 
gister exchange; fixed (0 to 7) decimal; 
degree/radian options; error/ negative/ 
inverse indicators; Y\ Price: Rs 4630. 
PR 102 ST: 8-digit programmable 
statistical; 102 steps programming; ac¬ 
cumulating memory; direct percent 
with add-on/ discount; auto constant; 
direct root; leading zero suppression; 
direct statistical calculations like mean, 
standard deviations, slope, intercept 
and coeff and correlation. Price Rs 
4630. 

PR 102 FC: 8-digit programmable 
financial model; direct percent with 
add-on/ discount; auto constant; ac¬ 
cumulating memory; 102-step proe- 
ramming; direct depreciation/ appreci¬ 
ation, interest compounding, present 
and future value, amortisation, cash 
flow analysis and sinking fund. Price: 
Rs 4630. 

SC i: Scientific model; same as PR 72 
SC except programming. Price: Rs 
4050. 

ST 1 : Scientific model, same as PR 102 
ST, except programming. Price: Rs 
4050. 

FC 1 : Scientific model; same as PR 102 
FC, except programming. Price: Rs 
4050. 

8 M1 SC: 8-digit green display; mem¬ 
ory; algebraic entry; trignometric and 
inverse, log and antilog functions; di¬ 
rect root, square, reciprocal, pi; 
floating decimal; S-digit mantissa and 
2-digit exponent. Price: Rs 1040. 

REMINGTON 

1204: 12-digit display; independent 
memory with auto operation; percent 
with add-on /discount; auto constant; 
round-off; fixed decimal selectable up 
to 8th place; square-root; clear entry; 
change sign; exchange; overflow and 


memory overflow indications; dynamic 
decimal point selector. Price. Rs 1725. 

SIMPLE 

008: 8-digit model with percent; 
floating decimal entry; floating or 
selectable (2, 4) decimal output with 
auto round-off; auto underflow of re¬ 
sult; overflow/ negative indication; 
clear entry. 

008M: Has all features of 008, plus an 
independent memory. 

012 M: 12-digit model with indepen¬ 
dent memory; keys for percent, square 
root,exchange, M -andM +; floating 
or fixed decimal output with auto 
round-off; auto underflow; item count; 
memory and overflow indications. 

012: Has all features of 012M, except 
the memory. 

112M: Has all the features of 012M 
plus 2 memories and some other fea¬ 
tures. 

TELEVISTA 

SM 3 *: 12-digit green display; inde¬ 
pendent 12-digit dynamic accumulated 
memory; floating or selectable (0 to 9) 
decimal; percent with add-on/ dis¬ 
count; square-root; reciprocal; change 
sign; clear entry; indicators for mem¬ 
ory, negative, overflow/ error. 

Price: Rs 1238.60. 

SM 21: 12-digit display; independent 
12-digit dynamic accumulated mem¬ 
ory; percent with add - on/ discount; 
square - root; exchange of registers; 00 
and clear entry ; indicators for memory 
loading, negative, overflow/ error; 
floating/ fixed selectable decimal. 
Price: Rs 1126. 

SR 6: Scientific model with more than 
40 functions; 9 memories and 4 regis¬ 
ters; reverse Polish notation; all trig¬ 
nometric, hyperbolic, exponential, 
logarithmic and statistical functions; 
metric to British conversions; dynamic 
range of + 199 to-200; scientific nota¬ 
tion display 10 + 2. Price: Rs 4551.25 
PS 7: Programmable scientific model 
with 72 programme steps and 10 
memories; almost every essential 


mathematical function available direct; 
5-level parenthesis', degrees to radians 
conversion; 8-digit mantissa & 2-digit 
exponent with signs: 10 + ** to 10 ”** 
range; full and fixed (0 to 7) decimal 
output. Price: Rs 4278.80. 

UMS 

CM 18K: 8-digit basic model; constant 
facility; leading zero suppression; 
floating or fixed (2, 4) decimal; 
overflow, underflow and negative signs. 
Price: Rs 549.81. 

CM110K: 10-digit red display; floatir 
and pre-fixed (2, 4) decimal; overflov 
and negative signs; constant calculation 
and round-off. Price: Rs 665.56. 
1122A: 12-digit amber display; mem¬ 
ory; floating and pre-fixed (2, 4) and 
rupees mode decimal selection; mem¬ 
ory, overflow and negative indications; 
percent; repeat additions and subtrac¬ 
tions; constant multiplications and di¬ 
visions; exchange. Price: Rs 995. 
PROM: 8-digit for financial, 
mathematical and statistical calcula¬ 
tions; LED display; 36 keys; suitable 
for arithmetical calculations, present 
and future values, loan payments, 
amortisation, annuities etc. 

WESTON 

Matrix: 12-digit display; percent with 
add-on/ discount; floating decimal 
input; floating and fixed (F. 0 to 6) de¬ 
cimal output; constant operations; 5/4 
cut switch; exchange, recall facility; 
negative and overflow indications. 
Price: Rs 1070.68. 


(c) Printing 

ARISTO 

Printer Model: 12-digit display cum 
printing facility; memory; direct per¬ 
cent and root 

CALCOM 

2101 *: 12-digit printer cum display 
calculator; 2 memories; double item 
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omron 
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Trust OMRON—the calculator people who never overcharged you. 
Omron was always priced below Rs. 300/- 

Trust Omron—the calculator people 
who take care to cater to every need, however small or big. 
Omron has 6 models—all top class. And all priced right. 

Trust Omron—the calculator people who always gave you your 
money’s worth. And who always will. 


NEW DELHI: 808 Siddharth 96, Nahru Place, New Delhi-110024. 
BOMBAY : 74 Regent Chambers, Nariman Point Bombay-400021. 
CALCUTTA : D-5 Apsara, 67 Park Sheet, Calcutta-700016. 
MADRAS : 3B/1 Vasu Street, Kilpauk, Madras-600010 
BANGALORE . 10/2 Queen's Road. Bangalore-560032. 
GAUHAT1: Cm Goenka Automobiles Dispur, Gauhati -781005. 
HYDERABAD : 5-8-517 B 1-F8 Poonam Apartments, 

Chiragali lane, Hyderabad-500001 Ml 


MICROCOMP 
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counter: direct root and perceni; input 
buffer registers and roll over for high 
speed operations; double item counter; 
repeat additions and subtractions; con¬ 
stant multiplications and divisions; 
auto grand total; negative numbers in 
red. Price Rs 3200. 


mark up; 4-kcy memory; direct root, 
percent, EX (%-, n,Q00 option); right 
shift key; double item count; non-print, 
constant 5/4, decimal set point 
(n -In + option); add mode. 

EC CAL 


date printing; repeat addition/ subtrac¬ 
tion; chain, mixed and constant opera¬ 
tions; percent with add-on/ discount; 
power and reciprocal; totalling and 
grand totalling; item count; memory, 
negative and overflow indications. 
2912: independent memory plus grand 
totalling facility; percent with add-on/ 
discount; T,GT, CE, sub-total, item 
count, 00, memory keys; keyboard buf¬ 
fer for fast operations; round-off and 
non-add printing modes; date printing; 
repeat addition/ subtraction; chain, 
mixed and constant calculations; power 
and reciprocal calculations; memory, 
negative and overflow indications. 

MASTER 

Masterprlnt D12: 12-digit green dis¬ 
play cum printer; single memory with 
own axis; chain and percent calcula¬ 
tions; add mode switch, 5/4 round-off; 
underflow and overflow indications; 
print/ non-print button; floating and 
fixed decimal up to 6 places; negative 
entry printed in red; 3-digit item count; 
keys for 00 and 000. 

MECOM 

1212 PD: 12-digit green display and 
printer; fully addressable memory; 
percent with add-on/ discount; item 
count; exchange register; auto con¬ 
stant; repeat add/ subtract; non-add 
key; negative results printed in red; di¬ 
rect square - root and 00 entry. Price: 
Rs 2900. 

MOSCAL 

1217 P: 12-digit green display with 
printer; full, flexible 6-key memory; 
decimal selectable at 0,2,4, floating or 
list mode; number punctuation; 3-digit 
item counter; left hand printing for 
item counter and non-add printing; 
negative results printed in red; percent 
with add-on/ discount; direct root, EX, 
change sign; constant multiplication 
and division; chain calculations and re¬ 
peat functions; sub-totalling and grand 
totalling. 


DIGICAL 

12 PD: 12-digit printer cum display; 2 
memories; 4-key memory; direct root, 
percent, EX (%-, n,000 option); right 
shift key; non-print, constant, 5/4; de¬ 
cimal set point (n +/n - option); add 
mode. 

12 PDB: 12-digit printer cum display; 
4-key independent memory; percent 
with add-on/discount; double item 
count; decimal selector/ add mode; 3 
accumulator. 

12 PPD: 12-digit programmable 
(14-step) printer cum display; 2 

memories; date settin’g, 
average, tax. 


EC 31 : Printer model (without display) 
for 12-digit calculations; independent 
memory; total and sub-total facility; 
item counter; auto accumulation; auto 
constant for multiplication and divi¬ 
sion; repeat addition and subtraction; 
decimal point selection from 0 to 7 
places: true debit balance; change sign; 
exchange of registers; red print for 
negative numbers; error and memory 
indications. Price: Rs 2500. 

KELTRON 

2312: 12-digit display cum printer; 
4-key memory; keys for percent, T, ST, 
CE and PF; decimal selection from 0 to 
9; item count; non-print mode; com¬ 
mas for spacing 3-digit groups; auto 
underflow; auto round-off; memory, 
overflow, negatiye indications. 
2412: 2 independent 
memories; non¬ 
add printing mode; 
round-off mode; 
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MULTIPLEX 

5154: 12-digit with memory; non-add 
prim; item counter; grand total and 
sub-total; round-off; percent with 
add-on/ discount; root, square, EX 
keys. Price: Rs 2650. 

OMRON 

06: 12-digit green display cum printer; - 
12-digit dynamic accumulative mem¬ 
ory with 4 keys; decimal selectable at 0, 
2, 4, floating and add-mode; indepen¬ 
dent 2-digit and 3-digit item counters; 
direct root, change sign and clear entry; 
percent with add-on/discount; constant 
multiplication/ division; repeat 
addition/subtraction; exchange of re¬ 
gisters; non-add key with sub-totalling; 
00 and 000 keys. 

QUICAL 

PD 12: 12-digit green display and 
printer; floating decimal entry with 
selectable output 0, 2 to 6; add mode; 
percent with add-on/ discount; repeat 
addition/ subtraction; red print for 
negative results; independent 12-digit 
dynamic accumulated memory, item 
counter; non-add key with sub-total; 
00 entry; memory negative and 
overflow indications. Price: Rs 2215. 
PD 12A: 12-digit printer cum green 
display; sub-total, group total and 
grand total; 2 item counters; non-prim 
mode; non-add key; red print for nega - 
tive results; round-off/ truncation witn 
5/4 switch; punctuation/ spacing by 
3-digit group; floating, fixed (0,2,4,6) 
and add/ monetry mode decimal; 00 
and 000 keys; independent accumulat¬ 
ing memory with 4 keys; overflow, 
memory and negative indications. 
Price: Rs 2430. 

TELEVISTA 

PT 8 *: 12-digit printer; without dis¬ 
play; 12-digit dynamic accumulated 
memory with 5 keys; direct 00 and 000 
entries; item count with total; add/ list 
mode for 2 decimals. Price:Rs 2527.20. 
PD 22: 12-digit green display and 


printer; independent 12-digit ac¬ 
cumulative memory with 4 keys, plus 
grand totalling; 3-digit counter with re¬ 
call and dear; red print for negative 
indication; floating decimal, add/list 
mode for 2 decimal; rounding-off av¬ 
ailable; percent with add-on/ discount; 
direct root, 00 entry and CE; exchange 
of registers; non-add with sub-total. 
Price: Rs 3112.25. 

WESTON 

Prlntmax: 12-digit printer; without 
display; independent memory with 
provision for sub-total and total; per¬ 
cent with add-on/ discount; constant 
multiplication and division; repeat ad¬ 
dition and subtraction; double item 
counter; 5/4 switch; floating/ fixed/ add 
mode decimal; square-root, CE, 00 
keys; punctuation; non-add printing. 
Price: Rs 2893.75. 

Prlntmax-12PD: Has ail the features 
of Printmax, plus 12-digit display and a 
non-print switch. Price: Rs 3241. 



Directory of 

Calculator 

Manufactures 

(a) Those included 
in Buyers’ Guide 

Arlsto: Business Machines Pvt Ltd, Asnani 
House, 10-A, Rajindra Place, New Delhi 
110008. 

Calcom: Calcom Electronics, 8-B/20 Jindal 
Trust Building, Asaf Aii Road, New Delhi 
110002 . 

Candid. Kaycee Sons, 6S-B Aram Bagh Place, 
New'Delhi 110055. 

Dlgical. NSH Business Machines (Private) 
Limited, Indo Bulgar Foods Building, Industrial 
Area, Delhi Meerut Road, Ghaziababd (U.P.). 


EC Cai. Electronics Corporation of India Li¬ 
mited, Industrial Development Area, Cher- 
lapatli, Hyderabad 500762. 

Electron. Electronic Calculators A Comput¬ 
ers Co, Spl. B-161 Peenya Industrial Estate, 
Bangalore 560022. 

Elmar. Electronic Specialities Pvt Ltd, Club 
House, Subhash Society, Navrangpura, 
Ahmedabad 380009. 

Kaltron. Kerala State Electronics Develop¬ 
ment Corpn Ltd, Marikar building, II Floor, 
M.G. Road, Trivandrum 695001. 

Logical. Logitronics, E-169, Kamla Nagar, 
Delhi 110007. 

Maatar. Industrial Electronics, P.B. No. 
16318, 8-Parvati Industrial Estate, Sunmill 
Compound, Lower Parel Bombay 400013. 
MaCOffl. Meco-tronks Private Limited, 11 A/1 
Mount Road, Madras 600002. 

Moacal. DCM Data Products. Marketing De¬ 
partment, I Floor, Kanchanjunga, 18 
Barakhamba Road, New Delhi 110001. 
Multiplex. Multivision Electronics, 69/71, 
Ghoga Street, Fort, Bombay 400001. 

Omron. Omron India, 74 Regent Chambers. 
7th Floor, Nariman Point, Bombay 400020. 
Orion. Singh Radio Co (India) Pvt Ltd. 21 
Darya Ganj, Ansari Road. New Delhi 110002 
Qulcal. India Electronics Corporation. 27. 
Kotkar Industrial Estate, Off Aaray Road, 
Goregaon (East) Bombay 400063. 
Remington. .Remington Rand of India Ltd, 
Jivan Vihar, 3 Parliament Street, New Delhi 
110001 . 

Simple. Applied Electronics, 10. Meghdoot 
Society, Karelibag, Baroda 390001. 
Televlata. 239 0khla IndustriaIF.staic, New 
Delhi 110020. 

.UMS. UMS Radio Factory Pvt, Ltd, P.O. 
Box No. 3771, Avanashi Road. Com- 
batore 641018. 

Waston. Weston Electroniks Limited. Okhla 
Industrial Estate, New Delhi 110020. 

(b) Others, as per 
EFY records 

Atlaa. Atlas Radio A Electronic Industries Pvt 
Ltd, Plot No 57, GIDC Industrial Township, 
Naroda. 

Bush. Bush India Limited, P.O. Box 4127, 
Sukh Sagar, N.S. Patkar Marg, Bombay 400007. 
DevMayaL Devidayal Electronics And Wires 
Ltd, 25 Shnmgar Shopping Centre, 12/17A, 
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M.G. Road, Bangalore S60001. 

Digital. Digital Equipment Company Ltd, 
Block J 5 Habshiguda. Hyderabad 500007. 
Intronlx. Intronix (d) Pvt Ltd, 40 Community 
Centre, Naraina Industrial Area, Phase 1, New 
Delhi 110028. 

Multiplex. Multiplex Electronics, 69/71 
Ghoga Street, Fort, Bombay 400001. 
Multisciences. Multisciences Corporation, 
207 Niranjan, 99 Marine Drive, Bombay 
400002. 

NelCO. The National Radio & Electronics Co 
Ltd, Unity House, 8 Mama Parmanand Marg, 
Bombay 400004. 

Shreeshyla. Shreeshyla Timex Pvt Ltd, 
Shreeshyla, Kanakapura Road, Bangalore 
560011. 

Sonywell. Sonywell Electronics, 8 Ajrnal 
Khan Park Area, Karol Bagh. New Delhi 
110005. 

Steve. Steve Lamba & Co, 63 Lado Sarai, P.B. 
No. 4530, New Delhi 110030. 

Superior. Superior Electronic Systems Pvt 


Ltd, Unit 129, Champaklal Bldg, 105 Sion 
Koliwada Road,Sion East, Bombay 400022. 
Telerad. Teterad, Saki-Vihar Road, Chan- 
divli, Bombay 4000^2. 

Vlshal. Vishal Electronics Pvt Ltd. 46/47 Jer- 
bai Wadia Road, Parel, Bombay 400012. 

Complete Sets of 
EFY’s 1977 issues 

A limited number of complete sets of 
the ELECTRONICS FOR YOU issues 
published during the year 1977, including 
Annual Number 1978, are available 
at their face value. Those who desire to 
have these issues may kindly get In 
touch with us at the earliest as the stocks 
are likely to exhaust very soon. 

- Circulation Manager 

PLEASE NOTE 

Due to paucity of space we are 
unable to carry the 6th 
Instalment of ‘Cobol Programming’ 
in this issue. The same will be 
continued from the next issue. 



OFFER A WIDE RANGE IN TRANSFORMERS 
8 ELECTRICAL EQUIPMENTS AS; 

• SERVO CONTROL STAIILIZER 

• BATTERY CHARGER 
e FLOAT CHARGER 
e SCR C0NTR0LE0 BATTERY CHARGER 

• HIGH VOLTAGE TESTING $ETS 

• AC TO DC RECTIFIERS 

• MAGNETIC SATURATED CORE TYPE 

STABILIZER 

• ALL TRANSFORMERS IN SINGLE S 

THREE PHASE 

• HEAVY'DUTY BATTERY ELEMENATORS 


ELECTRO MAGNET DEVICES 

W l bbb NARAINA 
NLW 1'fcl.HI 1 100/B _ 


EFY’s New Advertisement Rates 


Black R White Ads 
Full Page Inside 
Half Page Inside 
Quarter Page Inside 
Opening page (Full) 
Centre-spread 

Multicoloured Ade 

Front Cover (4-colour) 

Back Cover (4-colour) 

Front Cover (2-colour) 

Back Cover (2-colour) 

Inside Front Cover (2-colour) 
Inside Back Cover (2-colour) 


(Effective: October 1978) 


Caaual (Single) 

6/Year 

12/Year 

Rs 720 

Rs 650 

Rs 600 

Rs 425 

Rs 380 

Ra 350 

Rs 250 

Rs 225 

Rs 200 

Ra 840 

Rs 750 

Rs 700 

Rs 1600 

Rs 1450 

Ra 1350 

Ra 3500 

Rs 3350 

Ra 3250 

Rs 2900 

Rs 2800 

Rs 2700 

Rs 1750 

Rs 1650 

Rs 1550 

Ra 1250 

Rs 1175 

Rs 1100 

Rs 1100 

Rs 1026 

Rs 975 

Ra 1000 

Rs 925 

Rs 675 


Please note 

1. 10% extra will be charged for a specific position for an ad to be published at an Inside position, subject to Its availability. 

2. Full page bleed advertisements will also coat 10% extra. 

3. Rates for gatefolds and other special positions are available on request. 

4. Business stipulations and other details are also available on request. 

Contracts entered Into up to August 1978 end would be honoured et the existing rates (effective since April 1977), tor the 
duration of euch eontrecta, up to a maximum period of 12 months from the first Insertion. 


Write today to: The Advertisement Manager 
' Electronics For You 
303 Dohll Chambers, 40 Nehru Place, 
New Delhi 11001B. (Phone: 638263) 
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Attention 
Electronic equipment 
Manufacturers 
Now available indegeniously 


,'3HS7i 



■ No Vent, No leaking problem « 

■ Completely Sealed steel body. < 

■ Single or in Stacked form upto 12 volts. I 

■ Capacity ranging from 150 M.A.h. to 1 A h | 


Manufactured by CELLS INDIA 

C- 14 MARUDHAR INDUSTRIAL AREA, BASNI 
_ JODHPUR-342005 Ph : 20069 


Apply for distributorship in unrepresented Areas. 


Strlbutorslor Rsjaathcn, HP | Gujnt Mr*Goodwill Enterprise Inside Jelori Gale, 
ampvr 342001. lor Karnataka M/s Sudlte Industrial Comblnpt. 16B3.3rd Crosa Road, 
■mohanapuram. Bangalore 960021. lor Delhi. Pun ( ab, Haryana, Chandigarh. HP t 
P Mis UslM Communications PM Ud. Plsia Clnama Building, Connaught Place 
>w Delhi-iiooni 



EXCEPTIONAL 
QUALITY AND RELIABILITY 



Quality 

a use of amply rated 
components. 

• Glass epo«y PCB 

• 100% CKT ageing teat 

• 100% functional lest 

• 100% voltage 
variation, H.V. & 

Megger ‘eats 

Reliability 

• Lataal I.C technology 
employed 

• High Repeat 
Accuracy 

• Low power 
consumption. 


PLA ELECTRO APPLIANCES 
STARCH & ALLIED INDUSTRIES 


yW^/Electrical energy 
by using 

thycon electronic regulator 

Coolers & \ \ 

Single Phase VKflSll _ 

A.C. Motors I ■9W 

Dimmers HMHH 

8KVA 

Capacity _ 




Manufactured by: 

thycon india 

C-73, Mangal Marg Bapu 
Nagar,Jaipur 302004 (India) 


WE VE GOT 
GOOD CONNECTIONS 



I.C. SOCKETS 

Moulded from different grade moulding powders. 
(Thermo Setting) can be supplied as per customers 
requirements. High quality Brass sheet 
Gold plated contacts 
Also available in 14 and 16 dual • in line 

Gilard Electronics 

13-16/B, Industrial Estate. KOTA-324007 Phone: 5719. 4735 

Grams. CHMBLVALEY Telex: 050/205 J 
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TELECOMMUNICATION IN INDIA 
The Past and the Future 

J.A. Dave 

Secretary, Ministry of Communications 


The subsidiary but important supporting role of telecom¬ 
munication services in the building up of the infrastructure 
in the growth and development of a nation or any of its 
areas is not often fully appreciated. Notwithstanding the 
widespread and numerous complaints against the effi¬ 
ciency of these services wherever they have been provided 
— criticism which certainly is not wholly unjustified — 
demand for these services continues to grow at a very rapid 
rate. No one who has started using these services or con¬ 
tinues to do so for any length of time wants to give them up"' 
or have them discontinued, nor is the clamour for introduc¬ 
tion of the facility in areas which do not have it subsiding; in 
fact, that is also a continuously growing demand all over the 
country. 

All these are a measure of the importance and utility of 
this service as well as its essentiality. T his is also abundantly 
established by the phenomenal growth of these services in 
the country since Independence. Just prior to that, there 
were hardly 80.000 telephone connections, about 300 
telephone exchanges and 300 telegraph offices in this vast 
country. At the end of 1977, the country had 1.68 million 
telephone connections, 5948 telephone exchanges and 
15,555 telegraph offices. 

This growth has been possible because of the realisation 
of the important role of telecommunications in the national 
economy and progressively increased outlays provided for 
it in the successive five year Plans. The outlay for the first 
Plan (1951 to J956) was only Rs 470 million. The size of 
the approved fifth Plan was Rs 11,890 million. The tenta¬ 
tive financial outlay for the next Plan (1978 to 1983) has 
been placed at Rs 18,480 million. 

The changing technology and 
the development trends 

Over the years there have been continuous technological 
changes and advancement in both the major fields of tele¬ 
communications,viz, switching and transmission. Contin¬ 
uous efforts are being made to adapt our organisation to 
the new technology. The local telephone exchange systems 
have been progressively automatised and, at present, about 
99 per cent of the telephones in the country are automatic. 
Manual telephone exchanges are being progressively re¬ 
placed by automatic exchanges consistent with the availa¬ 
bility of switching equipment. 

With the economic and industrial development of the 
country, the demand for trunk telephone services has also 
been increasing rapidly. Till about the mid-fifties, ail trunk 


telephone services were on manual basis. Then semi¬ 
automatic trunk operations involving single-link operator 
trunk dialling were introduced. This was followed by the 
introduction of the subscriber trunk dialling system for 
which a national switching and transmission plan was 
drawn up. This S.T.D. on a point-to-point basis with an 
access code of ‘9’ was introduced in l;.te fifties and is now in 
operation on more than one hundred routes. The national 
S.T.D. with ‘O’ access code using trunk automatic ex¬ 
changes was introduced in the mid-sixties. 

There are now 15 trunk automatic exchanges in the 
country. The provision of subscriber trunk dialljng net¬ 
works has been made possible with the introduction of 
coaxial cable and microwave radio relay systems in the 
national trunk network. These systems enable provision of 
large blocks of high grade and highly reliable circuits bet¬ 
ween the various trunk centres. There are now over 13,600 
route kms of coaxial cable systems and 11,250 route kms 
of microwave systems operating in the country. 

The telex service was introduced in the country in 1963 
and became immediately popular. This service is of great 
importance to trade, commerce and industry as well as the 
administrations in the country who have greatly welcomed 
it. There are now 18,750 working lines in the country. 

Side by side with the development of terrestrial network, 
projects have been taken up for the introduction of satellite 
communication in the country. For meeting the communi¬ 
cation needs of the remote areas, quarter transponder is 
being rented from INTELSAT ^International Telecom¬ 
munication Satellite) IV to provide reliable telecommuni¬ 
cation facilities to our remote area locations by installation 
of two main earth stations—one each at Delhi and Madras 
— and 5 smaller stations at Port Blair, Nicobar Island, 
Kavaratti in Lakshadweep Island, Leh and a suitable sta¬ 
tion in North Eastern area. In the second phase, a domestic 
satellite (INSAT) providing for telecommunications, TV 
and meteorology has been planned with 35 earth stations. 

Overseas telecommunication 

services 

Along with the development of extensive, diversified and 
efficient telecommunication services within the country, 
considerable importance has been and will continue to be 
given to establishing, operating and maintaining the exter¬ 
nal telecommunication services of India. These are taken 
care of by the Overseas Communications Service of the 
Ministry of Communications. Since its inception on 
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THE TRACES THAT SPARKLE 
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January 1,1947, this organisation has modernised the ex¬ 
ternal telecommunication system by changing over from 
higher frequency radio to broadband satellite communica¬ 
tion providing an efficient, reliable and large-capacity tele¬ 
phone, telex and telegraph service with other countries. 
Plans have been drawn up for the introduction of the 
troposcatter communication, submarine telephone cables 
and other modern telecommunication systems currently 
being used by the advanced countries. At present, the 
O.C.S. handles about 99 per cent of the international tele¬ 
phone, 95 per cent of telex and 75 per cent of telegraph 
traffic via the INTELSAT satellite system. 

During the fifth Plan the Vikram Satellite Earth Station 
at Arvi and the Videsh Sanchar Bhavan, Bombay, were 
augmented to work with more countries and the Ahmed 
Satellite Earth Station at Dehra Dun was commissioned 
and connected with Videsh Sanchar Bhavan in New Delhi. 
International subscriber dialling has been introduced from 
Bombay and New Delhi to United Kingdom on a 24-hour 
basis. TTie international telex automatic exchange capacity 
at Bombay has been augmented by the installation of 
S.P.C. type telex exchange with 450 international lines 
capacity. 

The new strategy 

Although the development of telecommunications in the 
country over the last three decades has been very fast, it has 
been, by and large, city-oriented and the rural areas have 
been somewhat out of focus. With the new government 
assuming office last year and direction of its policies to¬ 
wards decentralisation of the processes of the government 
with the objective of securing rapid, integrated and inten¬ 
sive development of the rural areas, the expansion of tele¬ 
communication services in the rural areas and particularly 
the hilly, backward and remote areas has been given heavy 
weightage to provide adequate support to and facility for 
the reoriented public policies. The principal objectives of 
the new policy of telecommunications, therefore, are: 

(i) Rapid expansion of these services in the rural areas 
and new growth centres; 

(ii) provision of these services promptly and on demand 
in small towns, cities and satellite towns to metropoli¬ 
tan areas to help implementation of the policy to 
reduce the pressure on these areas, and 

(iii) to bring about a quick and effective improvement in 
these services in the metropolitan and other large 
cities. 

The rural bias 

Against the above background of catering to the needs of 
the rural backward, hilly and tribal areas where the needs 
can be met primarily by long-distance public call offices 
and telegraph offices, a target of opening 4000 public call 
offices and 4600 telegraph offices during the two years’ 
period 1977-79 was fixed soon after the new government 


came into office. 

Considerable advance has been made in 1977-78 itself in 
this direction. There are now in the country 15,555 tele¬ 
graph offices and 7136 long-distance public call offices. In 
these total figures, the addition during the year 1977-78 
itself is expected to be 1333 public call offices and 1358 
telegraph offices. 

The 1978-83 plan, Its content and outlay 

The fifth Plan for telecommunications has terminated on 
March 31, 1978. A new Plan for the period 1978-83 has 
commenced from April! ,'!978.|A draft telecommunication 
plan for this period with a tentative financial allocation of 
Rs 18,480 million is now awaiting consideration by the 
National Development Council. The strategy of the new 
Plan and its principal thrust have already been referred to 
earlier. The extension of the telecommunication facilities 
to the rural areas will be through the provision of 15,000 
new long-distance public call offices. The attempt will also 
be to provide telephone connections in rural areas, smaller 
towns and new growth centres practically on demand and 
to improve the trunk service from such places to a consid¬ 
erable extent including the extension of subscriber trunk 
dialling system to the secondary centres. In the metropoli¬ 
tan cities, the effort would be to meet the existing demands 
in full and provide additional exchange capacities and tele¬ 
phone connections to remove congestion and overloading 
in the existing networks,both local and trunks. 

An addition of 1.15 million direct exchange connections, 
with possibilities of further increase if justified, to the exist¬ 
ing network has been envisaged during the Plan period. 
Over 44.8 per cent of the total proposed Telecommunica¬ 
tions Plan outlay of Rs 18,480 million is proposed to be 
invested on the development of telecommunication net¬ 
work in the rural, tribal and semi-urban areas. A specific 
allocation of Rs 375 million is being made for the provision 
of these services in the tribal areas. 

The new Five Year Plan for O.C.S. provides an outlay of 
Rs 706.2 million with a proposal to introduce international 
subscriber dialling on telex from all over India. A tropos¬ 
catter communication link between India and the USSR 
and the Indian Overseas Commonwealth Cable project for 
establishing a wide-band submarine telephone cable link 
between Madras and Penang, are also provided in the next 
Plan. Another major item of investment will be India’s 
participation in the International Maritime Satellite Or¬ 
ganisation. 

Research and development 

An investment of Rs 200 million has also been proposed 
in the new Plan for research and development. These ac¬ 
tivities are being directed primarily towards the introduc¬ 
tion of new technologies in the telecommunications net¬ 
work and also for investigation and improvement of the 
performance of the existing systems. Steps are already 
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being taken for evolving a more efficient and reliable 
switching system for the country and development of tech¬ 
nology for the rural telecommunication facilities. The elec¬ 
tronic switching systems for local, trunks and telex and 
PCM with digital microwave systems for junction work¬ 
ing, are some of the new technologies that will be intro¬ 
duced in the telecommunications network during the new 
Plan. 

Roto of tho Indian Tele phono 
Industries 

The rapid progress in the development of telecommuni¬ 
cation services since Independence and the expansion now 
proposed during the next Five Year Plan period have, by 
and large, been possible as a result of the manufacture both 
of the switching and transmission equipment by the Indian 
Telephone Industries. Since the time it was set up in 1948. 
the expansion in its manufacturing capacities and produc¬ 
tion of different items of equipment have more or less kept 
pace with the requirements of the P&T services. 

There has been close cooperation between the Tele¬ 
communication Research Centre of the P&T and the 
Indian Telephone Industries as a result of which a number 
of items have been developed and productionised by the 
latter. Improved cross-bar telephone exchange, narrow- 
band microwave systems, coaxial line equipment, VFT 


equipment, etc are some of the major items of production 
resulting from the joint development effort of the Tele¬ 
communication Research Centre and the Indian Tele¬ 
phone Industries. They arc now engaged in developing 
broadband microwave systems, PCM systems, earth station 
equipment, etc which will be manufactured and utilised 
during the new Five Year Plan. 

The development of new technologies in the field of 
telecommunications in the advanced countries has been 
so rapid in the last few years, and continues to be so, that 
there is a feeling all the time amongst the developing coun¬ 
tries of being left behind. We in India are not an exception 
to this general proposition. In this field our technologists 
have attained high standards. This fact has gained recogni¬ 
tion in the international sphere also. They can evolve and 
adopt new systems. The expectations of the people regard¬ 
ing the reliability and efficiency of the telecommunication 
services arc going high and this requirement has necessarily 
to be catered for. But whatever systems we adopt for the 
future have to take into account not only this expectation 
but also, and more importantly, the main objective of pro¬ 
viding a utility service which will give satisfaction to the 
masses. The systems which we adopt for mass production in 
the country during the next ten years or so will, as such, 
have to meet this primary objective and not merely the 
consideration of being ultra-modern. □ 


Our Digital Monitoring 
envisages tho required accuracy 
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A Step Towards 

Classroom Automation H. L. Talwar and B. Sohleinig 


With the objective of providing practical training to dip¬ 
loma engineering students the development of a compact 
and foolproof electronic feedback classroom system was 
taken up as a project in our institute. It resulted in a system 
which can be used in almost all educational institutes. The 
components used are all indigenous. 

This classroom system is designed to accommodate 
fifteen students with independent terminals to answer multi 
- choice questions (up to four possible choices each) with 
individual right and wrong indications available on every 
desk. A centralised answer display (optional) unit for ans¬ 
wer indication is also incorporated for the teacher to dis¬ 
play the right answer to the whole class. 

The test procedure is introduced and set by the teacher 
incharge of the teacher’s panel. A question with up to four 
possible answers is either announced or projected. A pre¬ 
pared question - answer sheet can also be provided. The 
students are required to give their answer choice by pres¬ 
sing one of the four input pushbuttons (A, B, C D). 

Foul inputs and doubling are avoided by interlocking the 
circuitry. Each answer is displayed and automatically 
stored at the teacher’s board against individual seat num¬ 
bers respectively. 

After receiving answers from all the s':, lents at the ter¬ 
mination of the alloted time, the teacher presses feedback 
pushbutton, thereby actuating the right/ wrong logic and 
simultaneously feeding resultant information to the stu¬ 
dents. Thus a silent communication is established between 
the teacher and the taught. 

All stored answers on the teacher’s panel are cleared by 
pressing the reset pushbutton. Hence the unit is made 
ready for performance of the next question - answer set. 
the number of questions per set is not limited, but it 
depends upon the available test time. To avoid possible 
interruptions during tests due to power failure, a battery - 
buffered mains power supply is used. As such there is no 
danger of a severe shock in touching any part of the cir¬ 
cuitry and installation. The entire project is mains - isolated 
and shock - proof. The actual circuitry adopted needs no 
special temperature compensation and ventilation at all. 

Studanta’ panel 

The system is arranged to provide two students’ panels 
on each classroom table. Four answer signals are generated 
with simple normally - open type pushbuttons which are 
mounted adjoining to a light - emitting diode fixed on 
bakelite plate. In order to screen each seat from the neigh¬ 
bour g one, the bakeliteplate is fixed in a sheetmetal box 
which also covers the wiring and mechanical fixture of the 
components. 

JUNE 1978 



A view of the classroom automation system in use at the V M C A 
Institute of Engineering, Farldabad (Haryana). Inset: a close-up of 
a student's answer box. 

For a particular question the student will press one push¬ 
button out of the four marked A, B, C and D. The student 
who has sent the right answer will get confirmation through 
LED at his panel. 

For the sake of economy, the system is built in such a way 
that the student who has sent the wrong answer would not 
know the right answer unless it is announced by the teacher 
to the whole class. It is possible however, though costly, to 
inform the right answer individually to each student instead 
of one in each of the students' terminal boxes by providing 
four LEDs. 

Toacher’s panel 

The right - answer logic and display unit are arranged in a 
rack on printed circuit boards of the teacher’s table. The 
circuit boards are built up as universal input modules with 
storage and interlocking circuitry for four signals per stu¬ 
dent panel by means of reed - relays - diode logic. To 
indicate incoming signals, four light emitting diodes are 
mounted on the top of each printed circuit board. 

The PCBs are connected by edge connectors which are 
fixed in the rack - frame. The students’ panels are con¬ 
nected with similar edge connectors through multicore 
telephone cables. These edge connectors are fixed in spe¬ 
cially designed holders which prevent the PCBs from mov¬ 
ing in the rack - rail channel. 

A piano type pushbutton switch arrangement is used for 
right - answer signal input and feedback signal actuation. 
The top side of the rack is covered with a rubber mask 
showing all the essential operating elements and the spec¬ 
trum of fifteen times four LEDs consolidated answer dis- 
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play. A triangular - shaped roof cov ers this panel in order to 
screen the input operation of the teacher from the rest of 
the class under test. 

Right-answer display 

This unit is mounted on top of the teacher’s table, stand¬ 
ing about 60 cms high and inscribed with large A, B, C, I> 
letters. Four indicating lamps (24V, 2.4W) are installed 
symmetrically, one beneath each letter. This unit can be 
switched on/off by the toggle switch provided on the right 
bottom comer of the panel. The wiring is done with a cable 
• tree and coupled in the same manner as in the case of 
earlier described logic PCBs. 

The whole project provides various (raining activities 
like selecting and testing of components (such as reed - 
relays, LEDs, switching diodes, piano - switch combina¬ 
tion, edge connectors and multicore cable etc), estimating, 
procurement, fabrication and installation technique. It in¬ 
cludes the main task of carrying performance test on PCB 
and the completely - built system. 

The existing system does not only serve the class tests but 
is a source for future development activities towards a more 
sophisticated system. This system may be used to create a 
students' project in some technical institutes. 

For example, a question - time limiter may be designed 
to give the teacher an additional facility to pre - select an 




A block diagram of the classroom automation system de¬ 
veloped and Installed In the Y.M.C.A. Institute of Engineering, 
Farldabad (Haryana). 


appropriate time for every specific question. Another in¬ 
teresting possibility is to include a blinking signal indicator 
at all student panels. Blinking should commence shortly 
before the allotted question time is over and input should 
get blocked no sooner the time is terminated. □ 
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SEONICS ultra-mini Toggle Switches, though small in size, perform big 
jobs of the large-sized switches—efficiently, unerringly, over long 
periods 1 Due to their sub-miniature size, these switches are ideal for 
high density packaging. 
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Crompton Greaves 
HRC Fuse switches and Switch fuses. 

When safety is important 
ask for the name you know. 


Successfully tested by independent 
testing authorities fcr: 

(i) Make and Break Capacity Test 
(3 times the rated current at low 
power factor) 

(ii) Short Circuit Test at 46 kA. 
Spring-activated, Quick make and quick 
break mechanism—independent of the 
speed of the operator—reduces wear 
and tear of contacts. 

Interlocking arrangement ensures 
safety. 


• Double breaking per pole minimises 
danger to maintenance personnel by 
isolating fuses when switch is "off" 

• Robust, well-designed sheet steel 
enclosure has ample space for wiring 
and maintenance. 

Also available: 16A to 200A Rewireable 
Switchfuses, Moulded Case Circuit 
Breakers, Rewireable SPN & TP/TPN 
Distribution Fuse boards. Skeleton & 
Cubicle type Switchboards tailor-made to 
individual specifications, Porcelain fuses 
& metalclad cutouts. 
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Kanjur, Bhandup, Bombay 400078 

Northern Region: Vandhana Building. 11,Tolstoy Marg, New Delhi 110001. Eastern Regioi n : 

BO. Chowrmghee Road, Calcutta 700071. Western Region: 1, Dr. V. B. Gandhi Marg, Bombay 400023. 
Southern Region: Bombay Mutual Building, 4th Floor, 378, N.S.C. Bose Road, Madras 600001. 

Also branches at: Jaipur • Jullundur City • Lucknow • Gauhati • Patna • Ahmedabad • Indore • Nagpur • 
Bangalore • Secunderabad. 
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INTELLIGENT PERIPHERALS 

J.E.T. Sargunar 


This article is more concerned with small and medium com¬ 
puter syste'ms. The fundamental concepts utilised in this 
article, however, apply to any magnetic or input/output 
peripheral, although particular attention is paid to diskette 
drives which are random access peripherals. 

The present trend in the computer hardware manufac¬ 
turing industry is to set up various and sometimes unrelated 
standards and specifications for each peripheral, thereby 
promoting an independent technological race for each of 
these peripherals, without taking into account how these 
new products may be used in producing better computer 
systems. Very often these higher performance peripherals 
cannot be used for want of suitable controllers and software 
in existing computer systems. By the time these are availa¬ 
ble, the devices have been superseded by better peripher¬ 
als. The object of the exercise must be to develop a compu¬ 
ter hardware configuration so that new peripherals are 
readily acceptable by existing computer systems. 

Therefore it is not advisable to manufacture diskette 
drives with a minimum interface, as IBM have. The control¬ 
lers then have the problem of keeping up with the rapidly 
improving peripherals. The minimum interface philosophy 
may suit the IBM system architects, but does not solve the 
said problems. We need to partition the computer system in 
such a way as to enable the ready use of more modern 
peripherals without hardware and software modification. 
The best place for such a partition is at the processor 
memory bus itself. One way to look at the problem is to 
lump the controller and the peripheral so that the 
peripheral looks as if it is a core memory extension. As long 
as the additional memory can be handled by the processor 
there is no need for any hardware or software 
modifications. One simply plugs in another peripheral, and 
the processor treats it as additional memory. The article 
discusses some of the problems and aspects of this concept 
with particular reference to diskette drives. 

Diskette basset Intelligent peripheral 

To make a diskette drive appear as core extension, there 
is a fundamental problem about access time. Core 
memories have fixed access and read times that may be 
suitably clocked by the processor. The diskette drives have 
access times that depend on the latency of the disk as well as 
the number of tracks to be accessed. Therefore the proces¬ 
sor must'wait until access is completed, and even then bit/ 
byte/ word address is not possible, and only whole sectors 
may be transferred at a time. Data transfer to and from 
diskette is also serial. These problems are overcome by 
raising an interrupt to the processor from the diskette, until 
the following are completed: 


* Access to required track 

* Wait during the latency period, while the head waits for 
the addressed sector to come around 

* Tiansfer sector as required to buffer area 

* Check for error, and initiate retries to ensure data integ¬ 
rity 

* Release interrupt 

The processor then finds the addressed sector transfer¬ 
red to the specified sector address, from the buffer mem¬ 
ory. The data within the buffer memory may now be ad¬ 
dressed as though it were core-memory. The interface is as 
simple as .the memory interface. When a particular bit/ 
byte/ word is addressed, the particular sector is obtained 
from the peripheral and the data operated from buffer 
memory. 

Refer the system configuration 



Let us assume that the 250k words of data may be stored 
in a diskette drive, after the necessary data formating, in 
sectors. The memory bus after connecting the processor to 
core (or semiconductor memory), further connects to the 
intelligent peripherals. 

When a fetch instruction is to be executed, the processor 
sends an address via the memory address lines. If this 
address falls within the addresses controlled by a particular 
intelligent peripheral, it causes a processor interrupt and 
performs all the functions described earlier thus transferring 
the entire sector to the buffer memory, when the interrupt 
is released. The processor may then address any address 
within the transferred sector without further disk drive 
operation. The peripheral control may, if no other task is 
forthcoming, transfer adjacent sectors to buffer memory in 
case data from these sectors are required. Usually data is 
required from adjacent sectors. Some time may be saved in 
this way. 

On completion of data processing, if another sector is 
required, assuming the data in buffer memory is modified 
in some way, one may need to restore the modified sector 
back to the diskette. Read after write operations may be 
needed to preserve data integrity, a task suited tor micro - 
processor and similar devices. 
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It is reasonable to assume that several such peripherals 
will be used in a computer system,. Therefore the address 
range that each peripheral would Be concerned with would 
depend on the diskette that is loaded in the peripheral. 
Some information, therefore, needs to be stored in the 
diskette for such identification. It is fitting to use the dis¬ 
kette to store the microprogrammes for the intelligent 
peripherals control. Track - zero of each diskette may be 
used to store the above, and is not used for conventional 
data; 

In a user environment there may be several peripherals 
for diskettes, and each peripheral will respond within the 
range of the diskette that is loaded. If a diskette that is 
needed is not present, the processor will discover this after 
a delay (greater than the maximum diskette access time) 
and inform the operator to load the specified diskette. 
Naturally these diskettes may be loaded into any drive. The 
data formats on track - zero may be written by the diskette 
drive controller itself on new diskettes using a teletype, in a 
stand-alone mode. 

Microprocessor Intelligence 

This section relates to distributed intelligence concepts. 
Since varied and several tasks are required of the intelligent 
peripheral controller, a microprogrammed controller that 
obtains its microprogrammes from the diskettes itself 
and/or from ROMs is best suited. It is now feasible to 
obtain such microprogrammes and execute them as re¬ 
quired. The tasks that may be executed by microprocessor 
in this context are as follows: 

1. Enable stand-alone operation of peripherals with tele¬ 
type: useful in initialising virgin media and in small 
business applications. 

2. Assist with diagnosis 

3. Perform error detection and correction preserving data 
integrity 


Mr J.E.T. Sargunar, graduated in 
electronics from the Indian Insti¬ 
tute of Technology, Madras, in 
1969. He was employed as a de¬ 
velopment engineer at Data Re¬ 
cording Instruments Ltd (ICL 
group) at Staines, Middlesex (UK) 
and later as project engineer in 
charge of advanced development 
at Burroughs Corporation, Glen¬ 
rothes (UK). Then he became 
managing director of 1NSCO Elec¬ 
tronics, Glenrothes (UK) where he 
developed a range of test equip¬ 
ment and power supplies. 

Presently he is the managing director of SE AF Computer Products 
(Pvt) Ltd, Madras, and chief executive of the International Power 
Company, Madras. He has several international patents in computer 
science and peripheral techniques, magnetic recording and digital 
systems to his credit. 



4. Prevent over-write on protected sectors 

5. Enable use of better drives (more number of tracks etc) 
by simple firmware modifications to the microprog¬ 
ramme 

6. Obtain and execute microprogrammes from protected 
sectors in diskette 

7. Copy diskettes using two or more drives in stand-alone 
mode 

8. Monitor power-supply and DC supplies, and inform 
the processor if a fault is noticed 

9. Monitor soft and hard errors, and store them on the 
diskettes itself in the protected area. If more than a 
specified number of soft/hard errors are present, a 
media change request may be made to operator. The 
detailed error history may also be recorded so that the 
drives where errors occured are also known. 


Error dotoetlon A correction 

Following a read operation from diskette, the controller 
can perform parity, cyclic redundancy and other error de¬ 
tection checks on data in buffer memory. If an error is 
detected, a‘re-read and compare’ routine may be initiated 
until the error is eliminated, subject to a specified max¬ 
imum number of re-tries. 

Similarly, during a write operation to diskette, a read - 
after - write routine may be initiated to check correctness of 
data transfer. These error detection and correction opera¬ 
tions are transparent to the processor and autonomously 
executed by the controller, and will not slow down the data 
processing unless severe disk work is attempted. 


Stand-alone operation of diskette 

Refer the diagram below: 
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Now that we have a microprogramme controlled intellig¬ 
ence in the form of a microprocessor, supported by magne¬ 
tic data storage device, low-level programmes may be exe-, 
cuted. Stand-alone operation is suitable for srnall business 
applications where the data processing needs are fixed: for' 
example, payroll programmes. The speed of-printing is 
limited to teletype speeds. 

Although features such as error detection and correction 
are available, it is rather difficult to write programmes in 
low-level languages. However the programming is made 
easier as data processing is confined to the buffer area only, 
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the transfer to and from diskette being transparent to the 
programmer. 

The stored data may be printed out on teletype, and 
correction may be made. Data preparation and verification 
is possible using only an intelligent peripheral and a tele¬ 
type. Therefore if a computer system has four intelligent 
peripherals, one to three of these may be used for data 
preparation/ verification off-line, and the remaining for 
virtual memory. The system flexibility, from the user’s 
point of view is improved. 

Summary 

These intelligent peripherals lend so much flexibility to 
each hardware block, and increase their utilisation consid¬ 
erably. Systems can be envisaged where the processor per¬ 
forms only data processing, accepting data and generating 
output in diskettes. The output diskettes are loaded to an 
intelligent printer using an intelligent diskette drive so that 
printing is no longer done ‘on-line’ during data processing. 
Both the printer and the processor approach maximum 
utilisation, leading to better use of hardware, and increas¬ 
ing cost effectiveness. 

The concepts of distributed intelligence have been 
proved long ago, and we are only just beginning to under¬ 
stand them and finding ways to put them to use. CD 
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ON COPPER CLAD 
LAMINATES AND 
GLASS EPOXY 



A. K. D. INDUSTRIES 


189, Acharya Prafulla Ch. Road 
Calcutta-700 004 

IPHONE :B5 -812 5 •64-36601 



Ultra high purity 
materials 

for ELECTFOllC 

Industries 

For ensuring quality and performance 
in your electronic components look to 
Sarabhai M. Chemical^ EL grade chemicals. 


• ACETONE EL • ACETIC ACID GLACIAL EL 

• AMMONIUM CHLORIDE EL • AMMONIUM 
PENTABORATE EL • BARIUM NITRATE EL 

• BENZENE EL • BORIC ACID EL 

• GLYCERIN EL • HYDROCHLORIC ACID EL 

• HYDROFLUORIC ACID EL • METHANOL EL 

• NITRIC ACID EL • PHOSPHORIC ACID EL 

• iso-PROPANOL EL (iso-PROPYL ALCOHOL) 

• SULPHURIC ACID EL • TRICHLOROETHYLENE EL 


SARABHAI M CHEMICALS 

PIONEER IN ELECTRONIC GRADE CHEMICALS 
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STYLUS - PICK UP CARTRIDGES, TONE-ARMS 

& 

AUDIO ACCESSORIES. 

Manufactured and marketed 

CISONS ELECTRONICS, Pho “ i JJgg 

20 NvMiagapuim Street, 

Mount Rood, Madras-900002. 

Administrative Office: 

Unit 240, A to Z, Industrial Estate, Phone: 39520S 
Ferguson Road, Bombay-400013. Cable: AMBARLON. 

Telex : 011-3090 SB XZRJUI. 
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Make Yourself This 4-Transistor 
Intercom 


This intercommunication system is basically a 4-stage RC 
coupled amplifier, which provides excellent frequency re¬ 
sponse. The power output of the amplifier is quite high, 
being approximately 750 mW. RC coupled stages of the 
amplifier eliminate the use of any matching transformer. 
Sound quality is excellent and, therefore, the need for any 
tone control is unnecessary. 

Transistor selection is not very critical. Although easily- 
available transistors like 2SB77 and 2SB75 have been 
used, other transistors like OC72 (or AC 128) and OC71 
(or AC125) can be equally applicable for T1 and T2 or T3 
respectively. 

T4 is a power transistor. It should be mounted on a heat 
sink ora 10cm x 6.3cm aluminium plate of 2mm thickness. 



SELECTOR SWITCH t TALK i 

_SELECTOR SWITCH 2 j 


Power consumption of the circuit is quite appreciable, 
about 250 mA. Therefore, for continuous running, use of a 
battery eliminator is suggested. 

Two loudspeakers of 3.2 ohm or 5 ohm impedance may 
be used. The loudspeakers should be capable of withstand¬ 
ing the audio power output. 10cm loudspeakers are sug¬ 
gested, although 6.3cm loudspeakers may be tried — 
sacrificing some volume. Two selector switches and 
three-wire connection between the two units are provided. 
Either of the unit can, therefore, be used as the master unit 
or sub unit. 


All connecting wires in the circuit should be as short as 
possible. The entire circuit can be assembled in a plastic 
box with perforations for air circulation. Resistors R7 and 
RIO become hot during use and, therefore, these should be 
mounted in a separate board, near the ventilation holes. 


PARTS LIST 
Translator* (See text) 
rt, T2—2SB77 
T3—2SB75 
T4— AD149 

Capacitors (All electrolytic, 
25V) 

Cl, C7—100 juF 

C2, C4. C5, C8, C9—25 juF 

C3, C6—50 juF 

Raalttora (All Va W, unless 

mentioned otherwise) 

RI—2.2 kilohm 
R2—650 ohm 
R3—5.1 kilohm 
R4, R5—330 ohm 
R6—39 ohm 
R7—47 ohm, 1W 


R8—1.5 ohm, 2W 
R9—5 ohm, 10W 
RIO—220 ohm. 1W 
Rl 1—68 ohm 
R12—680 ohm 

R13—1 kilohm log. poten¬ 
tiometer 
R14—22 kilohm 
R15, R17—6.5 kilohm 
R16—22 kilohm 
Misc.—Two 2-way switches. 4 
to 6 metre 3-wire cable, two 
loudspeakers (see text), 12V ■ 
DC supply (battery 
eliminator), heat sink for power 
transistor T4, cabinets for the 
main unit and sub unit 


For operation, the three wires connecting the two units 
can be four to six metres long. If the wires are too short, or if 
the two speakers are brought too close, a howling sound 
would be produced through the speakers due to acoustic 
feedback through air. 

GAUTAM TALUKDAR 
Calcutta 


3-LED Logic Probe 

Here is a simple logic circuit which is much more economi¬ 
cal than a commercial unit. 

A high level logic at the probe tip causes the transistor to 
conduct, thus illuminating the LED marked ‘1’. A low- 
level logic produces a high at the output of the inverter ‘G’ 
causing the LED marked ‘O’ to be lit. 

If, however, the logic level at the probe tip is being 
pulsed, the monostable IC 74121 (TTL) will detect the 
pulses and stretch them to about 0.4s duration. The LED 
marked ‘ F will then flash briefly. For quick detection, while 
using the probe, LEDs of three different colours can be 
used. 

This simple logic probe uses a 5 V regulated power sup¬ 
ply. The power supply can also be drawn from the circuit 
under test. But power supply should not exceed 5V. The 
inverter ‘G’ can be any one section of TTL package such as 
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7400, 7402 or 7404, with its inputs paralleled. 

The total cost of the probe is around Rs 50. Prototype 
was assembled on a piece of dot matrix board with point by 
point wiring. 

M. KALEEMULLA 
Bangalore 

Siren 

Here is a simple circuit to give you a room-filling Police 


doorbell, in intruder alarm circuits and for other general 
audio purposes. 

The circuit produces a shrill siren when pushbutton 
switch S2 is depressed. SI is the main switch to switch the 
unit on/off. The loudspeaker should be as small as possible 
to get a shrill sound. 

Battery can comprise one to three standard 1.5V cells. 
As current consumption is very low, penlight cells can also 
be used. 



Wiring is not critical, and the entire unit can be con¬ 
structed on a small piece of PCB or groupboard. 

R.K. KAKKAD 
Rajkot 



INSTANT 

PRINTED 

CIRCUIT 

BOARDS 


We art regular manufacturers of Printed Circuit Boards. We 
offer Instant Printed Circuit Boards which can be used for 
eaaembllng any circuit. Design and development engineers, 
students, educational Institutions, R & D laboratories, hob¬ 
byists and amateurs will find these boards useful. Manufac¬ 
turers can also use these boards for prototypes and short 
production runs. Instant Printed Circuit Boards are suitable 
for direct mounting of transistors. Integrated circuits (ICs) and 
other components. 

Specify Order Code 

and Quantity. RATES: 1-24 Nos. Rs 10.00 each. 

MAIL YOUR ORDER TODAY. 25-49 Nos. Rs. 9.50 each. 

SUNDARAM S31 

ELECTRONICS SalesTax& 

L-6, Dr. Vlkram Sarabhal Instronlcs Estate, Postage 
Thlruvanmlyur, Madras 600041. Extra 


HIGH QUALITY 

TV COMPONENTS 

EHT Valve Bases for DY 802 
EHT Connectors with Lead 
Solldstate EHT Rectifier Bases 
9-blp and 8-pln Valve Bases 
Aluminium Caps for EHT Transformer 
Plastic Covers for DY 802 
Grid Caps, and 

Rectifier Fitting! for Solldstate 31cm IV 



tELE VISION SCRVICC CSNTRC (Regd.) 
Saraswatl Marg (Below Telegraph Office), 
Karol Bagh, New Delhi-110005. 
Phones: 587552/580076 
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LCD DISPLAYS 

Central Electronics Limited (CEL) a 
government of India enterprise, has re¬ 
cently introduced the liquid crystal dis¬ 
plays, “CELCD", the latest kind of 
displays in the market. CELCDs de¬ 
veloped by CEL, through its own R&D 
efforts, utilise glass - to - glass hermetic 
seals and consist of most stable liquid 
crystal materials to give a typical 
operating life span of 50 thousand 
hours. 



The salient features of liquid crystal 
displays are low power drain, quick re¬ 
sponse, wide viewing angle and excel¬ 
lent contrast, which make them ideally 
suited for battery - operated systems. 
Amongst the varieties of CELCDs 
being fabricated by CEL are: 

(i) 3 Vi digits/SVa digits, with colon 
(:), and‘AM/PM” indications; 
character height 4 mm to 13 mm 
for watches and clocks. 

(ii) 3Vi digits/4 digits with decimals 
(.), plus (+) and minus ( -) indi¬ 
cations; character height 13 mm 
for multimer and panel meter etc. 

(iii) 8 digits with decimals (.) and indi¬ 
cations for memory (M) and over¬ 
loading (E); character height 4 
mm to 6 mm for pocket cal¬ 
culators. 

CELCD 8-digit calculator displays 
have multiplexing schemes. 

Contact: Officer - in - charge. Market¬ 
ing Group (Displays), Central Elec¬ 
tronics Ltd, 4 Industrial Area, 
Sahibabad 201005 (U.P) 


MICROCOMPUTER TRAINER 

Model MCT-1 is essentially a microp¬ 
rocessor - based microcomputer. It 
uses an 8-bit microprocessor (INTEL: 
8080A). 

This trainer provides the required 
support to learn software, debugging, 
computing concepts, peripheral inter¬ 
facing through sequence of events as¬ 
sociated in program execution: thereby 
providing a hands - on experience 
necessary for understanding the opera¬ 
tion of microprocessors. This experi¬ 
ence is important for reinforcing basic 
concepts of hardware and software 
trade off. 

The trainer is supported by good 
documentation with illustrative user - 
oriented software library. It is useful in 
educational institutions, research 
laboratories, and industries which are 
engaged in designing of microprocessor 
- based systems. 

Contact: Allied Computers, B-58 
Ashok Nagar, 48th Street, 9th Avenue, 
Madras 600083. 


MAGNETIC HEADS 

Associated Engineering Works claims 
to have developed and produced 
magnetic heads with completely indi¬ 
genous equipment and own knowhow. 



Its Record/Play and Erase heads for 
Japanese type cassette tape recorders 
are said to have good sensitivity and 
frequency response. A 3-terminal low - 
impedance head, suitable for European 
type recorders, has also been de¬ 
veloped. 

Its low-impedance playback head for 
super 8mm sound projector has a pro¬ 
jected core with only 0.5 mm track 
width and therefore gives a good high 
frequency response. 

The company has also developed 
timing and reset pick-ups for electronic 
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printer calculators. It can undertake 
development of special type of magne¬ 
tic heads, pick-ups and sensing devices 
as well. 

Contact: Associated Engineering 
Works, Jail Road, Surendranagar 
363001 (Gujarat). 

PANEL METERS 

BEEMET CF group panel meters are 
available in moving coil and moving 
iron types, and are suitable for elec¬ 
tronic test equipments, communication 
apparatus, control panels, machine 
tools, switchboards, process controls 
and other purposes. The instrument 
conforms with requirements of Class 
1.5 ISS: 1248/68 accuracy stipulations. 
It is available in fou^ sizes: 65x65 mm, 
80 x 80 mm, 106 x 84 mm and 120 x 
102 mm. The meters are housed in a 
dust - proof bakelite case with clear 



acrylic front and are available in the 
range of 25 juA to 5000 amps DC with 
suitable shunts and 10 mV to 600 V. 

, External shunts are also available. 
Contact: Bharat Electronics & Electri¬ 
cals, 140 Nagindas Master Road, 407 
Commerce House, Fort, Bombay 
400023. 

ELECTRONIC TIMER 

Venus electronic timer for the industry 
and for photographers' darkroom is 
provided with three step switches for 
time selection. Any required time can 
be preset on this panel. It has been 
tested and certified by a recognised 
testing laboratory for its quality and 
accuracy. It is a completely solidstatc 
device. 

The timer works on AC mains and is 
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protected against short circuit. Price Rs 
525. 

Contact: Market Research and Project' 
Consultancy Services, 23/4 Benson 
Cross Road, Bangalore 560046. 

VOLTAGE STABILISERS 

Micro Motors Mfg Co offers a wide 
range of automatic voltage stabilisers 
for protecting TV sets, air coolers, air- 
conditioners, refrigerators etc against 
voltage fluctuations. Single - boost, 
double - boost, triple - boost and buck, 
boost models are available with or 
without voltmeters. Automatic voltage 
stabilisers for 3-phase supply 
arc also available. 

Contact: Micro Motors Mfg Co, 620 
Budhwar Peth,Pune 411002. 

CLIP ON TERMINALS 

Hemvin clip-on terminals, type A, have 
melamine formaldehide moulded 
body. They feature high breaking 



strength and extremely low water ab¬ 
sorbing capacity and hence arc suitable 
for tropical environments. Current car¬ 
rying parts are made up of high quality- 
brass and phosphorous bronze. Surface 
of all parts are protected by bright nic¬ 
kel plating. Range includes 2, 5 and 10 
sq mm. 


Mounting and shorting accessories 
are also available. 

Contact: Hemvin Industries, 457 
G1DC, P.O. Box 747, Vadodara 
390010. 

DIGITAL CABLE TESTER 

Digitronics digital cable tester is most 
suitable for testing cable ends of which 
one side is terminated on a cable con¬ 
nector. The connector is to be plugged 
in on a socket (specified by user) of the 
cable tester. The instrument probe 
when touched on the other end of the 
cable instantly indicates the pin 
number and confirms the connections. 

It is also suitable for prewired sub - 
assemblies. The voltage level for test¬ 
ing is so adjusted that the circuit ig¬ 
nores diodes, transistors, resistors 



above 100 ohm connected between two 
cable ends. 


If a cable under test is connected to 
another cable through resistance less 
than 100 ohms, the other cable pin will 
also be indicated in sequence. The 
number of digits and sockets are to be 
specified by the users. 

Contact: Digitronics, 125/5 Prabhat 
Nagar, Opp. Film Institute, Pune 
411004. 

POWER INVERTERS 

Vensons ‘Carry-Power* general - pur¬ 
pose inverters are designed to provide 
square wave 50Hz output of 200-240 
volts for up to 500 VA from 6,12 and 
24V batteries. Rugged in construction, 
these inverters ate designed for field 
use. 

The inverters are housed in sturdy 
ELECTRONICS FOR YOU 



gheet metal cabinets. The design emp¬ 
loys a power frequency transformer, 
the secondary of which in series with an 
inductance will deliver the rated output 
to the connected load. The primary of 
the transformer is driven by a set of 
parallel bridge - connected silicon 
power transistors. A separate driver 
unit will drive these power transistors, 
ensuring reliable operation. 

Thei. frequency stability is better 
than ± 2Hz at nominal input voltage. 
Reverse polarity indication of the input 
power, ‘Inverter On’ indicating lamp, 
input and output fuses are provided on 
all inverters. Input and output meters 
can be provided if required. 

Contact: Venson Electric Company, 
112 V Block, Raj aj inagar. Bangalore 
560010. 

PUNCHED TAPE READERS 

EECO’s new 2001-2 step/mate tape 
reader is now available for immediate, 
delivery from stock. The reader was 
designed for microprocessor software 
development, PROM programming, 
phototypesetting and machine control 
applications. 

The reader’s specifications include 



punched tape reading at ISO cps, com¬ 
plete tape drive electronics and output/ 
handshake signals that are TTL com¬ 
patible. 

The extra wide-opening read head is 
designed io reduce read errors due to 
out - of - tolerance and skewed tapes. It 
is constructed of high wear resistant 
materials and will not build up error 
causing static electricity. The bidirec¬ 
tional read head is self-cleaning and 
features a broad shouldered sprocket 
for gentle tape handling. 

Contact: Echbee Corporation, 38 
Cawasji Patel Street, Bombay 400001. 



POWER AMPLIFIER 

The all solidstate Model 1040L power 
amplifier operates over a frequency 
range of 10 kHz to 500 kHz providing 
over 400 watts of output power. This 
hybrid coupled unit is designed for op¬ 
eration where high reliability is a prime 
requirement. 

The nominal fiat gain of 55dB will 
permit this amplifier to be driven to full 
output from any signal generator, func¬ 
tion generator or oscillator capable of 
up to 1.5 volts P-P output into 5C ohms. 
The unit can operate at reduced power 
over a frequency range of 7 kHz to 1 
MHz. 

Any load impedance can be con¬ 
nected to the output without damage, 
including an open or short circuit con¬ 
dition. It can absorb up to 70 watts of 
reflected power, before the automatic- 
instantaneous cutout protection cir¬ 
cuitry will shut down the unit. 

A built-in true average power meter 
measures both the power leaving the 
1040L and the power absorbed by the 
load. A meter accuracy of better than 
3% is provided by a unique computer 
circuit in the output. 

Contact: Trans Marketing Pvt Ltd, 
Sterling Centre, 1612 Dr Annie Besant 
Road, Bombay 400018 

VIDEO GAMES MACHINE 

A coin-operated, electronic video 
machine has been developed to give a 
choice of three games and has optional 
settings for one to four players. 

Worldwide, the most popular games 


are polo, tennis and soccer which usu¬ 
ally arc played on individual machines. 
The Australian company, l.ectrogame 
Pty Ltd. has produced a machine which 
combines all three games. The game of 



choice is selected by push button; one- 
coin buying a game for one or two 
players and two coins a doubles game 
for four players. 

The machines have solidstate elec¬ 
tronic circuits and monitors which are 
virtually trouble-free. The logic board 
is fully soldered and most components 
are plug-in type to minimise service 
time. The cabinets are designed for 
easy service and all parts are freely ac¬ 
cessible. The cabinet top is waterproof 
and shatterproof. The machine fea¬ 
tures a sealed counter to check the 
number of coins deposited. 

Contact: Lectrogame Pty Ltd, 432 
West Botany Street, Rockdale, New 
South Wales, Australia 2216. 
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Production of TV Sets 

(by Units Approved by the Department of Electronics) 


5 No. Name A Address of the Unit 

Approved 

ANMIi/l/ _ 


Production (in numbers) 


uriri uui ■ 

capacity 

1973 

1975 

1976 

1977 


SMALL/SCALE SECTOR 






I 

Vidcon, 20/8 Old Market. West Patel Nagar, 







New Delhi 110008 

2,500 

— 

Nil 

18 

no 


D.'l, Ciamlln. 2 14 F.ast Patel Nagar. New Demi 'i iuuu8. 

2,500 

101 

174 

67 

86 

.1 

Udham Singh Radio Engineers, B-77 CC. Colony, 







Opp Rana Pralap Bagh, Delhi 110007. 

1,800 

— 

59 

20 

N.R. 

4. 

Eskuy Hlccttnnics (P) Ltd, C-223 Mayapuri Industrial Area, 







Phase 11 New Delhi 110064 

7,500 

4,040 

5.001 

10,053 

9,364 

5 

Televos (India) Pvi Ltd, 3/4 Asaf All Road. New Delhi 110002 

. 2,500 

300 

658 

623 

1,207 

6, 

Udyog’Bharti (P) Ltd , 57-M Connaught Circus. New Delhi 







110001 

2,500 

125 

322 

368 

561 

7 

Electronic Consoiiiuin <P) Lid, New Delhi. 

— 

— 

Nil 

— 

N.R. 

H. 

Rtuliovision Industiies. 48M Last Patel Nagar, 







New Delhi 110008 

2,500 

— 

182 

174 

179 

9. 

Weston hleclromks Limited. 43A Okhla Industrial Estate, 







New Delhi 110020. 

10,000 

5,831 

12,727 

24,934 

43,851 

10. 

Silvano Electronics. 7/16 Kirti Nagar Industrial Area, 







New Delhi 110015 

2,500 

— 

399 

197 

468 

11 

Jupiter Radios. C-46 Okhla Industrial Estate, Phase II, 



• 




New Delhi 110020. 

7,500 


1,478 

5,388 

12,635 

12. 

Bharat Television I td, "Rock Lands", 1-10-63/64 Begumpet, 







Hyderabad 500016. 

10,000 

1,841 

3,157 

5,004 

6,680 

13. 

American Electronics, Plot No, 91, GIDC Industrial Estate, 







Makarpura, Baroda 390009. 

2,500 

— 

70 

58 

50 

14. 

Mac Electronics, 18 Steel Mould Industrial Estate, Nagarvel 







Hanuman Road, Ahmedabad 380023. 

5,000 

1,034 

Nil 

1,860 

724 

IS 

Television & Components (P) Ltd, Plot No. 57, GIDC 







Industrial Township, Naroda, Ahmedabad. 

10,000 

3,544 

6,175 

8,668 

14,154 

16 

Hayat & Company 

— 

— 

Nil 

— 

N.R. 

17 

Gujarat Industrial & Investment Corporation Ltd, Natraj 







Chambers, Ashram Road, Ahmedabad. 

5,000 


Nil 

Nil 

Nil 

18, 

Orient Electronics. Exchange Place, Maulana Azad Road, 







Srinagar 

2,500 


Nil 

N.R. 

479 

19 

Acharya Electronics, Ghat Road, Nagpur 440002. 

2,500 

175 

253 

141 

805 

20. 

Polestar Electronics Pvt Ltd, Govt. Industrial Area, Kandivili (W) 







Bombay 400067. 

10,000 

10,089 

6,131 

4.995 

5,485 







(Not lor 

21 

International Electronics, 61-63 Sutar Chawl, 





full year) 


Bombay 400003. 

2,500 


301 

N.R. 

128 

"1 S 

Industrial Electronics, 9 Varsha, 69-B Napean Sea Raod, Bombay 400006. — 


Nil 

— 

Nil 

23. 

Sudarshan Electronics Corp., 26 Jolly Maker Chamber I, 







Nariman Point, Bombay 400021. 

5,000 


852 

1,377 

1,921 

24. 

Bombay Television (P) Ltd, Bombay. 

—. 

384 

15 

— 

N.R. 

25 

Amber Television pvt. Ltd.. B20/21 Nandjyot Industrial Estate, 







Andhcri-Kurla Road. Bombay 400072. 

2,500 


2,040 

2,615 

3,955 

26 

Kartari Electronics, 40/41 Vellard View, Tardeo Main Road, 







Bombay 400034 

2,500 


N.R. 

293 

176 







(10 months) 


Vidharba Television. Ghat Road, Nagpur. 

2,500 


Nil 

Nil 

Nil 

28 

Mandelia Electronics (P) Ltd, Century Bhavan, Dr Annie 







Besant Road, Worli, Bombay 400025. 

2,500 


N.R. 

— 

N.R. 

29. 

Velwyn Television Industries, 173 Lloyds Road. Madras 

2,500 


364 

277 

136 

30 

Hi-beam Electronics, 10 Second Crescent Park Road, 





(10 months) 


Gandhi Nagar, Madras. 

2,500 


N.R. 

N.R. 
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5. No. .'‘. iime <V Address of the Unit 


31. B.L.RS, C-6 Industrial Estate, Madurai 625007 

32. Krish Electronics (P) Ltd, 24 Sundsreshwarar Street. Mylapur, 
Madras. 

33. Belltek Electronics (P) Ltd, A-80 Naraina Industrial Area, 
Phase I, New Delhi 110028. 

34. Dilwali Traders, 11-B Regal Buildings. Parliament Street. 

New Delhi 110001. 

35. Modern Electronics, G.T. Road, Vanaspati Building, Kunilli, 
So.iepat, Haryana. 

36. Crystal Electronics, D-l Industrial Estate, Partapur. Meerut 

37. Video Electronics (P) Ltd, Plot No 8/2. Site No. 4, 

Industrial Area, Sahtbahad. Ghaztabad 

38 U.P. Paravatia Vikas Nigam Ltd. Civil Secti Bldg. Namit.il 

39 Videosonic Electronics. 1514 Behind Bhagirath Place. 

Chandni Chowk. Delhi 110006 

40. Sona Electronics, 9 Navyug Market. Ghaziabad. 

41 Ultravision (P) Ltd. lll/98A-(7) Ashok Nagar, Kanpur 

42 Television & Electronics Associates (P) Ltd, J'12, 16-A 
Rankatora Road, Varanasi 

43 Jyoti Electronics, 47 Graham's Land, Calcutta 700040 

44. Radeon Electronics(P) Ltd. 3-Benoy Balal Dinesh Bagh (East). 
Calcutta, 

45 Binav Electricals & Appliances Pvt Ltd, 34/1P Ballvgungc 
Circular Road. P B. No 10226, Calcutta 

46 Sonodyne television Pvt Ltd. 7 Sourin Roy Street, 

Calcutta 700034. 

47. Basilk Instruments (P) Ltd, 34 Ganesh Chandra Avenue. 
Calcutta. 

48 Tclerama (India) Ltd, 11 Socitcrkin Street, Calcutta 700073 

49 Satellite Electronics Industries (P) Ltd. 6949 Sudht Sakha 
Bhawan, Delhi 110007. 

50 Television Combine, Bottling Co Compound, Jhotwaru. 

Jaipur 302012. 

51 Nabco Electronics (P) Ltd, Cinema Road, Opp Raikhs Cinema. 
Ludhiana 

52. Grewal Radio Co. (P) Ltd, C-39 Focal Point, 11 Phase, 
Dhandari Kalan, Ludhiana 

53 Indian Television Industries, 187 Shakti Nagar, Jullundui 

54 Punjstar Standard Electronics Ltd, 303 Sector 1 O B, Chandigath 
55. Jayorcce Electronics, B-117 Industrial Estate. Peensa. 

Bangalore. 

56 Orissa Small Industrial Corporation Ltd. Banabali Stadium. 
Cuttack, Orissa. 

57 Himachal Pradesh Mineral & Industrial Development 
Corporation, Television Factory, Chambaghat Industrial 
Estate, Solan. 

58 Bihar State Industrial Development Corporation Ltd, I Bandar 
Bagicha. Patna. 

59 Televista Electronics Pvt Ltd, 239 Okhla Industrial Estate. 
New Delhi 110020. 

60. Amar Electronics Pvt Ltd, C-l Community Centre, Opp M3 
Gate, New Delhi 110016. 

61. Goa Electronics Ltd, Economic Development Corporation of 
Goa, Daman & Diu Ltd, Shri Saraswati Mandir Bldg. II Floor. 
18th June Road, P.B. No. 316. Panaji. Goa. 


LARQE SCALE SECTOR 

62. I.K. Electronics, Kamala Tower, Kanpur. 

63. Telerad (P) Ltd, Saki Vihar Road, Chandivli, Bombay 400072 

64. John Prasad, Madras. 


Approved 


Produciiontin numbers) 


annual — 
capacity 

1973 

1975 

1976 

1977 

2,500 

313 

265 

N.R 

N ft. 

2,500 

— 

NR 

N.R 

N.R. 

5,000 

732 

2,506 

4.815 

8,726 

2,500 

- 

Nil 

— 

N.R. 

2,500 

_ 

564 

1,573 

1,986 

2,500 

— 

18 

88 

295 

5,000 

396 

1,499 

2,710 

6,233 

5,000 

— 

40 

37 

N R 

2,50(1 


Nil 

NR 

N.R 

2,500 

— 

412 

978 

1,236 

2,500 

990 

392 

248 

N R 

2,500 


Nil 

N R. 

N R 

2.500 

— 

79 

398 

N R. 

2,500 

- 

75 

N R 

N R 

2,500 

— 

14 

N.R. 

7 

2,500 

— 

Nil 

448 

2.058 

2,500 . 

__ 

10 

N.R. 

N.R 

7,500 

— 

2,553 

3,782 

6.548 

2,500 

_ 

93 

N.R. 

Stopped 

production 

2,500 

132 

183 

N.R. 

N.R 

2,500 

268 

20.3 

304 

N R 

2,500 


111 

163 

N R 

2,500 

— 

Nil 

Nil 

Nil 

7,500 

802 

2,001 

2,300 

o,498 

2,500 

— 

117 

85 

N R 

10,001. 

— 

1,737 

844 

4.103 

5,000 

— 

189 

917 

2.005 

5,000 

— 

Nil 

Nil 

Nil 

15,000 

15.483 

7,984 

14,237 

29.137 

2.500 

— 

N R 

850 

N.R 

5.000 

— 

N.R 

Not in 
production 

N R 

20,000 

7,914 

5,911 

6,748 

N.R 

20.000 

10,557 

8.278 

7,676 

17,484 

— 


Nil 

— 

N R 
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i. A to 

Name & Address of the Unit 

Approved 


Production (in numbers) 



annual 

capacity 







1973 

1975 

1976 

1977 

65 

Electronics Corporation of India Limited, Industrial 

Development Area, Chcrlapalli, Hyderabad 500762 

20,000 

9,036 

17,700 

17,719 

16,513 

66, 

Radio & Electricals Mfg Co Ltd, P.B No, 2606, Mysore Road. 
Bangalore 560026 

5,000 

308 

210 

N.R. 

100 

67 

Rajasthan State Industrial Development Corporation Ltd, 

100 Jauaharl.il Nehru Marg, Jaipur. 

5,000 


Nil 

106 

Nil 

■68 

Kerala State Industrial Development Corporation Ltd, 

Keltron House, Vellayatnbalant. Trivandrum 695001. 

_ 

. 

2,971 

3,340 

2,954 

M 

Haryana State Industrial Development Corporation Ltd, 

SCO 4-5, Sector 17-A, P B No 22, Chandigarh 160017. 

5.000 


650 

897 

N.R, 

H) 

Dvnavtsion Limited. I Padntanahha Nagar, Guindy Road, 







Madras 600020. 

10,000 

— 

85 

4,308 

10,462 

71 

U P Electronics Corporation Ltd, 4 Prag Narain Road, 

1 ucknow 226001 

5,000 

— 

200 

963 

2,825 

NR- 

-Production figures not received by the Department of Electronics 







For Better & Wider Publicity 

Advertise in EFY 

EFV goes to the right people 
all over India. 


MULTICHANNEL 
COMMUNICATIONS 
TAPE RECORDERS 

SHR SERIES 

The Multichannel Communications Tape Recorders developed 
by the BRG Hungary ensures the continuous and reliable re¬ 
cording of informations, reports and Instructions In the follow¬ 
ing fields of application: 


civil and military aviation 
municipal emergency 
centres as police, 
firebrlgade and first aid 
headquarters 

railway, ports and harbour 
traffic control centres 
radio and TV broadcasting 
stations 

■ communications' head¬ 
quarters of Armed Forces 
congresses and Courts of 
Justice 


VIOEGTON- INDUSTRIAL FOREIGN TRADING CORPORATION 

1376 BudspMl P 0 B 557 1066 Budapest VI Szofia u 6 Phone 226-621. 226-666, 226-464 Telex 22-4763 Tape Recorder Department 


HIGH RELIABILITY 
PRECISION TAPE GUIDING 
LOW TAPE SPEED 
OVERALL CONTROL AND 
MONITORING SYSTEM 
TIME INJECTION 
REPRODUCING 
Bulk eraser, remote control 
unit 
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SPECIAL SECTION FOR SMALL-SIZE ADVERTISEMENTS. 
DETAILS ON REQUEST. 






WIRE WOUND 
RESISTANCES 

Of OUTSTANDING quality 


Precision-built all-through. Backed 
by rich esperience — Use ol hign 
standard material & quality control 
at every stage ensures Better 
Performance. "Stead" wire wound 
resistances are available in fully 
tropicalized coalings : SILICONE, 
CEMENT A VITREOUS ENAMELLED. 




PHONE: 228767 


Ml \l) 

I I I ( I R()M( 
INDl'.MRII S 

I? 0 A JAWAHAH alAGAR DILHI 7 


ALWAYS 

A 

DEPENDABLE 

SOURCE 

OF 

ELECTRONICS 

COMPONENTS 

CONTACT US FON: 

• PVC Wires S Cables 

• Co-axial Cables 

• Resistors & Capacitors 

• Potentiometers 

• Toggle Switches 

• 1C Sockets, Test chips 

• Fuses & Fuse Holders 

• Terminals, Sockets, Plugs 

• Reed Relays 

• Electromechanical Relays 

• Transformer Bobbins 

• Clamps, Tag Boards etc. 




HINDUSTAN 

ELEKTROTEKNIKS 

1696 Bhagirath Palace 
Delhi 110006 

Tele: 261663 Gm: Hindotek 



SPIN 
RIVETING 


MACHINES 

uttr 

nil 



Sole Selling Agent 

M/S. BMG ENTERPRISES 

A-12S. GHATKOPAR INDUSTRIAL ESTATE. 

L. B. SHASTRI MARG. GHATKOPAR (W), 
BOMBAY-400 086 
Manufactured by 

AMBARNATH TOOL COMPANY 

CHAWLA 
Presents 
quality products 


ROWLAND 


Winding Machines and 
Transformer Components 

Sanw 0 


Chawla Trading Co 

(electronic components 
marketing hotise) 

1651 Radio Market, Bhagirath 
Palace, Delhi 110006 
Ph: 276561 Gm: ROWLAND 
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TRANSFORMERS 

Audio, Output, Power & Control 

CHANDRESH ENGINEERS 

2nd Floor, Universal Foundry Copd. 
Mogra, Andheri (East), Bombay 400069. 


RAJ SONS 

ELECTRO-MAGNETIC 

RELAYS 



Our 30 amps Power Relay Is suitable 
for 5 lakh operations on full Resistive 
Load or 22 amps full Inductive Load. 
Most suitable and reliable for Automa¬ 
tic Voltage Stabllzer of S KVA capacity. 
Relays of 3,5,10,17 and 60 amps on-off 
small contractor are also available. 
Price: 1 C/O Rs 36/- each 

2 C/O Rs 39/-each 

3 C/O Rs 42/-each 

The prices are net, but exclusive of 
Sales Tax. 


We thank our technocrat patrons 

for tht recognition of our ‘TME’ brand wound components. 
Known for quality at low cost 



8*mg us*d in tr«nsl»tor radios, tap* racordars, TV sals, calculators and o<hsr consumer alsctronlca and 

professional equipments 

TEEN MURTI Office 12, YusafSaral. New Delhi 110018 Pnone B620P3 

-• AMIPC Research i Dtnlopmint 12, Vusaf Saral. New Oelhi 110016 

CLbv I nUNIww Factory B-203, Okfila Industrial Area, Phase-1, New Delhi 110020 


GRIFFIN 

Automatic 

Emergency 

Tubelight 

capacity from 20 
watts to 250 watts 

For dealership contact: 
Griffin Process. 
XXXIX 176(5). Cochin 18. 





For your requirements of:— 

(1) Printed Circuit Boards (Bakellte & 
Glass Epoxy — Single & double 
sided) 

(2) Self-adhesive Stickers on PVC, 
paper, foil etc 

(3) Metal Labels 

At most competitive rates 
Contact (office address): 

R.S. ELECTRONICS 

9/6686, Street No. 8. 

Dev Nagar, New Delhi 110005. 
(Phone: 569354) 


Contact: 

RAJSON INDUSTRIES 

S-18/1 Ajay Enclave, 

New Delhi 110016 



IAD» PANEL, DECORATION AUTO S 
INDUSTRIAL LAMPS 
MARKETED BY 

(SMEBTA TRADING 
CORPORATION 

HANUMAN BLOC .CHUNAM LANE. 
LAMINCTON RD^BOMB A V-4MNT 

PHONE: II 33 M 


RECTIFIERS 


Silicon diodes —1 Amp to 450 Amp 
S.C.R.'s —1 Amp to 400 Amp 
Zener's 
HVR's 

Selenium Rectifiers 

SELEMIT 

Photo Voltlac Cell 

and all other semiconductor compo¬ 
nents 


Phone Noi-2793E2. 

☆ 



$ 


NSS1542 
2-PIN NSP1532 
3-PIN NSP151 


# 


Sd» OiitrilmtffiSy 4 -pin nspi52 


TANTIA ELECTRONIC CO 


PANKAJ 

ELECTRONICS 

9776 Opp. Delhi Serai Roullla Stn. 
New Rohtak Road 
New Delhi 110005 

Authorised Stockists for: 

1. Khandelwal Herrmann Electronics 
Ltd 

2. Ruttonsha-lnternatlonal Rectifier 
Pvt Ltd 


ttetite 

EMERGENCY 
TUBELIGHT 

BRIGHTENS. 
VOOR BUSINESS 

’"-CtMTIUl EKCTMCM 
'TISTIIN UIOMTHV 

agencies 
.esow- agencies 

4RN-A, S-WNOAS Rd.MADRAS-17 
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RESISTORS 



OUR RA^MB OF FROOUCTt 

• CARBON FILM RESISTORS 

• VITREOUS WIRE WOUND 
. NON INDUCTIVE 

• MICH VOLTACE AND 

• SPECIAL FURFOUSE 
RESISTORS. 


<§> 


MANUFACTURED RVi 
THAKOR INDUSTRIES CO. 
A-IJl, GMATKOPAR 
INDUSTRIAL ESTATE, 
EOMBAY.OMM INDIA. 


fiHiB 


PHILIPS 
SPARE PARTS 





Sold at moat 
competitive prices'. 

Authorised Philips Dsalsr: 

RAJPAL ELECTRONICS 

. 406. Lajpat Rai Market. 

' Delhi-110006. 
r Phone 276673 


PHILIPS 


•HUPS MtHA LBRITED 




CAPACITORS 

Capacitor* moulded • Aluminium 
Tubas 001 to 1 MPO 160 V. DC. to 
2000 .V. DC. 

1 Mid to B Mid 2S0 V. AC. to BOO V. AC. 

For Radio, T. V. Car Radio, Fans 
AC. Motors auto horns etc. etc. 

MANUFACTURED BY: 

INDIA RADIO A CONDENSOR 
MFQ CO. Preat Nagar, 
Jullunder-144004 
DISTRIBUTORS 
FIXWELl, ENQG. CO. > 

12, Belt Lane, Fort, 

BOMBAY-23 TEL: 31S430 
8INQH TRADING CO. 

0, Blacken s Toad, 

MADRAS 800-022 
M/8 ANEJA RADIOS 
395/E. Lamington Road, 

BOMBAY 400-004 
and Bhagirath Palace 
OELHI-110-006 
M/8 GENERAL RADIO CO 
8, Madan Street, 

CALCUTTA 700-013 


ru 


Service 


SUDAR9HAK 
T.V. ANTENNA 
B OOSTER 

With Power Supply^ 

For Best. 

Picture-duality 
Price Rs 370 • 

Taxes, Pkg. 

Fwdq.extra amooucror||AP watt 
Principal Distributors: 

Prseious Electronics Corporation 
3, ChUflsni Lana. B, Athipartan Street 

Oil Laminaton Road {want Road. 
BOMBAY*## 807 MADRAS 600 002 
Phone ; 367460 Phone : 642718 


a 


Am 


The most 
popular name 
In coil 


winding 

machines 


HAND OPERATED 
AUTOMATIC 
SEMI AUTOMATIC 
HEAVY DUTY 
WAVE WINDING 
ARMATURE WINDING 



Century Machines are at work 
throughout the country.. .working 
reliably, smoothly, profitably. 


&_eCTF?orsjc:s 

2F.NAA/ BUILDING 2nd FLOOR 
p B No 9ees. LAMINQTON ROAO 
BOMBAY - 4 DO 004 
ORAM ' COIL WINDER*' 

PHONE 3BB240 


PCBsPCBsPCBs 

made to your specifications. 
We offer 

you quality at the right price. 
Our customers agree. 

Why not give us a try? 

TRILABS 

Mayyanad P.O. 

Quilon, Kerala 
PIN 691303 


l.°d IHDDTECH 
PANEL METERS 



iGram INOEVICES.Ph. 563164 

INDOUCH OEVtCES 


RIBHi NAGAR.JAI TALKIES RD. 
SHAKUR8AST I,DELHI-110034 
BOMBAY - Ph. 370S47 
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PROTECTIVE SYSTEM FOR PRINTED CIRCUIT BOARDS 

• CONFOCOTE — Insulating & Protective coating 

• CONFOCOTE-SL — Solderable, Insulating & Protective coating 

• PCB-CLEANER — Efficient Cleaning solution for P.C. boards 


c °"” a: ELECTRON AIDS 

43. 6th Mn, V Block, Jayanagar, Bangalore 560041. 


Stockists: 

Processors & Moulders 

Bhageshwar Bhuwan. 

Lt Dilip Gupte Road. 

Mahlm, Bombay 400016 


Shilpa Electronics 

'1-2-166C, S Devi Road. 
Secunderabad 500003. 

*14, J.C. Road, Bangalore 560002. 


LATEST ADDITION 
TO OUR WIDE RANGE OF PHOTEX 
ELECTRONIC EXPERIMENTAL KITS 

STEREO AMPLIFIER KIT 
10 * 10 watts. 

complete kit with beautiful slim metal 
cabinet (without Loudspeakers) 

Rs. 450/- each 

Spare P C. Board for 10-10W Rs 20/- each 
Ask tor our latest price list 
PACKING, POSTACE, TAXES EXTRA 
ALL ORDERS MUST ACCOMPANY 25% 
ADVANCE 

Contact: 

Sangeeta Electronics 

11/C, Ahmed Mansion, I floor, 

366 Lamlngton Road. 

Bombay 400007 

Phone: 696643 Res: 




NOW OUT 
An Indian Edition 
for the first time on 

INTEGRATED CIRCUITS 

[Linear, Digital & Systems applications 
Consisting of over 1 00 illustrations. 
Priced Rs. 32/-. 

Packing & forwarding charges 
Rs 4/- extra 

Order > ->ur copy by V P.P. to: 


ELECTPON PUBLICATIONS 

Puribhai Smruti, 3rd Floor, 

47, Mint Road, Bombay - 400001. 
Tel: 263113- 263779, 


STAR 

I. Uu t romcs 


PRESENTS 

• VOLTAGE STABLIZER • EMERGENCY- 
TUBE LIGHT • MANUAL VOLTAGE RE¬ 
GULATOR • BATTERY CHARGERS 

• BATTERY ELIMINATER • FILAMENT 
TRANSFORMER • HIGH VOLTAGE 

TRANSFORMER • INSTRUMENT TRANS¬ 
FORMERS • GENERAL ORbER SUPPLIERS! 

STAR ELECTRONICS 
WZ-134 Sri Nagar Colony, 

DELHI 110034 



Rs. 500/- only from vast range 
of Electronic Components, 


Instruments. Equipments 

WRITE FOR LA TEST PRICE LIST 

DOMINION 

15. NEW QUEEN S ROAD. OPERA HOUSE 
BOM BAY-400 004 

HONES. 350747.382968* CABLE r OOMIRA" 


Advertisers' Index 


AKD Industries 

77 

Advance Electronics 

24 

Allied Electronics Mfg Co 

7.1 

Anand Electronics 

48 

Blue Star 

56 

Business Machines 

II cover 

Caleom Electronics 

58 

Cells India 

66 

Central Electronics 

1 cover 

Chawla Sales Corpn 

14 

Chitra Agencies 

72 

Cisons Electronics 

78 

Continental Device India 

3. 5, 7 

Crompton Greaves 

74 

DCM Data Products 

40 

ECIL 

30 

ETTDC 

4l>, 47 

Elorg. USSR 

IV cover 

Ciilard Electronics 

' 8.66 

Glolite Electricals 

42 

The Gramophone Co 
of India Ltd 

34 

Hind Rectifiers 

4 

Inde Associates 

0 

Indian 

28 

J.B. Bottling Co 

6 

J.J. Udyog 

18 

Kadevi Engg. Co. 

12 

Kaycee Sons 

III covet 

Microcomp 

62 

Micronics 

42 

Microtek Instruments 

12 

Morris Electronics 

38 

O/E/N India 

52 

P.D. Vora 

38 

Philips India 

60 

Precision Instruments & 
Electronics 

70 

Punjab Semiconductor Devices 

30. 31 

Sarabhai M. Chemicals 

77 

Semiconductors Ltd 

17 

Starch & Allied 

66 

Sujata Sales & Exports 

10 

Sundarm Electronics 

80 

Television Service Centre 

80 

Televista 

44 

Thycon India 

66 

Tumus Electric Corpn 

12 

Unifbrn India 

8 

Universal Radio Co 

18 

Videoton, Hungary 

86 

Weston Electroniks 

50 

Yamuna Digital Electronics 

68 

Zenith* Electro Systems 

26 
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AVAILABLE ON DGS & D AND CSPO RAJASTHAN 
RATE CONTRACT RATE CONTRACT 

HIGH PERFORMANCE LOW COST 













New high rate performance 
Third Generation Computer System 

from the U.S.S.R. 



Printed and Published by Ramesh Chopra on behalf of Electronics For You. 303 Dohtt Chambers, 46 Nehru Place, New Delhi 




































































Special Supplement: Electronic Components 



INDIA'S MOST POPULAR ELECTRONICS MAGAZINE MARCH 19791#$ 3.00 










Unique self-adhesive electrical tape 
ensures all 3 
in just one operation 



1 

2 


Insulation 

With material of ideal electrical properties 

Holding Strength 

With special thermosetting adhesive for 
absolute safety and reliability 


3 Protection 

Against specific abrasion/corrosion/moisture conditions 


IMPORTANT FACT' Only a modern 
self-adhesive electrical tape holds itself 
down firmly, without additional 
material; and it protects and insulates 
without impregnation For all these 
benefits. PERMACEl Electrical Tapes 
are unequalled. 


Only 3-in-one 



FERmaCEL Electrical Tapes 

combine insulation materials and adhesives 
in vast variety...for perfect choice 


How PERMACEL Electrical 
Tapes enable exact matching 
of tape to specific need • 

BACKINGS 

From India's fust scientific 
black cotton' tape, to 
tapes backed with Paper, 
Rayon, Nylon. Acetate 
Rayon. Glass Cloth And 
Polyester—perhaps the 
world's most important 
discovery in insulation 
materials 
ADHESIVES 
Special instant-stick 
adhesives with 
thermosetting properties 


for tighter holding at 
higher temperatures 

Time saving Space 
saving Cost-saving 
benefits as never before 
PERMACEL Electrical 
Tapes offer virtually 
unlimited possibilities 



PERmacEL 


FREE Guide Booklet 
“What every electrical 
engineer should know 
about the latest 
advances in insulation 
techniques". 

For your free copy, 
mail this coupon to. 

Pormauei Pioducts Division 
Johnson £» Johnson Limited 
30 Foriett Street 
Bombay 400 Otfi 
(Licenced Useit ol Tiademaiks) 


I-| 

I m nr! fm* i|n* THEF Guide Book on 

I dd .incfri ifKul.iiuMi 1 techniques add 

| P» imdt» f f-fpctf.cjl Tap©:, 

I 

I T 

) l •» Nam# 7 Address „ - -- _ 

I 


Instant insulation, affective protection 


O Copyright JOHNSON ft JOHNSON 197S 
PERMACEL end PERMACEL DESIGN arc trademarks of 
Johnson 6 Johnson. USA. 


0*M,fl4*o,R 















Four unmatched reasons 

that make us the total 

semiconductor 

company 


Silicon Trensiatora with v CEO from 
20 Volta to 120 Volts Diodts. Zanar 
Diodaa and Audio Fraquancy transiatora. 
Special Low Noiaa transiatora for HF 
and IF application. 

Microwave transistors and 

some of the fastest switching transistors. 

Devices assembled with temperature and 
humidity control in a 0.3 micron dust-free 
atmosphere. Using metal evaporators, 
microwelders and sophisticated 
photolithographic equipment, specially 
designed and made by COIL. 

200 quality control checks bring down 
the devices to 'Zero Defect' — on 
electronic process controllers and 
computerised test equipment. With life, 
temperature and pressure range tests, 
for high reliability. 

Furthermore, on-time delivery and 
competitive prices add up to making CDIL 
the total semiconductor company. 



f quality 

flange 

f delivery 

f price 


For our condanead catalogue, wnte or cali 

Continental Device India Limited 

C-f 20. Naraina Industrial Estate 
New Delht-110028 
Phone - 302681 <4 line*) 

Telex - 031-2770 Owns: "FREET" NEW DELHI 


UUCA.CDII.-t 



ITP is your Assurance of the Best 
Components from Quality Manufacturers 


■■ • ' ’CfV {.*«■ 

* 

:: ■ £ ’ •', ■ K'v 

>v 


SILICON RECTIFIERS ^ 

SILICON ZENER DIODES 

SILICON DIODES & POWER TRANSISTORS 

SILICON CONTROLLED RECTIFIERS 

pC ELECTRONICS CORPORATION 
bs OF INDIA LIMITED 


SWITCHES Vjf 
RELAYS ’ 

POTENTIOMETERS 




PLUG SOCKETS 

THUMBWHEEL 

SWITCHES 

FUSE HOLDERS 

TERMINALS 

P. C. CARD EDGE 

CONNECTORS 

P. C. CARD FILES 

ACCESSORIES & 

LABRACK 

INSTRUMENT 



TRANSFORMERS 

AND 

SUB/ASSEMBLIES 


PROFESSIONAL 
[ ! FERRITES 

ELECTRONIC 

ceramics 

ALUMINA 

PRODUCTS 


CENTRAL ELECTRONICS LTD 
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TOGGLE 

SWITCHES 


00 


PRIDE 

SYSTEMS 


METALLISED CAPACITORS 
(Polyey.-:i Polycarbonate 
& Polyslyrenrt 
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SOPHER 8> CO 


C.T.R. MANUFACTURING INDUSTRIES LTD. 


AMPHENOL 

CONNECTORS 

E.I.D. 

PARRY (INDIA) LTD 

















For keyboard application specify 


ID 

IEI 


n 

I M 

"TINY" 


Actual Size If 

ark 6 Reed Switch | 


An off-centre Gap 
Magnetic Reed Switch 

A "tiny" Form A dry read switch designed specifically for the keyboard industry 
and adaptable to other low level switching applications. A maximum glass length of .560" 
and an off-centre gap that provides the best differential in the industry make the MARK-0 
ideal for low profile keyboards and sequential switching keys. 


CONTACT ARRANGEMENT 
O.C. CONTACT RATING 
SWITCHING VOLTAGE 
0. C. CURRENT RATING 
INITIAL CONTACT 
RESISTANCE 


SPST - Form A 
3 watts maximum 
28 V. 0. C. maximum 
100 ms msximum 
.180 ohms msximum at 
20 AT ovsrdrivs, * 
12 V. 0. C.. 100 ms 


BREAKDOWN V0LTA6E 
INSULATION RESISTANCE 
GLASS LENGTH 
OVERALL LEN6TH 
GLASS OIAMETER 
MAGNETIC CHARACTERISTICS 
TEST COIL 


280 V.O.C. minimum 

10IS slims internsl typical 

.860” msximum 

2.128” nominsl 

.108” msximum 

17.6 - 82.8 AT « 7.8 AT 

1—4188 


-.106“ MAX 12 667 nun) 


s! 

rr 

.560“ MAX 

— 

*» 


04.224 mm) 

a 



2.128“ NO M. 


(S3.S7S mm) 


Msnutsctursri 

swum BLECTROrUCS PVT UV. 

C-120, Narains Industrial Exists New DslM-11M28 
Plums : 382681 (4 Hast) Tales : 031-2770 
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The Standard of Value in 
Data Storage, Retrieval and 
Communications 


^PRODUCT RANGE 

\\ Audio-Tapes 
li V u d ^ a vtdeo Cassettes 

11 Computer Tapes 

15 Flexible Disc 
U.D^sc Caries 

1 q nata Modujg ,-. 

MANUFACTURERS : 

MEMOREX CORPORATION 

☆ SANTA-CLARA CALIFORNIA U.S.A. 

☆ BRUSSELS. BELGIUM 

DISTRIBUTORS FOR INDIA 

UNIFERN INDIA 

(EQUIPMENT DIVISION OF UNIVERSAL RADIO CO.) 

1800, Chandni Chowk, DELHI-1100Q6 Phone : 275883 Grams: UNRACO 

BRANCHES 

MADRAS : 14, Ritchie Street, Mount Road, MAORAS-2 
CALCUTTA : 3/C Madan Street. CALCUTTA-13 
BOMBAY : 116, Prasad Chambers, Behind Roxy Cinema Mama Permanand Marg, BO MB AY-4 


JB B"" l^/I^Pry Largest Independent manufacturer 
IVI EZLIVI il CA of Computer Media Products 


ELECTRONICS FOR YOU 




The new Schieuniger-Jet compact soldering machines are designed for faraer 
soldering widths and their small solder pumps help you to save 9 solder. 9 


model 


soldering width 


solder pump content 


6TF/160 160 mm (300 mm*) 13 kgs 

6TF/330 330 mm (660 mm*) 29 kgs 

soldering in two runs: up to 660 mm with restrictions possible only. 
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only one person necessary to operate machine 
designed for job enrichment 
non-wearing, electro-dynamic solder pump 
short heating-up time 
space saving table models 

electronically programmed soldering with or without oil 
small batches or quantity production—no problem 
built-in exhaust fan 
hollow-wave 

complete with foam fluxer, drier, pre-heater 





For more information please write to 

INDE ASSOCIATES 


P.O. Box 133 
Ludhiana 141008 
Telex: 0386-340 
Telephone: 23860 
Gram: SELINDE 


P.O. Box No. 541 
15/1 Clarkes Road 
Bangalore 560005 
Telephone: 579289 
Gram: SELINDE 



For technicians, engineers and servicemen 
who don't compromise on quality: 


Quality chemical aids from PHILIPS- 

a solution 

to every cleaning problem. 


SWITCH 
CLEANING OIL 
846/SCO Rs. lOt 

* Cleans and 
lubricates electrical 
and electronic 
switches. 

• Lowers contact 
resistance. Removes 
noise. 

• Protects contact 
plating. 

* Does not 
evaporate or 
harden even after 
prolonged use. 


SILICONE 
LUBRICATING OIL 
848/S LO Rs. 15t 

* Lubricates metal 
and plastic bearing 
surfaces. 

* Absolutely non¬ 
reactive. Does not 
harm plastic 
materials. 

* Water and 
moisture repellent. 

* Long lasting. Does 
not evaporate. 



DEGREASING ft 
CLEANSING FLUID 
847/DCF Rs. 5t 

* Super cleaner 
for electrical and 
electronic switches. 
* Cleans dirt, 
grease, oil and 
corrosion deposits. 
* Protects contact 
plating. Does not 
tarnish. 
\ * Absolutely non- 
) reactive. Can be 

j applied safely to 

■;4 plastics. 
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RECORD 
CLEANER 
850/RC Rs. 7| 

* Cleans gramo¬ 
phone records' 
surface of dirt. 

Prevents dust from 
getting attracted. 

* Prevents crackle 
and noise due to 
static charges. 
* imparts shine 
and sparkle. 


TAPE RECORDER 
HEAD CLEANER 
891/THC Rs. 7f 

* Cleans dust, dirt 
and oxide formation 
on the head. 

* Improves repro¬ 
duction quality. 

* Does not affect 
recording and 
playback head. 


MULTIPURPOSE 

CLEANER 

849/MPC Rs. 6t 

• Superior cleaner 
for domestic and 
industrial articles 

and appliances. 

* Removes dirt, 
stains, spots. 

* Protects surface 
finish and paint. 

* Gives sparkle and 
shine to surface. 


t Maximum recommended price including excise duty. 
State sales tax end other local taxes extra. 


PHILIPS 
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HMV/CAS- 


TWo of the best 


Your arm and our arm 


The development of 
the human aTm is a 
remarkable example of 
nature's design The 
HMV pick-up arm is a 
remarkable example 
of audio engineering 
that is best in its class 
Let's tell you why 
The lightweight tone- 
arm. Rests on thrust 
hall bearings with 
girnbal pivot mounting 
for smooth lateral ami 
vertical movements 
The counterweight. 
Ensures dynamic 
balance. The arm 
tracks at minimum 
stylus pressure, 
graduated betwpen 
0-8 gras. Eliminates 
the need for a separate 
stylus pressure gauge. 
The Hydraulic cueing 
device Ensures that 
the arm floats to any 


' ' 
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part of the record 
(cutting out the 
chances of unsteady 
manual operation) 
Guarantees gentle 
handling of your 
records and stvlus 
The rotatable 
headshell. For easy 
replacenent of the 
stylus and access to the 
pick-up cartridge 
Also delicate stvlus 
'overhang' adiustmcnt 
facilitates precision 
alignment for various 
pick-up cartridges 
In short, a precision 
built tone-arm offering 
more functions based 
on sound engineering 
principles Another 
step towards flawless 
stereo sound 
reproduction- 
available from HMV 
STEREO SYSTEMS 
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We know 

how to make sound 
sound best 


STEREO ISIS 




-A 

HMV 


For a free booklet on Stereo terminology 'Audio Talk', 
write to us enclosing a self-addressed envelope 
(20 cm x 15 cm) affixing a 50 paise stamp. 

C.E.P. (Commercial Division) 

THE GRAMOPHONE COMPANY OF INDIA LTD. 

33 Jessorc Road. Calcutta 700 028 


HMV STEREO SITSTOIS 
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SATISFIED CUSTOMERS ALL OVER INDIA. 

CONT. VARIABLE AUTOTRANSFORMERS 

OUR OTHER PRODUCTS ! • VOLTAGE STABILIZERS# HIGH VOLTAGE TESTERS 

• SERVO MOTORS • ALTERNATORS • SPECIAL TYPE OF TRANSFORMERS 

• SERVO OPERATED AUTOMATIC VOLTAGE STABILIZERS# BATTERY CHARGER 

PARADISE INDUSTRIES 

18A, Mayapuri New Delhi 110064 Phones 691411, 591423. 

J.B. TIMERS, GENERAL PURPOSE & POWER RELAYS 
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25 Amps 


10 Amps. 

jTbT BOTTLING CO. Pvt Ltd. (ELECTRONICS DIVISION) 

19 A. Mayapuri lad. Area. Prase I New Oelhi 110094. Phone 191423. 591411. 

SOLE SELLING AGENTS M/s. MITTAL ENTERPRISES. 1724. Bhagirath palace Chaadni Chowk Oelhi-6. Phone : 279522. 
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VITROC ELEKTRONIKS LIMITED 

Needs 


r •SENIOR ENGINEER 
•PRODUCTION MANAGER 
•MAINTENANCE ENGINEER 
•PRODUCTION & QUALITY TEST ENGINEER 
•SALES ENGINEER/MANAGER 



VITROC ELEKTRONIKS LIMITED (a professionally managed large-scale unit in collaboration with 
world renowned Danish company) is setting up its manufacturing unit at SOLAN, HIMACHAL PRADESH, 
to fabricate metal film resistors with diversification plans in electronic active/passive 
components/integrated circuits. 

SENIOR ENGINEER—Ref: VEL-E1 

Incharge of thin/thick film laboratory/department. He must have a minimum practical experience of 5 
years in maintaining/servicing and operating high vacuum diffusion, evaporation or sputtering systems 
used in semi-conductor industry. Applicants must have diplomas/degrees in engineering. 


PRODUCTION MANAGER—Ref: VEL-E2 

In charge of the production line. He must have minimum practical experience of 5 years WORKING ON 
THE BENCH in production of similar products/semi-conductor devices. Applicants must have 
diplomas/degrees in engineering. 

MAINTENANCE ENGINEER—Ref: VEL -E3 

Incharge of maintaining and servicing production equipment/machinery. He must have minimum 
practical experience of 10 years in maintenance/servicing of similar type of equipment. Applicants must 
have diplomas/degrees in mechanical engineering. 

PRODUCTION & QUALITY TEST ENGINEER—Ref: VEL-E4 

incharge of quality control/assurance and testing ot the products. He must have minimum practical 
experience of 5 years in production testing of similar products/semi-conductor devices. Applicants must 
have diplomas in electronic engineering preferably with courses in quality control/assurance proce¬ 
dures used by Government production facility/electronic industry. 

SALES ENGINEER/MANAGER—Ref: VEL-E5 

A professional SALES ENGINEER/MANAGER is needed to head up the Sales Department selling Metal 
Film Resistors and other electronic passive and active components/integrated circuits. 

Applicants MUST HAVE selling experience to Government Research/Development laboratories, Gov¬ 
ernment production facilities, and to telecommunication, T.V., instrumentation, or commercial indus¬ 
tries. Applicants must be familiar with the procurement, sub-contract regulation of the 
Government/Electronics Industry. CANDIDATE that has experience in setting up REPRESENTATIVE 
AND SALES PROMOTION PROGRAMMES F.OR SIMILAR PRODUCTS will be desirable. Applicants must 
have electrical engineering degrees/diplomas, preferably with marketing degrees/diplomas with at 
least 5 years minimum experience. 


• SUCCESSFUL CANDIDATES UP TO VEL-E3 POSITIONS WILL BE GIVEN THOROUGH TRAINING 
IN EUROPE ON VITROC PRODUCTION TECHNIQUES!EQUIPMENT. 

• ATTRACTIVE SALARY TERMSIBENEFITS OFFERED. 

• APPLICATIONS WILL BE TREATED STRICTLY CONFIDENTIAL. 



Apply immediately furnishing comprehensive detailed bio-data and quoting the relevant reference 
No. to: 

VITROC ELEKTRONIKS LIMITED 

B-45/47 Connaught Place (3rd Floor), New Delhi 110001. 
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BUDGET: A 
BLOW TO THE 
ELECTRONICS 
INDUSTRY 

The central budget for 1979-80 
presented to Parliament on February 
28,1979, by the deputy prime minister 
and finance minister, Mr Charan Singh, 
is disappointing in so far as the 
electronics industry—particularly the 
consumer electronics sector—is 
concerned. 

The excise duty on TV sets, radio 
receivers and radiograms has been 
enhanced, irrespective of the price or 
the size of the set. 

The excise duty has been increased 
from five per cent to IS per cent in 
respect of the following: 

(a) single channel TV set of screen size 
36 cms and of value not exceeding 
Rs 1400 per set, 

(b) multi-channel TV set of screen size 
36 cms and of value not exceeding Rs 
1SS0 per set, 

(c) single channel TV set of screen size 
exceeding 36 cms and of value not 
exceeding Rs 1600, and 

(d) multi-channel TV set of screen size 
exceeding 36 cms and of a value not 
exceeding Rs 1750 per set. 

In the case of TV sets not covered by 
the above four categories, the excise 
duty has been raised from 20 per cent 
to 30 per cent. For combinations of TV 
sets and radios, the excise duty has 
been rasied from 25 per cent to 30 per 
cent. 

For high-cost radios manufactured in 
die organised sector, the excise duty 
has been increased from 30 per cent to 
35 percent. This applies particularly to 


sets of three bands and of a value 
exceeding Rs 250 per set, and to sets of 
four bands. For sets of five bands and 
above, the excise duty has been raised 
from 35 per cent to 40 per cent. 

However, the radio sets of one or two 
bands will continue to be subjected to 
an excise duty of 15 per cent, without 
any increase. Similarly, the excise duty 
of 25 per cent on radio sets of three 
bands and of a value not exceeding 
Rs250 per set will remain unchanged. 

Special consideration has been 
shown to small-scale units 
manufacturing radio sets; in their case, 
the excise duty has been lowered by 15 
per cent ad valorem. Also, radios 
including transistor sets of value not 
exceeding Rs 165 per set will continue 
to be exempted if the sets are 
manufactured in a small industrial unit 
fulfilling certain specific conditions. 

The total incidence of these 
enhanced levies in a full year will be 
about Rs 48.6 million. 

In the case of tape recorders of a 
value not exceeding Rs 500 each, the 
excise duty will remain unchanged at 
25 per cent. However, for tape 
recorders of a value exceeding Rs 500 
each, the excise duty will move up from 
30 per cent to 40 per cent. In a full year, 
the yield of excise duty will be two 
million rupees. 

Gramophones, record players, 
record playing decks, or 
record-changer decks, have been 
subjected to enhanced excise duty, 
fetching a total revenue in a full year at 
seven million rupees. 

Even computers have not "been 
spared; in their case, the excise duty has 
been increased from 15 per cent to 25 
per cent. The finance minister has 
treated computers also as a luxury. Or 
is it that he wants the dock to be put 
back in this country so as to undo 
whatever has already been achieved in _ 


the field of science and technology. 

Recently, Prime Minister Morarji 
Desai stated that his government is not 
anti-science. Since he heads the 
Department of Atomic Energy, the 
Department of Space Research and the 
Department of Electronics, one felt 
that he really meant what he said. The 
latest budget has, however, indicated 
that Mr Morarji Desai has now a 
finance minister who has nothing but 
contempt for science and technology in 
general and for electronics in 
particular. In his zeal to help the 
peasant, he has gone out of his way to 
hurt the consumer electronics industry 
particularly. 

This has made Prof. Nag’s job very 
difficult. It had been an uphill task for 
Prof. Menon to educate the 
bureaucrats in the Ministry of Finance 
when Mrs Gandhi had under her 
charge the Department of Electronics 
(DOE) and the Electronics 
Commission (EC). Now, under 
Mr Morarji Desai* s charge of the DOE 
and the EC, the task of communicating 
with the Ministry of Finance will be 
well nigh impossible. 

The electronics industry in the 
country is stunned by the new imposts. 
Its spokesmen are searching for words 
to express their resentment. For once, 
the DOE, the EC and the electronics 
industry are agreed that the budget has 
dealt a severe blow to this sophisticated 
industry. They will have to sit togethei 
and evolve a strategy for educating 
Mr Charan Singh and his advisers. The 
prime minister will also have to extend 
a helping hand. This industry, which 
has been nurtured carefully during the 
.past decade, should not be allowed to 
languish simply because the Ministry of 
Finance is now headed by a man who 
has the good of only fanners at 
heart—as if those who are not farmers 
are not the citizens of this country. 


MARCH 1970 
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Ultra high purity 
materials 
for ELECTRDfllC 
Industries 


For ensuring quality and performance 
in your electronic components look to 
Sarabhai M. Chemical^ EL grade chemicals. 


• ACETONE EL • ACETIC ACID GLACIAL EL 

• AMMONIUM CHLORIDE EL • AMMONIUM 
PENTABORATE EL • BARIUM NITRATE EL 

• BENZENE EL • BORIC ACID EL 

• GLYCERIN EL • HYDROCHLORIC ACID EL 

• HYDROFLUORIC ACID EL • METHANOL EL 

• NITRIC ACID EL • PHOSPHORIC ACID EL 

• iso-PROPANOL EL (iso-PROPYL ALCOHOL) 

• SULPHURIC ACID EL • TRICHLOROETHYLENE EL 


SARABHAI M. CHEMICALS 

PIONEER IN ELECTRONIC GRADE CHEMICALS 





offers to Transformer, 
Switchgear, Electronics 
and Instrumentation 
Industry. 

• Strip Wound Cores: All types of Strip 
Wound Coras viz. Toroidal or Rm§ Cores, 

and Rectangular Cores as well as ”C' & 'E' Cores 
in matched pairs are available for applications 
in instrument transformers, variacs or auto 
transformers, magnetic amplifiers, saturable 
and low loss reactors, potential & current 
transformers, and in control circuits of switch 
gear and the electronic industry. 

• Transformer Laminations: For die smallest 
of transformer core to the very large ones 
upto 80 MVA ratings. They can be mitred, 
holed, V-notched and tip cut as per the 
customer's requirements. 


Manufactured by: 

TUMUS ELECTRIC CORPN. LTD., 

P. B. 42, Rani Baug, Rewa-486 001 <M.P.) 
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WHAT’S HEW 


In India ... 


Computers from the Common 
Market Are Coming 
Representatives of nearly 25 Common 
Market electronics companies 
specialising in computer hardware will 
arrive in this country on March 17, 
1979. They will visit Bombay, 
Bangalore, Hyderabad, Madras, 
Calcutta and New Delhi. 

There are immense possibilities of 
exporting computer software from this 
country. At present, the annual export 
of software is hardly worth Rs 20 
million. Korea and Taiwan have 
already taken rapid strides in this 
direction. Their annual export of 
software is rated to be around Rs 1200 
million each. 

The representatives of the 
electronics companies from the 
Common Market countries will seek 
Indian partners for the export of 
software, besides entering into 
arrangements for the manufacture of 
products with a value added to the tune 
of 30 per cent or more for the export 
market. Some of them will also 
examine the possibility of exporting 
hardware to Asian markets—hardware 
manufactured in collaboration with 
Indian companies. 

DOE Regional Offices 
Undergoing Expansion 
While addressing a convention on die 
Development of the Electronics 
Industry in the Eastern Region, Prof. 
B. Nag, secretary, Department of 
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Electronics (DOE), disclosed recently 
at Calcutta that the regional offices of 
this department at Calcutta, Bombay 
and Madras are being expanded to 
provide better services to electronics 
units. The expansion of the offices at 
Bangalore, Hyderabad and Kanpur 
will be taken up later. 

According to Prof. Nag, a national 
institute will also be set up in the near 
future to undertake research work and 
to supply technology to the electronics 
industry. This institute will work on the 
lines of the Bhabha Atomic Research 
Centre and the Indian Space Research 
Institute. 

To improve the state of the 
electronics industry in the eastern 
states, Prof. Nag suggested that an 
institute for training in electronics be 
set up jointly by the states. He assured 
the states that the government would 
provide all help in the selection of the 
right kind of personnel and would even 
arrange international aid, if required 

Prof. Nag also pointed out that to 
accelerate the rate of growth of the 
electronics industry, a large number of 
components units would have to be set 
up. He further said that the 
competitiveness of the industry 
depended upon the efficiency of the 
units manufacturing components. 

New TV Relay Stations 
to Come Up 

Besides television transmitting stations 
at Trivandrum, Bangalore and 
Aiunedabad, nine relay transmitters 
are proposed to be added to the TV 
network during file plan period 
1978-83. These relay stations will be 
located at Vijayawada, Jammu, 
Cuttack, Ajmer, Madurai, Varanasi, 
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/uansqi, muismuauau anu ranaji. 

This information was given by Mr 
L. K. Advani, central minister for 
Information and Broadcasting, on 
February 10, to the consultative 
committee members of Parliament 
attached to his ministry 

Mr Advani said that the TV centre at 
Jullundur which was scheduled to 
commence transmission on April 13 
has been delayed; its transmitter 
having a range of 80 km is now 
expected to be ready by September this 
year However, alternative 
arrangements have been made to instal 
a one kW transmitter with a temporary 
tower and a small studio by April this 
year 

Electronic Telephone 
Exchanges on the Anvil 

A master plan for the introduction of 
electronic exchanges yi the telephone 
system and the manufacture of such 
exchanges indigenously is being 
finalised by the government of India. 

The factory for the electronic type of 
equipment using a design developed 
abroad or within the country will be set 
up by 1985-86. 

A small exchange based on the local 
design is now under trial in New Delhi. 
Ours is perhaps the only developing 
countiy which has been able to come to 
the stage of its own prototype model of 
an electronic switching system. 

An inter-departmental committee 
consisting of representatives of the 
Posts and Telegraphs Department, 
Department of Electronics, Planning 
Commission and the Indian Telephone 
Industries Ltd has been set up to 
finalise the system to be imported for 
trial in metropolitan cities. 

The committee will also recommend 
before the end of the current year 
whether collaboration arrangements of 
some components and sub-assemblies 
can be finalised before a final decision 
is taken in 1983 regarding the system to 
be manufactured in the country. 

Bill on Autonomy 
in Budget Session 
The central minister of state for 
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Information and Broadcasting, Mr 
Jagbir Singh, is reported to have said on 
February 11 at Calcutta that the 
proposed bib for making AIR and TV 
autonomous might be placed in the 
Parliament during the Budget session. 
The cabinet sub-committee had 
already finalised its report in this 
regard, he added. 

According to Mr Singh, the 
government had decided to render 
financial assistance to the proposed 
corporation, but it did not mean that 
the government would have any direct 
or indirect control over its day-to-day 
functioning. 

Mr Singh further said that the 
proposed bill had provided for more 
freedom to be enjoyed by the 
corporation, but “ more freedom means 
more responsibility.” 

Electronics to Boost 
Coal Mining 

According to a report published in the 
Economic Times, the Central Mine 
Planning and Design Institute 
(CMPDI), Ranchi, will soon have a 
cell for planning and systems 
engineering of the coal mining 
industry. Electronics will be introduced 
in this industry in a big way so as to 
modernise the coal industry and step up 
its production. 

A study group has prepared a 
feasibility report which envisages total 
cost of the order of Rs 4.58 million over 
a three-year period. The participants in 
the project will be the Electronics 
Comrpission, the Department of Coal, 
and the Department of Mines. 


And Abroad ... 


Versatile Multilayer 
Capacitors Now Available 

As a result of new techniques it is now 
also possible to prepare relatively thin 
layers from ceramic dielectric 
materials, and from these layers to 


build up capacitors with mechanical 
and electrical characteristics meeting 
‘Stringent requirements. 

With the two types KDPU (with 
leads and epoxy resin encapsulation) 
and KEFQ (chips without 
encapsulation), Siemens (W. 
Germany) now supplies a wide 
spectrum of these multilayer, 
capacitors for a variety of applications. 
Depending on the desired temperature 
response, three materials are available. 
The capacitance values range from 4.7 
pF to 4.1 jiF (KDPU) and 1 pF to 1.5 
>iF (KEFQ). 



Typical applications are 
communications, data processing, 
industrial electronics and aerospace 
and automotive engineering. 

The rated voltage values, ceramic 
types and climatic categories of the 
‘naked' KEFQ types correspond to the 
KDPU data. The low inherent 
inductance of these capacitors makes 
them ideally suitable for HF circuits for 
use extending into the GHz range. 

The versions without epoxy resin 
encapsulation and leads are intended 
for direct soldering to film circuits 
(hybrid circuits). For this purpose, the 
external dimensions are particularly 


small. 

ITU Holding Seminars 
in Preparation of WARC 

Die International Telecommunication 
Union (ITU), a United Nations agency 
for telecommunications, is presently 
arranging seminars in various parts of 
the world. 

The purpose of these seminars is to 
help developing countries prepare for 
the World Administrative Radio 
Conference (WARC) to be held in 
Geneva from 24th September to 30th 
November this year. The conference is 
being held to revise the international 
‘Radio Regulations' which govern the 
operation of all kinds of radio services 
throughout the world. 

As the WARC will bring about the 
first complete revision of the radio 
regulations since 1959, and since the 
regulations laid down at this 
conference are likely to remain in force 
beyond th$ year 2000, the conference 
is of utmost importance to all countries 
for planning their future 
radiocommunication services. 

Moreover, as delegates to this 
conference are required to be 
adequately trained for their tasks, both 
to facilitate-the work of the conference 
and to ensure best results. For these 
reasons, the ITU has decided to assist 
developing countries in their 
preparation for the WARC 1979 by 
holding workshop-type seminars for 
each one of the three regions, namely 
African and Arab countries, the 
Americas, and countries in Asia and 
the Pacific. 

The first seminar was held in Nairobi 
in the third and fourth week of 
February. The second seminar will be 
held in Panama from the 12th to the 
23rd of March, while the third seminar 
is scheduled to be held in Sydney from 
29th March to 10th April, this year. 

These seminars will provide an 
understanding of various technical 
parameters that relate to the future 
development of terrestrial and space 
radiocommunication services and their 
co-existence with a view to an optimum 
utilisation of the radio spectrum. 
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Jyotiprint 

Thick Film Conductive Preparations 
for the electrical & electronic industry 

Air-Dry and Thermoset 

These highly conductive preparations exhibit versatility and are used over a broad range of applications. 
Suggested uses: Printed Circuitry; Tantalum Capacitors; Static Shielding; Recording Tape; Tabulating 
Cards; PC Board Repair; Electroplating & Electroforming Base. 



Support 

Preparation 

Application 

Cure 

Paper, plastics, 

J 1010 

Screen print 

Air drying 

wood, leather 

J1010 A 

Brush/Dip 

&/or 60 - 100°C 


J1010 B 

Dip/Spray 


Plastics, wood, 

J 1020 (two pack) 

Brush/Dip 

100°C 

glass, metals, 

1 

J 1020 A (two pack) 

Dip/Spray 

100°C 

ceramics 

J 1020 B (one pack) 

Screen print 

175°C 


J 1020 C (one pack) 

Brush/Dip 

175°C 

Phenolic/Glass epoxy 

J 1024 

Screen print 

150°C max. 

boards, glass, metals, 

J 1025 

Brush/Dip 

150°C max. 

Fired-on applications 



Highly conductive, readily solderable, these preparations are designed for use as capacitor electrodes 
and in resistor-capacitor networks on ceramic bodies. After firing, with no further treatment, they are 
solderable by soft solders at 210 to 215°C. Suggested uses: mica capacitor electrodes, ceramic-disc 
capapitors, feed-through capacitors, tubular capaci f nrs, resistor-capacitor networks, printed circuitry, 

transducers and soft glass metallizing. 



Mica 

J 1030 

Screen print 

590°C 


J 1030 A 

Screen print 

590°C 


J 1030 B 

Brush 

590°C 

Ceramics 

General purpose 

J 1040 

Screen print 

600-900°C 

Titanate bodies 

J 1040 A 

Screen print 

700-800°C 

Glass, quartz, 
and PZT bodies 

J1040 B 

Screen print 

500-700°C 


5 Kgs, 2 Kgs,1 Kg, 500 gms, 100 


0. OC 
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anur aq 


ANURAG, a beginner's keyless monophonic 
Electronic Organ 


MODEL 

ANURAG Mark! Star:- In attractive 
moulded fibre glass cabinet with 
neon indicator, additional push 
button for piano effect, external 
amplification socket. Contents in 
rexine covered carrying case 



MUSICAL SCALE 

It is played using a stylus in contact with any one of 
(he 37 non moving plated key contacts forming musical 
scale from C3 to C6. It is also possible to shift the entire 
scale one Octave lower electronically or mix one lower 
Octave note to the one being played to give double note 
effect. 

EFFECTS PRODUCED 

Anurag' can produce effects of Harmonium. Piano, 
Bulbul Tarang and that of an Electric Guitar Besides it can 
also produce varying vibrato for additional tonal effects 

POWER REQUIREMENTS 

The instrument has its own regulated power supply 
obtained through mains 230 Volts AC (or 110 to 120 Volts 
AC against specific request) besides the possibility of 
using ( EVEREADY type 276 P ) 9 volts battery housed 
mternaUy (not supplied with the instrument). 


CIRCUIT 

The instrument circuitry is using solid state devices 
(mostly silicon) mounted on specially designed printed 
circuit boards. 

KNOWLEDGE FOR PLAYING 

Though people with previous Harmonium or Piano 
knowledge will hardly require any practice to play, others 
can also pick up with a little effort. For this purpose a 
booklet with a few popular songs with notations is also 
being provided with the instrument. 

AFTER SALES SERVICE 

A user's manual with complete circuit diagram is 
enclosed with the instrument. Spare parts required could 
be ordered out for replacements including that of key 
contact board. 


For further details please contact: 

UNIVERSAL ELECTRONICS 

0-90, Industrial Estate, Baikampady, 

MANGALORE-57501 0 . 

Manufacturers : Precision Electronic Components <£ Electronic Musical Instruments 

* Apply for distributorship in unrepresented Areas. 
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TRANSISTOR ‘AND’ GATE 
CIRCUIT 

Going through your September 1978 
issue, I found that S. Ashok's 
‘Transistor AND Gate Circuit" 
wouldn't really work fully (i.e. would 
not satisfy fully AND logic's truth 
table'.) 

When X = 0 and Y - ‘don't care', 
T2 is off. Then, Ashok's circuit can be 
reduced to the following, as far as the 
output is concerned: 

-■Oo 

Now, for X = 0 and Y = 0 (‘don't 
care'), output Q should be ‘O’. And 
without load connected to Q, 
output does give ‘ 0 ’ output. 

But as soon as a TTL input is connected 
to the output, the 39k sinks TTL’s 
input current causing Q to go to a high 
as there is considerable voltage drop 
across the 39k resistor. 

Ashok's circuit can be used where 
not much current sinking is required. 
But then here's a simpler one for such a 
case: 


■Oo 

Where more current-sinking is 
required, the following circuit may be 
used: 




where D] and D2 are preferably 
germanium diodes. A suitable resistor 
may be connected from output to Vcc 
for current sourcing, but going into that 
discussion may be out of the way here. 

KUMAR TALREJA 
Pondicherry 

Mr S. A shako Krishna Bhat clarifies: 
1 am thankful to Mr Talreja for his 
comments on my design ‘Transistor 
AND Gate Works Without Power 
Supply.’ 

I would like to point out that the 
resistor values were given for 12 V 
pulse height operation. The circuit was 
tested with CMOS IC CP40I 2PC 
(Dual 4-input NAND gate) and 
worked satisfactorily. 

1 have mentioned clearh in my 
design idea that the values of the 
resistors are to be changed with the 
type of circuit supplying the pulses So, 
if TTL gates are to be used then, as Mr 
Talreja has rightly pointed ou;, when a 
TTL input is connected at the output 
without changing the 39k resistor, it 
will make Q high due to the sinking 
current through 39k resistor. If the 39k 
resistor is replaced by a 500-ohm 
resistor, the circuit will work 
satisfactorily with TT L gates. 


MISTAKES IN THE CASSETTE 
TAPE RECORDER CIRCUIT 

I am a subscriber of EFY and was 
pleased to see the circuit of the cassette 
tape recorder in your Annual Number 
1979. 

On comparing the schematic 
diagram with the components layout 
sketch, I found some major mistakes 
which are listed below 

1. The ‘earth’ line is positive; so signs 
of all capacitors shown in the schematic 
diagram should be changed. 

2. Point K on the PCB must be 
externally joined to the point near the 
positive terminal of capacitor C20 to 
make that line positive earth. 

3. Points E and F on the PCB must be 
interchanged. 

4. Points A and B on the PCB must be 


interchanged. 

5. Resistors R18 and R21 on the PCB 
should be interchanged. 

6. The negative terminal of capacitor 
C20 must be directly joined with point 
17 of the switch and not to point 18, as 
shown in the schematic diagram- 

7. From the PCB we could see that the 
lower ends of the oscillator coil 1 I and 
capacitor C24 should be earthed, and 
must not be connected with R33 or 

. R37, as shown in the schematic 
diagram. 

8. Point 4 of the switch is not shown 
connected to point F or resistor R34 in 
the schematic diagram, while it is 
shown connected thus in the PCB. 

9. The point near the positive terminal 
of capacitor C4 on the printed circuit 
board is not shown connected 
anywhere in the circuit. I think it should 
be connected on the line joining R33, 
R37 & collector of T9. 

10. Please let me know the make of the 
oscillator coil used in this circuit, if it is 
readily available in the market. 

NILESH PATEI. 
Ahmedabad 

Mr Dhruva Halapeii, the author of the 
article, clarifies: 

I have gone through Mr Nilesh Patel’s 
letter and would like to thank him for 
pointing out the mistakes that have 
crept into the article. Most of the 
mistakes have taken place during the 
transcription of original diagrams into 
the final print layout by the 
draughtsman. 1 feel sorry that 1 could 
not detect these in the proof-copy. 

Points 1, 3 to 7 and 8 arc correct as 
suggested by Mr Nilesh Patel. 

Point K on the PCB need riot be 
joined to the positive terminal of C20 
externally since it will gel connected 
automatically through the deck chassis 
when the PCB is fitted on the deck. But 
in case the PCB is to be tested outside 
the deck, it is necessary to make this 
external connection. 

Circled points near C2(),K and 
between C4 and C3 are the holes to be 
drilled in the PCB for mounting it onto 
the deck. A point missed in the article is 
the connection of the auxiliary jack. 
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The jack should be connected as shown 
in the following diagram. 



It will not be out of place to mention 
here that ELIN deck manufacturers 
supply mono tape decks with common 
negative type motors as well. In this 
case the following changes are needed 
in the circuit for satisfactory 
performance: 

(a) Polarity of all electrolytic 
condensers, diodes and internal battery 
is to be reversed. 

(b) The condenser miciophonc should 
be the common-negative type. 


(c) Transistors are to be changed to 
Tl-BC149c; T2, T3 and T7-BC148b; 
T4-BC158b; T5-AC187/01; 

T6-AC188/01; T8-AC188; and 
T9-AC187. 

With best wishes, 

DHRUVA HALAPETI 
New Delhi 


AN IDEA REGARDING CIRCUIT 
IDEAS 

The circuit ideas published in your 
journal are extremly good, but I want 
to give a suggestion. 

A circuit idea does not mean that it 
should always be a designed circuit. It 
can be a complete circuit or it may only 
convey the idea, i.e. the principal of 
operation, to the experimenter so that 
he may work on the idea according to 
his needs; the idea may or may not 
work. 


If you want an assurance from the 
writer that the circuit has been tested 
and works satisfactorily, then this 
column of the journal should be called 
“Tested Grcuits” or something of that 
sort. 

Hope you will give some attention to 
this point. 

SUNIL PIPLANI 
Delhi 


PLEASE CORRECT 

In the circuit idea for a ’Transmitter’ 
published in the January 1979 issue of 
EFY, a couple of mistakes have crept in 
in the parts list: 

1. The capacitor C5 in circuit has 
been mentioned as CIO in the list. 

2. Coils LI and L2, which are 
medium-wave antenna coils of the type 
used in vacuum tube type receivers, have 
been omitted. 

-Managing Editor 




DATEL SYSTEMS INC., LEADERS IN THE FIELD OF DATA CONVERSION PRODUCTS 
ANNOUNCE OPENING OF THEIR NEW, LARGER FACILITY WITH ULTRA MODERN 
TEST EQUIPMENTS AND PRODUCTION FACILITY TO SUPPLY YOU THE LATEST 
STATE OF ART IN ELECTRONIC COMPONENTS MEETING TO MIL SPECS-883, 
CLASS B LEVEL. PLEASE CONTACT KAYTRONICS, OUR EXCLUSIVE SALES REP¬ 
RESENTATIVE IN INDIA FOR YOUR REQUIREMENT OF DATEL PRODUCTS. THEIR 
ADDRESS IS: 


KAYTRONICS 

74, 3rd Bhoiwada, Bhuleshwar, BOMBAY 400002. 

Tel: 364450 Cable: ‘DATALOG" 

DATEL SYSTEMS INC., 11 CABOT BLVD, MANSFIELD, MASS. 02048, USA. 

V-.- ■ S 
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The Secret World of 

TECHNICAL SURVEILLANCE 
COUNTERMEASURES 



Technical Surveillance Countermeasures is the term used 
to describe interception or compromise of aural communi¬ 
cations such as telephone conversations, or the com¬ 
promise of visual information such as documents and 
charts, by technical means. The commonly-used phrase 
which incorporates the former aspect is'eavesdropping' or 
‘bugging.' Technical hardware and skinware employed to 
carry out this brand of electronic surveillance is termed 
‘Technical Surveillance Countermeasures.* 

The invention of the transistor in 1948 and its availability 
for use as a radio transmitter has made security against 
bugging nearly impossible. For the present, our country is 
largely free from this evil. Perhaps this will continue to be 
so for some more time, till the law catches up with technol¬ 
ogy. The fact, however, remains that the scope, both for 
technical surveillance countermeasures and its counter¬ 
count sitneasures, tremendous in India. 

the purpose of this article is to describe some popular 
methods of technical surveillance countermeasure. From 



the task of the counter-countermeasures team more dif¬ 
ficult. 





Fig. 2 A VHF (fixed frequency) pen transmitter for short range work. 
Has a built-in aerial and a sensitive microphone for high quality' 
speech transmission. Uses hearing aid batteries. 

Mechanical methods 

The technique entails attack by carrying the audio leak 
equipment into the field by physical means. For recording 
conversation, miniature tape recorders, stethoscopes or 
contact microphones can be carried into the area of the 
attack. A disloyal secretary or staff member seated next 
door, can carry information to the undesired destination 
when the level of audio isolation is not sufficient. 

In this case, miniaturisation of equipment, although de¬ 
sirable, is not a must.Cassette recorders ot cigarette packet 
size will do the job well enough. To conserve on battery, 
voice-actuated power supply circuits are used. The cost 
of mechanical systems may vary from US $30 to US 
$3,000, depending on the required duration of their opera¬ 
tion and the degree of sophistication desired. 


Fig. 1: This pocket cassette tape recorder meant for surveillance 
measures 115x75X28 mm, but gives a recording time of over four 
hours on one cassette. 

the technical angle, the bugging attack can be launched in 
any one of the following six ways: 

1. Mechanical methods 

2. Wire and microphone 

3. Radio transmitters 

4. Carrier .current transmitters 

5. Visual and optical devices 

6. Telephone 

A combination of one or more types of ‘bugs’ can make 


Wire and microphone 

A microphone's size can vary from a 10cm diameter to a 
millimetre or less. Therefore, the possibility of hiding a 
microphone under the carpet, in a vase or even in a wall 
between two rooms cannot be overlooked. 

Directional microphones such as parabolic reflectors and 
shotgun microphones are both popular and effective. They 
employ wires or even painted lines (conducting) to carry 
information to desired distances. 

The loudspeaker is a transducer which can also receive 
energy in the same way as a microphone. Therefore, any 
unused loudspeaker, even if it is a part of an intercom set, is 
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a potential ‘bug.' 

The sensitivity of the ‘bug’ and the distance to which it 
can carry the intelligence will depend on the degree of 
amplification carried out en route and at the terminal. The 
distance may vary, in practice, from 30 to 100 metres. 

Radio transmitter 

In 1952, the US ambassador in USSR was presented a 
Great Seal’ of the USA which he very proudly put up in his 


In this case intelligence cannot be carried for long dis¬ 
tances and also cannot cross a ‘transformer.’ Therefore, 
these devices are best suited for use in hotels and offices 
with the agents who carry the information residing nearby. 

Visual and optical devices 

An optical device views the target through a window or 
door with the help of powerful binoculars or a telescope. 
These devices are used to record visual information on wall 



Fig, 3: This portable video surveillance system transmits black- and-white. pictures to a control receiver monitor which may be lo¬ 
cated at a distance of up to Bkms It may be used tn an aircraft, helicopter, drone or a car. Power requirements. 12 to 16V DC, 
110-120V or 220V 50/60HZ. 


office. It remained ihere for 11 years till one day, when the 
room was being renovated, it was discovered that the seal 
had a resonant cavity which worked as an oscillator when 
RF energy was made to fall on it. The RF energy was 
modulated by audio conversation in the room and the 
modulated wave could be received hundreds of metres 
away. The cavity activation device was a USSR transmitter 
antenna at a line-of-sight distance from the seal. The dis¬ 
covery of the ‘Great Seal’ as a ‘bug’ compromised a major 
technique used in the field of RF transmission. 

Today miniature radio transmitters. 2.5cm square in 
size, are readily available in the foreign markets. Of course, 
the transmission distance depends on the power output, but 
distances ranging from 10 to 500 metres can be realised. 

These transmitters can be hidden in shoes, books or 
furniture. They can also be placed in walls and paintings. 
However, these devices are comparatively vulnerable as 
they transmit intelligence in free space which can be picked 
up on surveillance receivers. 

Carrier current transmitter 

The basic configuration of the carrier current transmitter 
is the same as that of the free space transmitter. However, 
instead of free space transmission, these transmitters use 
very-low-frequency RF energy which flows along such 
conductors as water pipes,telephone lines and power lines. 

These devices can be planted easily and are very hard to 
detect. They do not need battery power as they derive 
power from the source like a parasite. 


charts and documents. 

Lipreading, a highly complex science, has also been mas¬ 
tered to a high degree of accuracy. Speech can be de¬ 
ciphered by lipreading experts through visual access into a 
target area 


Fig 4: A night vision camera 
with automatic iris. It has 1/4 
moonlight sensitivity and can 
be used with a TV transmit¬ 
ting system 

Besides, television cameras have been miniaturised to 
the size of a cigarette case and can be hidejen in a ceiling to 
transmit video and audio information. 

Laser beams directed through windows at the target can 
be modulated by audio signalsinside the target room. Here 
again, an access to the target space is necessary. 

A unique method of modulating light rays (infra-red) 
with speech is presently under experimentation. This 
method has a great potential for commercial exploitation 
since light is almost always available with ‘speech’ in a room 
which is being targeted. 

Telephone 

The best method is to use a wire tape which does not 
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produce any ‘clicks' or distortions in speech when the tele¬ 
phone is in use. This is the easiest method as it can be used 
at any distance between the subscriber and the exchange. 
The only thing to be kept in mind is that impedance match¬ 
ing is carried out properly. 

The most common method is to turn a telephone into a 
‘bug’ even when it is not in use. This technique is called 
‘compromise’ and is the main reason why a telephone is 
considered a threat to security against bugging. Since this is 
the most popular method of bugging, it may be discussed 
in greater detail to make the reader fully conversant with 
its threat. 

All telephone receiving instruments have three devices, 
all of which arc basically transducers, capable of operation 
in both directions. Forexamplc, the receiver (earpiece) of a 
telephone can also be used as a microphone and vice versa 
The three transducers in a telephone are: the carbon mic¬ 
rophone, the earpiece and the ringer. A number of modifi¬ 
cations, which allow the audio to be bypassed while the 
receiver is on the cradle, can be carried out in this instru¬ 
ment. This does not in any way affect the normal use of the 
telephone. 

The telephone can also be used to hide a number of 
devices as it has a lot of spare room. And last but not the 
least, a telephone is an effective and continuous source of 
power supply for bugs. T he device used on telephones is 
called an ‘infinity transmitter' and can be activated bv 


Fig. 5 A tunable VHF telephone 
transmitter. No battery required — 
uses power from the telephone line. 
Has a good range and is simple to 
Install. 


making a psuedo call to make the subscriber lift his tele¬ 
phone and replace it after announcing it a wrong number. 
The listener can then sit back and record the conversation 
going on in the targeted area. 


Assessment of threat 

As can be seen, a variety of techniques are possible in 
bugging. In some cases, two or more techniques may also 
be used at a time. 

The important question is: How does one judge a threat 
and counter it? This judgement depends much on the in¬ 
formation to be protected and the cost effectiveness of its 
protection methods. A complete analysis of the threat en¬ 
tails consideration of factors such as: Who is interested in 
the information? What are his financial and technical re¬ 
sources? Are they sufficient to mount a technical attack 17 


Fig. 6: A combination telephone 
and room monitoring transmitter 
Transmits both sides ot a 
conversation and switches 
automatically to room conversation 
when telephone is hung up Derives 
power from the telephone line 



In short, the persons in charge of electronic rind physical 
security must first isolate and then nullify the problem 
areas. One solution is to prevent the attack to be mounted 
and another is to nullify it when it is mounted. The former is 
preferable under all circumstances. O 


Wanted: Specialists 
in Electronics 

Do you specialise in Digital Electronics, 
Audio, TV, Telecommunications, Microelec¬ 
tronics, Computers, Trouble-shooting, 
Amateur Radio, Hobby Circuits or any other 
field concerning electronics? 

If yes, we need your help? 

Your help is solicited in two ways: 

(1) In helping us select and scrutinise the 
technical manuscripts critically before 
their publication. 

(2) In providing a column of one or two 
pages every month, discussing the latest 
or controversial subjects in your field of 
specialisation. 

You may fix your own fee for this help, keep¬ 
ing in view that more than money you will be 
rewarded by the blessings of the EFY readers; 
like we are! 

If you like this idea, please do let us know 
your willingness, and send us your bio-data 
along with a passport size photograph at the 
earliest. 

Write to: 

The Managing Editor, 

Electronics For You, 

303 Dohil Chambers, 

46 Nehru Place, 

New Delhi 110019. 
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FORMICA 

Copper-clad laminates for 
printed circuit boards 


With modern production techniques, the 
use of printed wiring is now an accepted 
practice in all types of electronic and elec¬ 
trical equipment. Formica India Limited 
have a range of paper/phenolic and 
Glass/Epoxy Copper Clad Laminates to 
satisfy the vast majority of printed circuit 
requirements. 


FORMICA 

L -too 


industrial laminates 


For further particular*, wrlta to: 

FORMICA INDIA LIMITED 

Akurdi. Poona 411 035. 

Tel: 82121 • 82122 
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FORMICA is the registered trademark of Formica international Limited of which Formica India Limited are the licensed Mars in India' 
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THE TECHNIQUE OF 
CIRCUIT PRINTING AND ETCHING 

V. K. Harldas 


A printed circuit is a pre-determined electronic conductor 
and/or resistor design reproduced on a base, support, or 
substrate to which may be attached the required parts 
making up an electronics assembly. The purpose of the 
printed circuit is to produce an electrically conducting pat¬ 
tern on an insulating material or base which holds the 
printed circuit and the miniature components are attached 
to the base material and connected to the circuit. 

This technology is growing fast because it stresses effi¬ 
ciency of design, uniformity and easier maintenance of 
parts, reduction in cost, and miniaturisation in both circuit 
and components. Miniaturisation has led to such terms as 
microcircuits, microelectronics, and integrated circuits, 
each of which not only expresses smallness but implies 
better performance, reliability and reduced cost. 
Miniaturisation produces compactness cif parts and saves 
weight, space, and time. 

Printed circuits make changing of circuit design easier 
than ordinary wiring. Screen printing makes possible the 
printing of parts close together and allows for variation of 
design and almost any circuit configuration. However, 
printed circuits may be designed in almost any size, shape 
or form. The above advantages and constant acceleration 
in the growth of circuit printing has resulted in the produc¬ 
tion of thousands of varied screen printed circuits daily all 
over the world. 

The bases or substrates required for circuit printing are 
readily available in the market. Most bases used today 
consist of insulating plastic or bakelite sheets to which is 
laminated a metal copper foil of the appropriate quality 
and thickness. The foil is attached either to one or to both 
sides of the sheet. Generally, the circuit design is screen 
printed onto the metal foil with a resist ink and the exposed 
or uncovered metal is etched away. When the resist or ink is 
removed, the desired circuit is left on the base. 

Etching 

. Etching is a process in which the unwanted portion or 
layer of material bounded to a base is removed electro- 
chemically. It is often called a subtracting process, since the 
unwanted areas of a conductor are removed from the sur¬ 
face of the insulator with a chemical solution or etchant. 

Before starring to etch circuit boards, a resist coat must 
be screen printed to the perfectly cleaned and prepared 
copper foil, leaving uncovered the copper areas which are 
not to form the circuit. The printed resist must adhere 
perfectly to the metal foil to prevent undercutting by the 
etching solution at the printed line edges. 

There are a large number of etching solutions available 
for the removal of copper such as dilute nitric acid, ferric 
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chloride, nitric acid, sodium chloride, ammonium persul¬ 
fate etc. The etching solution generally used for etching 
copper is ferric (iron) chloride. 

In choosing the etching solution, the processor must 
consider speed and quality of etching as well as cost and 
safety factors. The processor must realise that the actual 
etching depends on the type of solution, temperature, 
thickness of metal or amount of metal to be removed, the 
strength of the solution, and the continuous application of 
solution to copper. 

After the boards are etched, they are rinsed in water, air 
dried in appropriate racks, and screen printed resist re¬ 
moved from them with a solvent or a commercial solution 
recommended by the manufacturer of the resist. The 
etched circuit must be cleaned off perfectly in order to 
avoid contamination of the insulating material. A good 
design of the etching bath, careful renewing of the etchant, 
as well as proper rinsing of boards after etching, are all 
helpful in preventing contamination. 

Generally, etching demands knowledge of the product to 
be produced, knowledge of etching processes as they relate 
to other processing, control of etching conditions and a safe 
me.thod of disposal of etching solutions. The processor who 
does a lot of etching should first make trial etchings when 
.using new materials, solutions or processes. The necessary 
techniques can only be acquired by practice. 

Today a wide variety of screen printing techniques are in 
use. Although the screen process, the skill, and the varied 
equipment in the different phases of screen process print¬ 
ing are common, the electronic circuit screen printer is 
developing materials, skills, and equipment peculiar to his 
or her type of reproduction. As a result, screen printing is 
having an impact not only on its own industry but also on 
others; its flexibility in the varied graphic communications 
is creating industrial changes and new developments in 
Other industries as well. □ 
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FIRST TIME IN INDIA 

A TECHNOLOGY BREAKTHROUGH 

in 

ELECTRONIC DIGITAL DISPLAY 

CEL Offers Liquid Crystal Displays 
and Light Emitting Devices 

Know-how based on entirely 
Indian technology 

Liquid Crystal Displays, developed through 
the internal R &. D efforts of CEL, for Pocket 
Calculators, Digital Watches, Clocks, Multimeters 
and a hpst of electronic equipments 

Red and Green Light Emitting Devices and 
displays for panel lamps, clocks, various 
electronic instruments etc., developed in 
collaboration with Bhabha Atomic Research 
Centre. This is the first time in India 
a commercial product based on lll-V ternary 
semiconductor, and manufactured in 
India, is being marketed 

Salient features of our 

LCD 

Negligible Power Consumption 
CMOS Compatibility 
Excellent Contrast 
Wide„Viewing Angle 
Hermetic Package 
Long Life 
T ransreflective/ 

Reflective Design 

For further details please call or write to : 

MARKETING GROUP (DISPLAYS) 

CENTRAL ELECTRONICS LIMITED 

A GOVT. OF INDIA (DST) ENTERPRISE 
4, Industrial Area, Sahibabad-201005, Ghaziabad (U.P.) 

Telephone : 203557 Grams : 'CELFERCORE'-Ghaziabad Telex : 0592-203 CEL IN 



products 

LED 

Solid State Reliability 
High Intensity 
Long Life 

Low Power Consumption 
TTL Compatibility 
Standard Package 
Diffuse & Point Sources 
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^Electronics 
J Industry in 


Components 

India 


Any building is as strong as its foundation. The strength of 
the electronics industry depends upon the quality of the 
components used. The analogy between the two is so close 
that it hardly needs any elucidation. 

That the electronics industry in this country is not able to 
procure all the components that it needs, and of high qual¬ 
ity, is a well-known fact. This fact has been highlighted in 
every convention and seminar held anywhere in this coun¬ 
try during the past few years. 

However, the electronics components industry in our 
country has taken rapid strides during the past decade in so 
far as the value of production is concerned. In 1965-66, the 
value of electronic components produced was no more than 
Rs 65 million. By 1975 (January to December) it had 
multiplied more than 10 times to reach the level of Rs 750 
million. In 1977, it had risen further to Rs 905 million. 
Even though the data for 1978 is not available at the time of 
writing, there is no doubt that their output has crossed the 
Rs 1,000 million mark. 

In order to measure the real growth of the electronics 
components industry, it will be necessary to deflate these 
figures with a suitable price index. Prices, in general, have 
been moving up during the past dozen years, though the 
prices of certain components have fallen with increased 
demand and consequent production. 

But even this fast rate of growth in the manufacture of 
electronics components has not been quick enough to catch 
up with the rising demand of many of the components. Our 
country is currently experiencing shortage of certain com¬ 
ponents such as receiving valves, carbon film resistors, 
electrolytic capacitors, ceramic capacitors, plastic film 
capacitors—all of which are needed by the consumer elec¬ 
tronics industry. Consequently, the government has al¬ 
lowed from time to time the import of components to actual 
users. 

According to ah analysis made by the Department of 
Electronics, equipment production increased by 80 per 
cent from 1974 to 1977 while the output of components 
rose by 26 per cent only. Understandably, the present 
imbalance in the production of components and equipment 
is the direct result of the varying rates of growth of these 
two major sectors of the industry. 

Research and development (R&D) in the electronics 
industry abroad has made very fast progress during the past 


decade with the result that new types of components are 
being increasingly used. Their chief merit lies in their being 
more efficient and less costly in the long run. That is why 
the rate of obsolescence is the highest in this country. 

An industry which is dogged by a fast rate of obsoles¬ 
cence needs some incentives to survive. The electronics 
components industry has repeatedly represented to the 
government for fiscal incentives such as increased depre¬ 
ciation allowance, provision for investment allowance out 
of pre-tax profits, application of appropriate debt-equity 
ratio and reduction in import duties on raw materials 
.needed by the industry. The Department of Electronics has 
endorsed the viewpoint of the manufacturers of electronic 
components. 

A recent analysis made by the Components and Materi¬ 
als Division of 1PAG clearly pointed out the need for 
providing higher rates of depreciation allowance in this 
industry to encourage fresh investment. It is the view of the 
Department of Electronics that such a step would “have a 
positive impact on the capacity utilisation and modernisa¬ 
tion of the electronics components industry." However, the 
central ministry of Finance refuses to entertain the plea of 
the electronicsmen. It is the task of Dr B. Nag and his men 
to bring round the ministry of Finance which even today 
treats the electronics industry as a luxury industry. 

The annual report of the Department of Electronics for 
1977-78 had pleaded for a reduction in import duties on 
raw materials. Said the report: “Another aspect which 
needs urgent attention is the high incidence of import duty 
on raw materials which is about 50 per cent of the total raw 
material cost." The Department of Electronics had iden¬ 
tified the products whose prices get inflated due to the high 
incidence of import duty. It is for the ministries concerned 
to come to the succour of units manufacturing these pro¬ 
ducts. 

Last year, the government had reduced import duties on 
30 raw materials and piece parts required for the manufac¬ 
ture of electronic products, but even after reduction the 
rates applicable ranged between 45 and 75 per cent (see 
Table I). There is room for further concessions in this 
regard if the government is keen to increase the production 
of electronic components. 

So far, the protestations of the Department of Elec¬ 
tronics and that of ELCINA have not brought forth the 
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For any electronic application, here's a 
whole range ol printed circuits from 
Hegde ft Golay — the first in India to 
make these on a professional level. The 
most sophisticated of the H 6 G range are 
double sided, plated-through-holes and 
multilayer circuits. Both, the only ones of 
their kind in the country. 

H & G manufacture printed circuits to 
designs and dimensions specified by 
customers. Oi even design them to suit 
special requirements 


Every H 6 G printed circuit is precision 
built for reliability. And quality-tested to 
conform to international standards, like 
those stipulated by IPC, USA 

Made in any base laminate paper 
phenolic, glass epoxy, glass polyester, etc.— 
these printed circuits have lacquer-coat, 
bright acid tin-plate or tin lead plate or 
hard gold plate fmsh. 

H & G printed circuits were the first in 
India to be accepted .in advanced countries. 


Art works of precision 
Photomasters of precision 
Photo lay-up of precision 
Circuits bare copper, 
solderabuity 100% 
Electroplates Cu Sn-Sn Pb- 
Ni-Au 

Circuits double-sided, plated- 
through-holes 

Circuits flexible 
Circuits flush 
Multilayers 



Hegde & Golay Lid. 

"Shreeshyla," Kanakapura Road, Bangalore>560 062 Phone: 42111 (8 lines) 
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Table I 


s. 

No. 

(1) 


2 . 


3. 

4. 

5. 

6 . 


7. 

8 . 

9. 

10 . 


11 . 


12 . 


13. 


14. 


15. 


16. 


: List of the Raw Materials and Piece Parts required for the manufacture of Electronic Components for 
which the duty reduction has been considered by the government and notifications issued to that 
effect—Position as on November 30, 1978. 


Electronic component in which items 

Name of the raw material/ piece parts 

Original 

Redu¬ 

listed in next col. are used 

duty 

ced 




duty 

(2) 

(3) 

(4) 

(5) 

Reed relays 

Infra-red absorbing glass tubes 

208% 

45% 


Rhodium electroplating salts 

120% 

45% 


Rhodium electroplating replenisher salts 

120% 

45% 

Carbon film resistors of power rating 
up to 20 watt 

Ceramic rods 

75-208% 

45% 


Ceramic tubes 

75-208% 

45% 

Metal film resistors of power rating 
up to 20 watt 

Epoxide resins 

208% 

45% 


Metal oxide film resistors of power rating 
up to 20 watt 


TV deflection components 


Self-bonding insulated copper winding wire 

75% 

45% 

Transistor headers 


Glass powder 

120%. 

45% 



Glass pallets 

120-208% 

45% 



Metal eyelets 

75% 

45% 

TV picture tubes 


TV glass shell 

186% 

75% 

Metallised plastic film for capacitors 


Plastic film 

208%. 

. 75% 

Plastic film capacitors 


Plastic film 

208% 

75% 

Mica capacitors 


Silver powder suspension 

120% 

45% 

Mica capacitor plates 


Silver powder suspension 

120%. 

45% 

Printed circuit boards 


Photoresist, Photopolymer films 

120% 

45% 

Diodes, Transistors and similar 
semiconductor devices 


Silicon wafers 

75%. 

45%. 

Monolithic and hybrid integrated 
circuits. 


^ Epoxy resins and silicon resins 

208% 

45% 



Photoresist 

120% 

45% 


J 

Oxygen free, high conductivity wire, sheets, 
rods or tubes 

75% 

45% 

Solid tantalum capacitors 


Silicone elastomer 

120% 

45% 



Silicone rubber tube 

120%. 

45% 



Epoxide resins 

208%. 

45 % 



Nickel wire 

75% 

45% 



Silver powder suspension 

120%. 

45% 



Tantalum wire 

75% 

45%) 

Connectors 

^ Di-Allyat Phthalate 

208% 

45% 
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(l) 

(2) 

(3) 

(4) 

(5) 

17. 

Switches 

] Moulding powder 



18. 

X-ray tubes 

Glass bulbs or glass envelopes 

120% 

45% 



Glass rods 

120% 

45% 



Glass tubes 

120% 

45% 



Insulated high tension X-ray cable 

120% 

45% 



Molybdenum wrought in all forms 

75% 

45% 

19. 

Transmitting tubes 

Glass bulbs or glass envelopes 

120% 

45% 



Glass rods 

120% 

45% 



Glass tubes 

120% 

45% 



Glass rings 

120% 

45% 



Glass powder 

120% 

45% 



Molybdenum wrought in all forms 

75% 

45% 



Molybdenum alloys wrought in all forms 

75% 

45% 



T ungsten wrought in ail forms 

75% 

45% 



Tungsten alloys wrought in all forms 

75% 

45% 



Parts of transmitting tubes 

120% 

45% 

20. 

Electronic valves 

Oxygen-free high conductivity copper wire, 
sheet, rod or tubes 

75% 

45% 

21. 

Phenolic or glass epoxy copper clad 
laminates 

■ 

Copper foil 

75% 

45% 


Capacitors j 

Unalloyed aluminium foil other than etched or 
' formed aluminium foil 

75% 

45% 

23. 

Etched aluminium foil i 




24. 

Magnetic tapes 

Gamma ferrix oxide 

120% 

45% 



Polyester film 

208% 

45% 

25. 

Ceramic capacitors 

1 

Silver powder suspension 

t 

120% 

45% 

26. 

Potentiometers 





27. Mini motors 4JS to 7.5 volt and 



current rating up to 200 milliamperes 

Parts of commutator assembly 

75% 

45% 



Rotor spindle 

75% 

45% 



Ferrite permanent magnets 

120% 

45% 

28. 

Cathode ray tubes 

Glass bulbs or glass envelopes 

120% 

45% 



Glass rods and glass tubes 

120% 

45% 



Parts of cathode ray tubes 

120% 

45% 

29. 

Indium, electronic grade 

Indium 

45% 

Nil 

30. 

For all uses such as in coils, 
transformers 

Insulated copper wire thinner than 

44 SWG 

75% 

45% 
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THYRISTORS 


£ 


DIODES 


Available in NORMAL POLARITY & 
REVERSE POLARITY upto 830 Amps, 
1800 PIV. 

FAST RECOVERY DIODES 
also available upto 
40 Amps, 400 PIV. 


Safi. 


V91 




STACKS 


SIUCON DIODE STACKS & 
SELENIUM RECTIFIERS 


Generally built as per individual Specification for various types of circuits. 

& SEMICONDUCTOR 
HEAT SINKS 
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requisite response from the government. The press has lent 
all support in this regard. Unfortunately, the Prime Minis¬ 
ter has hardly any time to look into the affairs of the 
Department of Electronics and the Parliament does not 
have an energetic band of members who may be actively 
interested in the interests of this industry. So, even the vital 
needs cf the components industry stand neglected. 

The USA is in the lead in the research and development 
of the electronics industry. Its supremacy is unrivalled. 
However, every other developed country has recognised 
the importance of R&D in this industry. Britain, in particu¬ 
lar, has realised the importance that needs to be given to 
microelectronics which is based on a new concept, and 
which not only depends upon a new series of components 
but also has wide-ranging social and employment implica¬ 
tions. 

Before going any further, it is necessary to define ‘mic¬ 
roelectronics’ which stands for electronics components or 
circuits of very small dimensions. There are a number of 


microelectronic devices but the best known today is the 
silicon integrated circuit (IC). An IC is produced by creat¬ 
ing a succession of very thin layers of metal and component 
material on a silicon wafer, using a series of photographic 
masks to achieve the desired pattern of electronics compo¬ 
nents and interconnections in the micro-circuit. The tech- 
, nique has been perfected to a point where thousands of 
individual circuit components can be formed into a single 
microcircuit ‘chip’ measuring about 6 mm square. This chip 
is the heart of microelectronics and enables the production 
of cheap, reliable and compact electronic devices with a 
performance which has hitherto been available only from 
bulky and expensive mainframe computers. 

In Britain, the advent of microelectronics is being looked 
upon with a mixture of hope and fear. The hopes focus on 
the possibilities which will be opened up for new and im¬ 
proved production methods and hence better working con¬ 
ditions, widespread use of advanced forms of telecom¬ 
munication, improved public services, especially in such 


Table II: Production data of Electronic Components 




Letters 

SSI 

Production in organised 

Components 

Licensed capacity / 

of intent 

approved 

sector 



installed capacity * 

capacity* 

capacity 







1976 

1977 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

Electron tabes 






1. Receiving tubes 

10.00/10.00 



3.628 

3.829 

2. Transmitting tubes 

36,000/18,000 

10,600 


9,400 

10,407 

3. Microwave tubes (Nos.) 

300/200 

50 


260 

190 

4. TV picture tubes 

0.420/0.136 

0 04 


0.055 

0.091 

3. CR tubes (Nos.) 

10,500/2,500 

4,500 

2,000 

700 

1,162 

6. Photo and image intensifiers tubes (Nos.) 

— 

1,500 


1(H) 

100 

7. X-ray tubes (Nos.) 

3,600/1,800 



1.321 

1,400 

Semiconductor device* 






1 Transistors and diodes 

241.3/87.4 

137 


52.914 

65.00 


(111.40) 

(100.75) 




2. integrated circuits 

4.4/0.50 

2.31 


0.272 

0.41 

3. Power diodes ( < 30A) 

3.54/1.41 

8.3 


0.884 

0.875 

( > 30A) 

0.228/0.115' 





4. SCRs ( < 30A) 

1.15/0.34 

1.25 

18.5 

0.016 

0,028 

( > 30A) 

0.16/0.05 

0.10 




(A) Resistor* (fixed) 






1. Carbon film resistors 

233.5/184.0 

189.0 

76.7 

128.312 

169.12 


116.25) 

(126.25) 




2. Metal film/metal oxide film 

12.00/6.00 

50.000 

37.5 

1.149 

1.013 

3. Wirewound 

2.312.2 

3 

7.5 

0.798 

0.978 



(1.3) 
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(0 (2) (5) (4) (5) 


4. Thermistors/varistors 

5.0/4.0 


4.1 

0.505 

0.831 

(B) Resistors (variable) 






1. Carbon track potentiometers 

8.24/4.19 

4.0 

14.2 

4.579 

5.408 

2. Wirewound potentiometers 

0.89/0.24 

0.5 

(30) 

2.35 

0.15 

0.127 


(0.1) 





(O Capacitors (fixed) 






1. Paper 

12.7/12.1 

0.6 

— 

1.771 

1.42 

2. Plastic film capacitors 

122.75/94.75 . 

105.0 

43.83 

35.735 

46.03 

3. Electrolytic capacitors 

(15.7) 

(17.2) 

(0.6) 



63.7/40.2 

65.0 

41.84 

15.104 

17.448 


(20.5) 


(3.5) 



4. Tantalum capacitors 

12.75/0.40 

— 


0.410 

0.493 

S. Ceramic capacitors 

(10.40) 





240.00/68.00 

125.0 

32.6 

47.596 

64.24 


■(74.25) 

(56.25) 

• (80) 



6. Mica capacitors, mica 

17.40/7.00 

— 

93.00 

2.262 

1.795 

plate parts 

232.0(200.00) 

— 

(70.00) 

145.666 

185.12 

(D) Capacitors (variable) 






1. Gang condensers 

8.09/6.64 

1.2 

3.2 

2.866 

3.125 


(2.25) 


(1.5) 



2. Trimmers 

30.24/10.24 

6.0 

1.2 

2.733 

2.833 

IV. Other passive components 






1. TV deflection component 

0.03/0.03 

— 

0.58 

1.680 






Rs million 


2. Loudspeakers 

4.29/3.033 

(20) 

3.7 

2.737 

3.017 

3. Microphones 

0.11/0.01 

0.056 

1.25 

0.0025 

0.0026 

4. Crystals 

0.12/0.36 

3.12 

— 

0.179 

0.193 

3. Magnetic heads 

0.55/(0.375) 

(0.6) 

0.9 

— 

— 

6. Cartridges 

0.35/0.35 

— 

0.74 

0.075 

0.062 

7. Stylus 

(0.12) 





0.30/0.30 

— 

0.24 

0.039 

0.038 


(0.12) 





8. Magnetic tapes (MRM) 

184/80.00 

410 

174 

56 00 

41.04 

9. Ferrites Soft (tons) 

392/280 

40 

101.5 

/I fi\ 

150.18 

192.56 

Hard (tons) 

800/460 

300 

(18) 

211.5 

257.913 

404.09 

10. Permanent magnets (tons) 

741.6/741.6 

23.4 

(135) 

224.542 

255.00 

V. Els nical components 






1. Connectors 

5.313/1.21 

2.50 

2.2 

0.314 

0.345 


(0.70) 


(0.1) 



2. Relays (electromagnetic) 

0.57/0.225 

1.03 

1.07 

0.192 

0.240 

3. Reed relays & reed switches 

9.10/2.76 

— 

2.25 

0.325 

0.695 


(1.80) 


(132) 



4. Switches 

6.20/3.42 

1.96 

0.07 

0.957 

1.111 

S. Printed circuit boards 

0.01 

0.015 

0.09 

(1.723) 

(1.927) 

(million sq. mtrs) 

(0.005) 

(010003) 


Rs million 

ft. Tape decks 

0.12 

— 

0.25 

— 

. _ 

7. DC micromotors 

0.05 

0.01 

0.34 

- 

,.. 




(0.03) 




Note: (1) ‘Export figures are in brackets. 

(2) The quantities are in million numbers, except when otherwise specified. 
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J.V. ELECTRONICS LIMITED 

808/9, MEGHDOOT BUILDING 
94, NEHRU PLACE 
NEW DELHI-110019 

TELEPHONE: 68-2003 68-1671 

Telex: 031-3698 CABLE: SILMICA 

SILVERED MICA PLATES 
SECTIONS 

ELECTRONIC COMPONENTS 
AND 

MICA CAPACITORS 
WITH 

100% EXPORTS 


IN COLLABORATION WITH 

SANGAMO WESTON, INC., 

U.S.A. 
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Table: III.Demand projections of Components for 
1983-64 

Demand 1983-84 

S. Components 

No. Numbers Value (in Rs 

(million) million at 1977-78 
prices) 


(1) (2) 

(3) 

(4) 

1. Electron tabes 



1. Receiving valves 

6.000 

50.0 

2. Transmitting tubes 

0.025 

40.0 

3. TV picture tubes 

0.800 

280.0 

4. Special tubes 


110.0 

5. Others 


40.0 

Electron tubes total 


520.0 

D. Semiconductor devices 



(A) Small signal devices 



X. Signal diodes 

20 

25.0 

2. Rectifying diodes up to IA 

30 

30.0 

3. Zener diodes 

6 

12.5 

4. Transistors 

150 

150.0 

5. Discrete, special 



(i) Microwave diodes 

0.1 

10.0 

(ii) Microwave transistors 

0.05 

5.0 

(iii) Others 

— 

5.0 

6. Opto-electronic devices 



(i) LED digits 

1.5 

7.5 

(ii) LED lamps 

3.0 

5.0 

(iii) LCD displays 

2.5 

40.0 



290.0 

(B) Power devices 



1. Rectifiers lower power 



( < 30A) 

4.0 

15.0 

2. Rectifiers high power 



( >30A) 

0.2 

50.0 

3. SCRi/triaca/diacs 

5.0 

40 X) 

4. Thyristers 

2.0 

75J0 

5. Power transistors 

3.0 

30.0 



210.0 

(C) Integrated circuits 



1. Linear 

3.0 

60.0 

2. Digital-SSl/MSI 

3.0 

30.0 

3. LSI 



(i) Calculators 

1.0 

25.0 

(ii) Watches 

1.5 

45.0 

(iii) Computers 

— 

60.0 

(iv) Microprocessors 

— 

20.0 

(v) Others 

— 

20.0 

4. Hybrid 

— 

50.0 



300.0 

Semiconductor devices total 


800.0 


(1) (2) 

(3) 

(4) 

ID. Resistors 



(A) Fixed 



1. Carbon film 

700.0 

40.0 

2. Metal film 

25.0 

25.0 

3. Wirewound 

15.0 

15.0 

4. Thermislers/varisters 

25.0 

5.0 

(B) Variable 



1. Carbon track 

30.0 

50.0 

2. Wirewound 

5.0 

25.0 

Resistors total 


160.0 

IV. Capacitors 



(A) Fixed 



1. Paper 

2.5 

5.0 

2. Plastic film 

250.0 

100.0 

3. Electrolytic, Aluminium 

90.0 

90.0 

4. Electrolytic, Tantalum 

4.0 

40.0 

5. Ceramic 

250.0 

50.0 

6. Mica 

20.0 

20.0 

7. Mica plate parts 


20.0 

(B) Variable 



1. Gang 

10.0 

50.0 

2. Trimmer 



(i) Consumer 

30.0 

25.0 

(ii) Professional 

5.0 


Capacitors total 


400.0 

V. Connectors 



1. Coaxial 

2.5 

35.0 

2. Cylindrical 

1.2 

35.0 

3. Rack and panel 

1.5 

45.0 

4. Printed circuit 

5.0 

75.0 

5. Miscellaneous 

2.0 

10.0 

Connectors total 


200.0 

VI. Relay 



1. Hermetically sealed 

0.2 

40.0 

2. Unsealed type 

0.5 

20.0 

3. Reed 

1.5 

30.0 

4. Telephone type 

04 

10.0* 

5. Miscellaneous 

0.2 

20.0 

Relays total* 


120.0 

VII. Switches 



1. Rotary 

1.5 

30,0 

2. Push button 

2.5 

20.0 

3. Toggle 

2.5 

25.0 

4. Sensitive 

0.5 

2.5 

5. Reed 

3.0 

15.0 

6. Slide 

5.0 

12.5 

7. Miscellaneous 

2.5 

25.0 

Switches total 


130.0 
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') (2) 

(3) 

( 4 ) 

ID Other components 

1. Loudspeakers 

12.5 

100.0 

2. Ferrites 
(i) Soft 

600 

20.0 

(ii) Hard 

M. ton 
1,000 

25.0 

3. Permanent magnets 

M. ton 
400 

40.0 

4 Magnetic tape 

(i) Consumer (1.25 cm 

M. ton 

500 

40.0 

width) 

MRM 


(ii) Professional (1.25 cm 

120 

50.0 

width) 

MRM 

5. Crystals 

(i) For watches 

1.5 

25.0 

(ii) For other 

0.5 

25.0 

6. Deflection components 

0.8 

70.0 

7. Microphones 

1.2 

35.0 

8. Magnetic heads 

0.7 

10.0 

9, Cartridges 

0.3 

3.0 

10. Stylii 

0.4 

2.0 

11. TV tuners (multichannel) 

0.8 

100.0 

12. Micromotors 

0.9 

25.0 

13. Printed circuit boards 
(2.5% of equipment cost) 
(i) Consumer 

0.25 

275 0 

(ii) Professional 

million sq. 
metre 
0.085 


14. Microwa.ve passive com- 

million sq. 
metre 

50.0 

ponents (excluding 
system-oriented compo¬ 
nents) 

15. Control components 
including transducers 


65.0 

16. Transformers, chokes & 
coils (4% of equipment 
cost) 


440.0 

17. Batteries 



(i) For electronic watches 

15 | 



new watches, 1 

' 50.0 

(ii) Ni-Cd batteries 

20 1 
replacement ' 
1.0 

20.0 

Others total 


1,470.0 

Components total 


3,800.0 


Total does not include telephone type relays (BPO 3000 and 600 type 
and pentaconta type) as they are being produced for captive consump¬ 
tion by IT!, Bangalore. 


fields as medical diagnosis and treatment, and education. 

The fears centre mainly on the impact on employment. 
The industrial circles predict increased unemployment as a 
result of the introduction of microelectronics. The Central 
Policy Review Staff in the British Cabinet Office has pro¬ 
duced a report in this regard which is entitled as‘Social and 
Employment Implication of Microelectronics.’ It has ar¬ 
rived at the conclusion that in the ensuing worldwide com¬ 
petition, Britain will lag behind if it did not push ahead in 
this field. The government in Britain has planned to sup¬ 
port the development of capability in the design and man¬ 
ufacture of the new devices. The £70-mitlion Microelec¬ 
tronics Industry Support Programme announced last year 
is expected to generate £200 million of investment in both 
standard and special microelectronics. 

In our country, the paucity of resources is responsible for 
a major thrust in this direction. Even though electronics is 
known to be a priority industry, it is not included in the 
ninth schedule to the Income-tax Act. Hence, it does not 
enjoy some of the concessions which priority industries 
enjoy in this country. All pleas by the indigenous industry 
have fallen on deaf ears. 

In the corridors of the central secretarial, electronics 
means consumer electronics only. This comes under luxury 
and hence is punished heavily by way of taxes. What is 
needed is a refresher course for the officials of the Ministry 
of Finance in the central secretariat so that they may realise 
that electronics has bounced beyond the bounds of con¬ 
sumer electronics and has in fact added efficiency to each 
and every industry. Retarding influences in the case of the 
electronics industry can be detrimental for the long-term 
'growth of the industrial sector in our economy. 

The present status of the electronics components indus¬ 
try in this country is set out in Table II. The available 
information is given under five broad heads such as elec¬ 
tron tubes, semiconductor devices, resistors, other passive 
components and electromechanical components. Besides 
the production data for the years 1974 to 1977, the table 
provides information regarding licensed or installed capac¬ 
ity, the letters of intent capacity and capacity approved for 
the small-scale industrial units. 

The subgroup on Components and Materials which was a 
part of the Planning Commission Working Group on the 
electronics industry has forecast the demand for electronic 
components in 1983-84 in this country. Its findings are 
summarised in Table III. It will be seen that the total value 
of components demand is expected to rise to Rs 3800 
’ million in 1983-84. The demand for semiconductor devices ’ 
is anticipated to increase to Rs 800 million followed by 
electron tubes at Rs 520 million, capacitors at Rs 400 mill¬ 
ion, connectors at Rs 200 million, resistors at Rs 160 mill¬ 
ion, relays at Rs 120 million, switches at Rs 130 million 
and other components at Rs 3800 million. G 
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DEFLECTION COMPONENTS 


TUBE/HYBRID 

SOLIDSTATE 


DESIGN l 

DESIGN II * 

D.C. 

ELAT 1040/00 

ELAT 1040/15 

ELAT 1040/00 

L.O.T. 

ELAT 2036/37 

ELAT 2048/1-2 

ELAT 2045/08 

L.C.U. 

ELAT 4042/02 

ELAT 4042/02 

ELAT 4042/02 

L.D.T. 

— 

ELAT 4043/87 

ELAT 4043/87 


D.C. - Deflection Coil 
L.O.T. - Line Output Transformer 
L.C.U. - Linearity Control Unit 
L.D.T. - Line Driver Transformer 
* — Suitable for ECTV 


ELcnmpn 

Electronic Industries Private Limited 

1-2, Instronics Campus, MADRAS - 600041. 

Phone: 411188, 411360 Grams: ‘ELCOMIND’ 
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STRATEGY FOR THE SCIENTIFIC 
DEVELOPMENT OF THE COMPONENTS 
INDUSTRY IN THE NEXT DECADE 

R. Venkatraman 


The electronics industry — and within it the components 
industry in particular — has come a long way in the last 20 
years. Today almost every electronic component is 
available in the country and some components and 
equipments are also .being exported to various parts of the 
world. 

It is therefore time to think of the next phase in the 
evolution of the components industry and to concentrate 
on the areas identified as a bottleneck to growth. 
Undoubtedly, a planned programme is needed to achieve 
faster growth in selected fields, in order to catch up with 
international developments. 

Achievements 

The production of components has increased from a 
mere 5 million rupees in 1960-61 to Rs 920 million in 
1977-78. Moreover, 60 per cent of the components 
industry’s requirements are today met indigenously as 
against 10 percent in 1960. This is no mean achievement, 
considering the growth in technology itself in the last 20 
years. 

Constraints 

A whole range of new semiconductor devices and 
attendant components, introduced in the market recently, 
have revolutionised the equipment industry. Costs of 
production of these devices have been falling drastically. 
This has resulted in a tough competition. Moreover, these 
devices suffer from extremely high obsolescence rates. 
Investors are therefore hesitant to deploy their funds in this 
direction. 

With such drastic changes in availability, and functional 
improvements in active devices, new standards of size, 
performance and costs have come up in the fields of passive 
electro-mechanical and electro-magnetic components. 

In addition, complexities in system engineering and 
performance requirements in the aerospace, defence and 
nuclear fields calls for higher standards of reliability for an 
effective functioning of systems. Under these 
circumstances, the growth of the industry becomes 
difficult. 

These constraints can be mitigated by careful planning. 
But, with the inefficiency inherent in the Indian 

Mr Vealuttramaa is managing partner of Precision Electronic Compo¬ 
nents Manufacturing Co., Hyderabad. 


bureaucratic system and the long delays involved in 
getting even the smallest departure from the existing 
technology approved by powers-that-be, growth can be - 
come rather painful. 

Need for a strong R&D base 

No foundation for growth will be strong without a good 
in house R&D programme, irrespective of whether the 
technology is imported or developed indigenously. The 
R&D programmes currently visualised emphasize growth 
in specific sectors identified as important. This approach 
should change and emphasis should be laid on all-round 
development. 

To be more specific,R&D should encompass continuous 
testing of end products, monitoring of production lines and 
raw material evaluation in the existing products as a pre¬ 
lude to better understanding of the existing quality levels. 
R&D policies should become more liberal and encourage 
in-house testing facilities in addition to the state and na¬ 
tional level facilities available today. 

In this context, the importance of production engineer¬ 
ing and the development of production machinery should 
not be forgotten. An end product, acceptable to the user, is 
*developed by using the right mixture of R&D, engineering, 
equipment, retraining and quality control. Such cohesive 
efforts are sadly absent in the Indian electronics industry 
today. 

Today manufacturers should lay more emphasis on in¬ 
vesting a certain percentage of their total turnover on 
R&D. The present method of R&D approvals being 
granted by the Ministry of Science & Technology based on 
approved projects should be dispensed with as growth re¬ 
quirements are not isolated in particular projects alone. 
Similarly, the existing facilities of importing samples, 
equipment etc. up to Rs 500,000 to the approved R&D 
houses should be extended to all manufacturing units in 
proportion to either their turnover or their specific re¬ 
quirements. 

As a matter of fact, the present method handicaps smal¬ 
ler units developing and productionising their own equip¬ 
ment and components since they are not able to allocate 
specific staff and facilities for the purpose. Nor do these 
units require the Rs 500,000 per annum facility for import¬ 
ing capital goods and material for development. What they 
need and visualise as R&D are those small changes in 
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materials, components and cost which improve the mar¬ 
ketability and reliability of their products. 

Therefore, while providing R&D facilities, it should be 
kept in mind that (i) ail R&D need not be costly and be 
done on a large scale to produce the desired results, and (ii) 
that endless difficulties are faced by small-scale manufac¬ 
turers when they want to import material or machinery to 
try out a small idea. 


Naod for a strong Infrastructure 
In the other Industries 

As electrohics is so much a part of other industries, 
developments in other industries too affect the growth of 
electronics. Typically, the capabilities of the chemical in¬ 
dustry limits the growth of .high-purity semiconductors so 
much needed in electronics. Similarly, the mask-making 
capabilities determine the level of efforts in IC manufac¬ 
ture. Metals, insulators, gases are all required to specifica¬ 
tions which are beyond the ability of Indian industries. 
Likewise dies, tools and machinery required for production 
are sometimes so difficult to get that many a production 
venture has to be shelved. In a number of cases while the 
technology has been developed, the machinery is not avail¬ 
able on free sale and ultimately royalty and knowhow fees 
have to be paid to purchase the machinery. 

It is not possible for the electronics industry to dictate the 
growth of other industries. Hence a certain amount of 
inbuilt imbalance is bound to be present at any particular 
stage of the industry’s growth, and these dynamic imbal¬ 
ances are vital to growth. 

However, it is possible to somewhat reduce the imbal¬ 
ances by promoting interests in allied fields. For example, a 
National Institute of Special Materials or even an Institute 
of Material Sciences will go a long way in improving pro¬ 
duct standards. Similarly, an institute for special-purpose 
machines could be the answer in taking up production 
machineries. Though some efforts have sporadically been 
made in this direction, the indifferent attitude toward these 
vital problems has resulted in nothing concrete ever being 
done. 

Admittedly, it is not possible to visualise development of 
every material needed for the electronics industry and 
neither is this essential. There are cases where a small 
quantity of a material is needed and there are a number of 
sources from where it can be bought. There are also cases 
where the supply of a small value and quantity material is 
the monopoly of some country or company likely to be 
dosed down in an emergency. These are matters of detail 
best left to the experts in the line. What is essential is that a 
certain base must be present, so that any material required 
can be delivered immediately. 


Self-reliance ve collaborations 

It is necessary to be self-reliant. But there are occasions 
where time is a factor, i.e. a project has to be completed 
within a certain time frame but estimates indicate a longer 
period of gestation if only indigenous technology is used. In 
such an event the issue can be considered strictly on merit. 

What offends the ‘self-reliance’ school of thought is the 
abject poverty of self-confidence with which people decide 
on collaborations. If someone trys to buy steel with the 
least knowledge of the varying prices and qualities of this 
material, he will definitely end up paying a high price and 
getting a material of inferior quality. 

This is what is happening in most of our collaborations. 
In the international market everything is bargainable, even 
freight rates. But then bargains can be made only from a 
position of strength. Thus, even to buy a collaboration, 
one needs considerable knowledge of the subject, and that 
is what self-reliance is all about. 

Indians tend to approach the problem emotionally. 
There have been letters from Indian manufacturers to their 
foreign counterparts to supply so-and-so plant similar to 
the one supplied to so-and-so, without even knowing what 
the end product is. There are cases where collaborations 
■have been promoted (especially in the public sector) be¬ 
cause of the temptation of the foreign trip. There are also 
cases where they are promoted simply because it is 
‘foreign.’ 

As the Indian electronics components industry needs a 
very strong R&D base, collaborations should be treated as 
a simple matter of buying time(other peoples’ time spent 
on innovating and perfecting), if it suits our requirements 
and purse. 

Public sector vs private sector. 

There is nothing inherently bad in the public sector and 
good in the private sector. The public sector suffers from a 
confusion of objectives, i.e. it is unable to decide whether its 
main objective is to be a model employer, a pioneer or 
something else. In any case, efficiency seems to be the last 
thing in the minds of those who run the public sector, as 
there is an absolute lack of work norms, accountability and 
industrial culture in this sector. 

The public sector gives greater priority to welfare objec¬ 
tives than to efficiency. But the salary paid or payable is 
irrelevant if employees remain idle and are not used prop¬ 
erly to carry out the main function of the enterprise, i.e. to 
produce. Bringing in the welfare concept before inculcating 
industrial culture is suicidal. 

The private sector has its own weaknesses. In fact, the 
larger private sector undertakings are only a little better 
than the public sector inits. But the public sector units have 
generally fared better in so far as they have recognised the 
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need for an R&D base, and have not hesitated to enter 
capital-scarce fields. 

Economic constraints to growth 

The high rate of obsolescence in the components industry 
has scared the investors. On top of this, due to archaic 
depreciation laws (the value of an equipment used in two 
shifts is 25 per cent after 10 years) records of machinery 
and instruments are kept in account books long after their 
life is over. Where new investments and technologies are 
needed it is necessary to achieve faster write offs. Typically, 
capital equipment should be written off within three to live 
years to enable the manufacturers to update their proces¬ 
ses. 

There is also the anachronism of high custom duties. 
Most materials imported for the electronics industry attract 
120 per cent duty. Components attract 75 per cent duty and 
40 per cent duty is levied on complete equipment. This 
makes it easier to import full equipment than to import 
parts and assemblies. 


the key to microwave 
capacitor performance... 

JFD 

porcelain-ceramic 

monolithics 



Conclusion 

A detailed consideration of the constraints to growth has 
brought a number of points to light which can be sum¬ 
marised as follows: 

1. A fast changing industry needs a fast response. Our 
regulatory and promotional organisations must, therefore, 
be tuned to a fast response. 

2. R&D facilities should be encouraged across the 
board in the components industry. Facilities should be 
available to buy or import much more easily for the small- 
scale firm. Import policies should be framed accordingly. 

3. Material sciences must be promoted vigorously. An 
institute to plan and coordinate research in various fields 
would be in order. 

4. Machine building facilities must be promoted on a 

7. Fiscal policies should be oriented to recognise the 
changes in the modem industiial field. 

8. Lastly, greater efforts should be made to make com¬ 
mon standards for the industry. 

planned basis to engineer products developed in various 
fields. Here again, an organisation at the level of an all- 
India institute is needed. 

5. The basic approach to collaboration should be to 
strengthen our own technology. To promote this, collab¬ 
orations should be encouraged in the existing successful 
units where a certain standard of quality has already been 
built-up and where higher technology can be easily ab¬ 
sorbed. Buying technology like vegetables should be av¬ 
oided. 

6. The constant wavering of priorities between the pub¬ 
lic and private sector should be eliminated. Every project 
should be analysed on its merit 


JFO's new porcelairvceramic fixed capacitors are 
specifically designed to provide thefilghest possible 
performance and stability at UHF and Microwave fre¬ 
quencies in a package compatible with state-of-the- 
art hybrid circuits. Check some of these outstanding 
performance features. 

FEATURES 

■ Very high Q at high frequencies 

■ Extremely high self-resonant frequency 

■ Excellent temperature stability P90± ppm/°Ctyp. 

■ Meet MIL-C-55681 environmental specifications 

■ High RF power handling capabilities 

■ Low dissipation lactate 

■ Very low noise 

■ - 55 *C to -t-125 °C temperature range 

■ Capacitance drift less than 0.1% 

■ Hermetic sealing 

■ Negligible hyaterisls effects 

■ Extremely small size 


Typical Specifications 
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* Phenolic X 
material BodyX 

* High insulation 
properties. 

* Low contact 
resistance. 



/ * Contacts 

/ nickle plated to 
/ withstand 

/ 5 Amps current. 

* Polarised connections 
(or perfect contact. 


QUALITY KEEPS US AHEAD 

GE Gilard Bedronics 

13-16/B, Induclnaf Extale, KOTA-324007 
Ph. : 5719. 6332 Gram . GILARD. Telex : 0303/205 


We indent/supply: 

(a) Capacitor Tissue Papers 

(b) Aluminium & other Metallic Foils 

(c) High Purity Iron Oxide 

(d) Manganese Oxide & Carbonate HPM 
quality 

(e) Cerium/Lanthanum Oxides & its 
compounds 

(f) Praseodymium/Smarium Oxides & its 
compounds. 

(g) Highest Purity Metal & Vitreous Carbons 

(h) And many more raw materials of 
ELECTRONICS/CERAMIC industries from 
our Belgium, Austrian, English and U.S.A. 
Principals. 

PARAMOUNT AROCHEM 
INDUSTRIES 

37 Krishna Appts. — Juhu X Lane, 
Andheri West, Bombay-400058 

Telephone:336 223 GramrENAMELKING 

576 509 BOMBAY-400 058 


POWER TRANSISTORS 


A WIDE RANGE TO CHOOSE FROM 



*2N 3055 
(60V. 15A. 117W) 
•N 149 

(40V, 4A, 40W) 
*2N 3442 


*2N 6253 
(45 V, 15A, 117W) 
•BDY 24 
(90V, 6A, 50W) 
•2N 3772 


(140V, 10A, 117W) (60V, 20A, 150W) 


*2N 3773 

(140V. 16A, 150W) 
(In TO-3 Outline) 
*2N 3054 
(55V, 4A, 25W) 

(In TO-66 Outline) 


♦BO 160 
(250V, 5A, 50W) 

♦BD 165 

(45V, 1.5A, 20W) 




To suit voltage and Power Requirements for Application in Amplifiers, PA 
Equipment, TV Receivers, Invertors, Power Supplies, Switching Mode Power 
Supplies etc. 

2N 3055 has been approved by LCSO. 

Matched Pair* in various gain groups available. 

For Further Details Contact: 
rs Marketing Manager 

I ? Punjab Semiconductor Devices Limited 

ly B-76, Phase VII, Industrial Area, SAS Nagar, Distt. Roopnagar-160051,Punjab 

Phone: 87453 


Dedicated to Semiconductor Technology. 
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CAPACITORS FOR SCR COM 

Sudhakar N. Joshi 


The silicon controlled rectifier (SCR) is a three-terminal 
pnpn semiconductor device with characteristics similar to 
those of a thyratron. The application of SCRs in industrial 
and commercial power control systems has grown consid¬ 
erably in India in the last few years. High-voltage high- 
power controlled rectifiers have created a new concept of 
solidstate power control systems. Conventional AC/DC 



TION 


CATHODE 



ANODE 


GATE 

Fig. 1: PNPN SCR structure 

general-purpose capacitors are unsuitable for these appli¬ 
cations. Capacitors for these applications require high peak 
and RMS current ratings, high insulation resistance, low 
power factor and low inductance. 

SCR operation 

The function of the pnpn structure (Fig. 1) is that of 
controlling power by serving as a switch. The SCR acts like 
a diode (Fig. 2) in the reverse direction, blocking current 
from cathode to anode. In the forward direction, the cur¬ 
rent is blocked until it is turned on by a pulse between the 
gate and the cathode. The ‘on’ state is characterised by an 



CURRENT 


turns off at the end of the conduction half-cycle when the 
anode voltage becomes zero. 

A fast turnoff is normally desired in hign frequency 
operations. This is achieved by the use of a charged 
capacitor delivering energy into the SCR when allowed to 
reverse bias SCR in the conducting state. The device will 
conduct a high reverse current, discharging the capacitor. 
Fig. 3 shows a typical capacitor switching the SCR circuit. 
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c 

] LOAD 

>B 

A 1 

+11 
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. 
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. 


I Fig 3: Capacitor Switching _ | 

SCR1 is assumed to be ‘on - and SCR 2 is assumed to be ‘off 
with on gating signals applied. Because SCR1 is conduct¬ 
ing, the voltage level at point A is nearly zero and with 
SCR2 ‘off the voltage at point B will be very close to +V. 
The capacitor C is charged to +V. If a gating signal is 
applied to SCR2, it will turn on virtually instantaneously. 
The voltage at point B will drop to zero and a' negative 
voltage pulse is seen at A, putting a reverse voltage across 
SCR1. This discharges the capacitor through the SCR,re¬ 
sulting in SCR1 being turned off. 


Fig. 2: SCR V/t characteristics 

extremely low forward impedance and the current flow is 
limited only by the external circuit. 

Capacitor switching 

The SCRs can trigger on large currents with very small 
gate current levels. However, the controlled rectifier loses 
the gate control of the anode current after the conduction 
begins. The SCR must be turned off by reducing the anode 
current flow below the device holding current. For AC 
applications this problem does not exist because the device 


High power SCR applications 

Industrial uses of high power SCRs include power con¬ 
version, frequency conversion, power and process control 
functions in chemical, steel and petroleum industries. Fig. 4 
shows a typical chopper circuit for DC motor speed control. 
The effect of the chopper is to release power in short bursts, 
the duration of each burst controlling the speed of the 
motor. 

The solidstate motor controls are a big improvement 
over auto transformers, potentiometers or variable gear 
trains because of their better torque characteristics. The 
shopper circuits allow a smooth variation of the average 
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armature voltage and there is no loss of power at low speeds 
and no dissipation of energy in the control resistors as in the 
conventional method of speed control. 

Capacitors for SCR commutation 

The commutating capacitor is a vital part of SCR circuits. 
The losses in the capacitor have to be kept as low as 



Fig. 4: Chopper circuit for D C. motor speed control 

possible to maintain high overall efficiency of SCR circuits 
and to avoid shortened life owing to high internal tempera¬ 
tures. In India, conventional AC/DC general-purpose 
capacitors have been used for these applications due to 
non-availability of the specialised components. The very 
short turn-on times needed for maximum efficiency require 
capacitors capable of discharging large peak currents up to 
1000 amperes in very short periods. These factors make 


general-purpose capacitors unsuitable for SCR applica¬ 
tions. 

The use of paper dielectric capacitors in commutation of 
SCRs has limitations due to increased losses at higher 
frequencies, which can cause a rapid increase in the dielec¬ 
tric temperature leading to a capacitor breakdown. There is 
also a point at which the dissipation factor of paper rises 
with temperature at such a rate that a breakdown is inevit¬ 
able. 

Commutation capacitors need to have a low inductance, 
a low equivalent series resistance and a high current rating. 
They need to be vibration proof and may be used in high 
humidity and temperature conditions. Metallised polycar¬ 
bonate' is the normal dielectric used for these applications 
due to its high insulation resistance, low power factor and 
excellent stability. In some applications metallised polyes¬ 
ter may be used because even though it is inferior to 
polycarbonate, it is still greatly superior to paper-. 

The nature of the voltage, current and frequency applied 
to commutating capacitors varies greatly with circuits and 
applications. A degree of individual tailoring of the 
capacitors to match the circuit requirement is needed and 
recommended. CJ 


We Manufacture 

Precision coldforged machine screws, 
Self-tappir.g screws, and 
Solid rivets. 


M3 to M5 sizes, in lengths of 6mm to 35mm. 

Available in various shapes and heads: 

Cheese head, Countersunk head, Pan head, 
Round head. Fillister head etc. 

ACKSONS COLDFORGE 

Type 11-15, Vikram Sarabhai 
Instronic Industrial Estate, 

MADRAS-600041. 

Telephone : 411084 
Contact Telex: 041-7368 RMBL 
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S0UD STATE 

TV PATTERN GENERATOR 

) An indispensable tool for TV Circuit Oasigimrs. 
Development Engineers 6 Production Technicians 
m TV factories. 1V Maintenance 6 Service Centres. 
Engineering Colleges 6 Polytechnics. TV Studios. 

> Push-button actuated Video Patterns for quiek. easy 
ttouble-shootiag. 

l Designed to CCIR Standard B incorporating the 
latest N.R.D.C. Proass developed at CEERI. Pilani. 
Anitabh in two ttnnmlimS mMs: 
'STANDARD'tnd 'DELUXE'. 

AFC0 LIMITED 
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Wire wound 

RESISTORS 

(PIA & PPR SERIES) 

are type approved by 
*LCSO, BANGALORE 
against JSS 50402 
RFHT1 & RFHT 2 from 
2.5 w to 100 watts 











APPROVED RANGE 


RFHT 1 — 

2.5 

In. to 10 k A 

RFHT 1 — 

6 

in to 20 k n 

RFHT 1 — 

9 

in to 68 k n 

RFHT 1 — 

12 

1 n to 100 kn 

RFHT 2 — 

15 

ion to 6.8 kn 

RFHT 2 — 

25 

10n to 18 k ft 

RFHT 2 — 

50 

ion to 39 k ft 

RFHT 2 — 

100 

15 ft to 91 k A 
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Gram: POTMETER Telephones: 63432, 63811 


Area Distributors: 

INDIAN TECHNOLOGICAL PRODUCTS 

Building No. 35-36, Flat No. 305-306, Nehru Place, New Delhi 110019 
Telephone: 682583,389244 Gram: INDIASBEST 



WARNING 

Notice is hereby given to whom it may 
concern that our clients: Gilard Radio 
Products, B-45/46, Vishnu Garden, 
Part-1, New Delhi-110018 are the regis¬ 
tered proprietors of the following artistic 
work under the title NG used by them for 
radio and television parts, amplifiers, 
taperecorders, transistors and radios in¬ 
cluding car radios. 



INDIA 


The said artistic design is protected and 
registered under the Copyright Act, 1957 
being registration No. A. 20678/78, 
thereby granting to our clients the exclu¬ 
sive rights in the use thereof. 

The use by any person of the said artistic 
design as well as trade mark identical or 
similar to the above or any colourable 
imitation thereof will constitute an in¬ 
fringement of our clients’ statutory rights 
and will be suitably dealt with in accor¬ 
dance with the law holding the infringer 
responsible for civil and/or criminal ac¬ 
tion. 

Dated this 28th day of November, 1978 

Sd/- 

J.C. Sehgal, Advocate 
Oriental Trade Marks Bureau, 
3/2, Jhandewalan Extension, 
New Delhi-110055 
Ph: 528558, 563392 



METALLISED POLYESTER 
METALLISED POLYCARBONATE 
POLYSTYRENE 


• AVAILABLE IN’. 

BOX. ROUND* FLAT 
CONFIGURATIONS. 

• RADIAL A AXIAL LEADS. 

• FOR PROFESSIONAL & 
ENTERTAINMENT APPLICATIONS. 


CTR. MANUFACTURING MDU (TRIES LTD. 
NAGAR ROAD. POONA ATOM 


ucemce: CONDENSATIONS PMBDURB S.A.SWITUH.ANB- 


AUTHORISED STOCKISTS 

• Bombay: Precious Electronics; Tel: 367459. 

• Delhi: Indian Tech. Products; Tel: 682583, 

• Madras: Texonic Instruments; Tel: 38993; Precious 
Electronics; Tel: 85972. 

• Bangalore: Bangalore Electrical & Electronics; 

Tel: 80840. 

• Poona; Trio Radio; Tel: 47129. 

Nagesh Electrical and Electronics; Tel: 447333. 

• Baroda: Mandar Electronics Tel: 54142. 
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CONSTRUCTION 


Make Yourself This 
LOW-COST SOLIDSTATE 
EMERGENCY LIGHT 

Pradip Mukhopadhyay 


This solidstate emergency light dispenses with the use of 
any relays and, therefore, enjoys a much longer hie expec¬ 
tancy. It runs on four torchlight cells and can be housed in a 
small box of the size of a VV battery box. 

It consumes very little power when the AC mains supply 
is available. And, what is equally important, it wastes very 
little power (which may be measured in milliwatts) in the 
form of heat when in the conducting state, i.e. when the 
emergency light's bulbis'on.' Besides,it is very economical 
to build as it does not require any cosily component. 

Working 

To understand the operation of the device, let us first 
consider the circuitry within the dotted box, assuming all 
other components outside the box to be absent. Resistor 
R3 biases T1 into conduction, causing a current to flow 
through R5 Now, as the emitter of T1 is connected directly 
to the base ofl 2. all this collector current goes to the base 
of 12, causing it to be biased in the forward direction too. 
T2 wits ofl without this base biasing current, but with the 
introduction of this current 12 comes into conduction and 
lights up the bulb 

The resistors R3 and R5, and the bulb B1, are so chosen 
that at the stated battery \oltagc, and with good transistors, 
both T1 and T2 are driven into saturation. In the saturated 
state, Vcr of transistors is very low. For T1 it is typically 
around 100m V and for T2 it is about 500mV. The product 
of VcEtSat) and It is equal to the power dissipation in the 
transistor. For T2, it comes out to be about ISOmW. In the 
worst case, it can be 1.5 W (provided, of course, the bulb is 
not replaced by a thick copper wire). 

Now, let us see what happens when the presence of D1 
and R2 is also considered. They have as yet no action on the 
circuitry just described, but they start functioning in the 
presence of mains voltage (AC only). Resistors R2 and R3 
form a potential divider, dropping a fraction of the mains 
voltage across R3. 

Diode D1 rectifies this AC voltage, allowing half-wave 
pulses through R3. This helps not only to provide a DC 
voltage to the base of Tl, but also saves a lot of power 
which would otherwise be dissipated in R2 and R3. 
Capacitor Cl provides a bit of filtering to these half-wave 
pulses which are now fed to the base of Tl. But as Tl is an 
npn transistor, the negative half-wave pulses only succeed 
in reverse biasing it. The current that now flows through the 
collector of Tl is Icbo, and with the transistor chosen, it is 



Fig 1 • Circuit diagram for the emergency light 

PARTS LIST 

Tl —CIL147A or BC147A transistor in TO)Oh mode (CDIL) 

T2 — ECN100 (EC) or SL102 (SEM) transistor with a heatsink 

Cl — 22 >iF, lhV electrolytic capacitor 

(71 — EC4001 diode 

D2 — EC400f, diode 

Rl — 27-kilohm, 1-watt resistor 

R2— 120-kiiohm, ‘/i-watt resistor 

R3— 6.8-kilohm, Vi-watl resistoi 

R4 — 270-kilohm, '/4-wait icsistoi 

R5 — 200-ohm, Vj-watt resistor 

B1 — 3.8V, 300mA bulb (Philips) 

B2— 6V battery (4 cells, ‘IR20’ or equivalent) 

Ne — Wire-ended neon bulb, green 

FI — 100mA 1 ) Both glass cartridge type fuses, 

F2 — 1A J with their holders 

Misc — Small clip-on heatsink (TO5) forT2, printed circuit board 
or tag board, enclosure for the eliminator. 


much less than 1 jiA (typically a few nA). Now, T2 re¬ 
ceives no voltage at its base, and the current flowing 
through its collector-emitter junction is only Iceo For the 
EC type transistor, it is about 15nA and for the SEM type 
transistor it was measured to be about 2()nA. Clearly, this 
tiny current cannot light the bulb which therefore remains 
off. Hence, the total current in the ‘off state is nearly 
24nA, giving the off-state impedance of about 250 
megohm to the battery. The power dissipations in both the 
transistors are very low, because of their high resistance 
values. 

However, when the mains voltage across R3 ceases (due 
to a power-cut or removal of the power chord etc.), the 
reverse bias to Tl is removed. Due to the charge accumu- 
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lated on Cl, a slight delay occurs in the bottoming of Tl. 
This is useful, for as soon as Tl is bottomed, T2 is also 
bottomed in no time (after nearly O.S .Msec., if not less). But 
the cold resistance of the filament of B1 is low, and hence a 
huge amount of surge current flows through the collector of 
T2. This limits the longevity of the battery and T2 in the 
long run. Due to the presence of Cl, Tl is bottomed a bit 
slowiy (typical 1 y 0.5 sec.) and the filament of the bulb has 
some time to heat up, thereby not drawing too heavy a 
current. 

The purpose of D2 and Rl. is to trickle charge B2 to 
improve its working life. Moreover, the shelf life of B2 is 
also lengthened (because a load of over 250 megohm is 
practically an open circuit toB2). The neon bulb (Ne) 
indicates the presence of mains voltage. 

Fuses FI and F2 are included in the circuit to prevent 
accidental shot (circuiting or other mishaps. SI is chosen as 
a DPDT slide switch, for not only is it very cheap and small, 
but also two electrically independent sections are available 
for it. And with it, when the functioning of the light is not 
required, the gadget is switched off, presenting an impe¬ 
dance of well over 1000 megohm to the battery and the 
rnains. D 
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QUALITY 

COMPONENTS 

For 

RADIOS, TELEVISIONS 
AMPLIFIERS, TRANSISTOR 
& TAPE RECORDERS 



INDIA 

the PRODUCTS by Gilard 
Engineering Family 


Manufactured By: 

GILARD RADIO 
PRODUCTS 

NEW DELHI-110018 


Sole Distributors: 

TANTIA ELECTRONIC CO 

422, Lajpat Ral Market 
DELHI-110006 
Phone: 279362 
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microprocessor products 


Texas Instruments. 

MOS Memories 

4K 5^12 

| —dynamic -R AMs — 8TATIC— « 

m MAGNETIC BUBBLE MEMORY * K 
TIB020S/S 

ROMs EPROMs / 

8K 4K x8 X 

SK AND 1SK / 


AIM 


Character Generator 
•*7 64 a 8* 7 


SHIFT REGISTERS 

Dual Ha* Quad 

UART 

8B.S36-BIT CCD MEMORY 


Diskette 


RAMBLB/BOARDB 

ACCMBBOmBB 

RACK B DRAWER BYBTKMB 


BOCKBT TBRMIMALB B TKRBUMALB 


Holtito™ NnM Wiring Contact KH 


DIGITAL CASSETTES. 

wabash 

Tape Corporation 

MAGNETIC CARDS 


BOCKMTB, DIR 


BOCKBTB, QBMMRAl 


WIRE, CABLE, TUBING 

SHIELDED & UNSHIELDED 

HOOK-UP 

WIRE 

FLEXIBLE WIRE-WRAP WIRE 

Computer Cables 


Magnetic 

tape 


Cermet Precision 
Rectilinear 

Non-Linear Potentiometers 


MIL-SPEC 


Teflon 9 


f Dials 
Turns-Counting 

Microprocessor Compatible 

SIP DIP Conv8rtOT 
Resistor Network 

Binary Ladder Networks Filters 

Displays Modoles 


right down to , 
the component level. 


flop A Distributor 


zenith electronics 


w 


841. Pane hr etna 
Mama Parmanend Man. 
•ombev-400004 (Ml) 
Phana s 184214 
Own: 1 Zf NTRONICS 
T«Im tQIMIM ZENITH 
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ANOTHER QUALITY PRODUCT FROM 




TYPES AVAILABLE 


SUPER 73 TIN/27 LEAD 

SUPREME 70 TIN/30 LEAD 
DELUXE 60 TIN/40 LEAD 

STANDARD 50 TIN/50 LEAD 
REGULAR 40 TIN/60 LEAD 
COMMERCIAL 30 TIN/70 LEAD 
GEN.PURPOSE 20 TIN/80 LEAD 

UNIVERSAL RADIO CO. 

1800, Chandni Chowk, DELHI-110006 
Phone : 275883 Grams : UNRACO 
Branches : BOMBAY • CALCUTTA • MADRAS 


"“SSBSnre 

ON COPPER CLAD 
LAMINATES AND 
GLASS EPOXY 



K. D. INDUSTRIES 

169, Acharya Prafulla Ch. Road 
Calcutta-700 004 

IPHONE:S5-8125« 54-35501 



A real wizard in the field of precision Electronic 
components, regular supplier to big electronic 
industries of India (manufacturing electronic in¬ 
struments & equipments). 

Facility of testing the components as per ISI & 
defence specifications is available. 

Main components are:- 

1. PCB-type relay sockets 

2. Solder-type relay sockets 

3. Coil formers (as per defence standard also) 

4. 9-pin P C. type valve sockets 

5. 11-pin valve socket & 8-pin octal socket 

6. Various kinds of fabricated & press compo¬ 
nents. 

7. IC sockets of all kinds 

Please contact: 

Wizard Electronics 

346 Shopping Centre, Kota 324007 (Raj). 
Phone: 5892 Gram: WIZARDONIK 
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Electronic Organ 

Small electronic organs are becoming very popular nowa¬ 
days. A few models are already in the market, but they are 
quite expensive. Here is an inexpensive organ which can 
be built within Rs 75. 


When the probe is touched to any one of the presets, a 
note is produced. Set the vibrato control to zero and adjust 
the presets for correct pitch, comparing with a harmonium, 
piano, a pitch pipe or any other musical instrument. 

SUNIL BH AN DARI 


I 


+9V 


PROBE 


VR1 —- ■ 


ONLY THE LOWER 
POINTS ARE 
CONNECTED 10 
COMMON PIN 2 
THE SECOND END 
Of PRESETS l00i 
ARE INOIVI- “ 
DUALLY 
CONNECTED 
TOTBY 
PRESS BUTTON 
OR A PROBE 


I 



This organ is constructed using IC 556, a dual timer. The 
timer is connected as two separate multivibrators — a tone 
oscillator whose frequency depends on the value of resistor 
used on keyboard, and a vibrato oscillator running at 
about 10 Hz. For the keyboard, presets are preferable as 
they can be tuned to an exact tone. 

The threshold pin 2 of the IC is connected to the presets 
on keyboard. Thus the pin numbers 1,2,3,4,5,6,14+ and 
7- form one oscillator and rest of the pins form the second 
oscillator, with R4, R5 and C5 producing a 10Hz square 
wave at the output pin 9. The output from pin 9 is fed to pin 
3 (first oscillator’s control voltage pin) via a potentiometer 
which can give varying depth. 

R3 and C3 filter out the higher frequencies produced due 
to sharp edge of the square wave. R1 limits the output of 1C 
within its capabilities and also reduces battery consump¬ 
tion. Cl blocks the DC voltage from going to speaker. C6is 
used for stability against the increase in internal resistance 
of battery due to aging. 

The frequency of first oscillator is given by the formula 
F * 1/T, where T * tl + t2 ‘ 12 

tl - 0.7 x (R2 + VR) x C , „ 

and t2 = 0.7 x C —*1 


Self-regulating Battery Charger 
With Short-circuit Protection 

The bridge rectifier BR1 applies a full-wave rectified 
unfiltered voltage to the battery (12V) through SCR1 
(5A). The gate current of SCR1 is obtained through an 
indicator lamp LI (200mA, 6V) and diode Dl. SCR2 is 
used for automatically stopping the gating pulses to SCR 1 
on full charge. The voltage of the battery being charged is 
monitored by the potential divider R4-R5-R6 which 
charges C2. When the battery is fully charged, as sensed by 
R5, C2 has sufficient voltage to break zener Z2, and trigger 
SCR2. 

When SCR2 goes'on, - indicator lamp LI lights up giving 
a visual indication that charging has ceased. Ones the 
charging current ceases, the battery voltage rapidly falls 



ing current is applied to the battery. 
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When the battery is very near to full charge, the decay 
time rises to such a value that mean current is very much 
reduced. The decay time becomes so long that SCR1 turns 
on perhaps only once in every 10 half-cycles and the charg¬ 
ing current reduces to a trickle (a few hundred milliamps). 
Thus the charging current does not fall to zero sharply but 
reduces very slowly over a period of several hours from full 
rate to. a trickle. The trickle charge is maintained 
indefinitely. 

The power transistor T1 (PT4, 2amp), is used to have a 
constant current charging. The zener diode Z1 (1.8V) 
maintains a constant voltage across the base-emitter junc¬ 
tion of T1, thus giving a constant collector current which is 
also the charging current of the battery. 

If the terminals‘A’ and‘B’ are shorted, as would happen 
if a dead battery is connected, nearly ail the voltage appears 
across the base collector of T1 and none appears across 
AB. The indicator lamp L2 (20()mA, 6 V) lights up, indicat¬ 
ing a short circuit. 

As T1 should dissipate considerable power (about 25 
watts, for charging a 12 V battery at 2 amps), it must have a 
good heat sink. 

N O. GUNASEKHAR 

Changeover Switch 
With Built-in Priority 

This simple circuit acts as a changeover switch with a fixed 
priority. When power is switched on, only the first load 
(LI) is connected, irrespective of initial conditions. 
. Changeover to the second load (L2), which may be a preci¬ 
ous gadget requiring protection from switching-on trans¬ 
ients, is under your control and can be done only by pres¬ 
sing the push-button switch (S2). The load LI may just be a 
dim light bulb or an indicator light. 



When AC mains power is switched on through S1, power 
is applied to load LI via the normally-closed contacts R/l 
of relay R. If S2 is pressed momentarily, power is instantly 
applied to the load L2 and simultaneously to the electronic 
circuit. 


Components Cl, Df. Rl, D2 and C2 form the 
transformerless low-voltage power supply. Cl is the ex¬ 
cess voltage dropper. Rl is the initial surge current limiter. 
D2 rectifies and C2 smoothes the DC output. 

When S2 is pressed, a DC voltage gets applied across the 
relay R and it operates. The relay’s contacts move over to 
the other position, switching on load L2 and offering an 
alternative path to the AC current to keep the low-power 
supply alive. The load L2 will now remain‘on’even if the 
push-button switch S2 is released. 

Now if the AC supply fails, or is switched off through SI, 
the relay’s contacts R/l will move back to their normally- 
closed position and get connected to the load LI. If the AC 
power is switched on again, only the load LI will switch on. 
To switch on L2, the push-button S2 will have to be pressed 
once again. 

D VENKATASUBB1AH 


Binary State Indicator 

Do you want to test any of the digital equipment at home? 
If yes, here is a simple circuit which will indicate the binary 



state at any particular point. The circuit uses four LEDs, 
one inverter and four resistors. 

If the two points ‘ A’ and ‘ B' are at the same level, D1 and 
D2 will remain off as both the ends of LEDs are at the same 
level. But D3 and D4 have different levels at their opposite 
ends because of the inverters. So one of the diodes D3 and 
D4 (whichever is forward biased) will glow. 

In the same way, if points ‘A’ and ‘B’ are at different 
levels, one of the diodes D1 and D2 will glow, indicating 
the state at the two points. 

Resistances in series with the LEDs are to limit the 
current through the LEDs. Any of the LEDs (of about 
20-30mA) may be used. 

Inverter used may be a spare gate or transistor. Any one 
of the gates of IC 7404,7400 or 7432 may be used; in case 
of 7400 and 7432, all the inputs of the NAND gates should 
be shorted. 

SUNTI. PIPLANI 
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Jb x. 


Single source of US* 
all electronic components/ 
from U.S.A. i 

The users of Electronic components always look 
for high-quality material at the lowest price with 
quick delivery. NATIONAL SEMI-CONDUCTORS 
offer you all thdse through their Exclusive 
Agents in India-SUJATA SALES AND 
EXPORTS LTD. 

Be it MIL specifications. Industrial grade or 
Consumer electronics, NATIONAL SEMI- < 

CONDUCTORS cover the complete range of ( 
Electronic components. Components for ' 

Defence. Tele-communication. Computer. 
Micro-processors. TV. Tape Recorders, Radios, 
Digital clocks, Video games etc. are all manu¬ 
factured by NATIONAL SEMI-CONDUCTORS. 

NATIONAL SEMI-CONDUCTORS can meet 
all your requirements or atleast 80 percent of 
any type of components required by the Electronic 
Industry. 

In case some items required is not manufactured 
by NATIONAL SEMI-CONDUCTORS or is 
complimentary to their product, or you may be 
in the computer field and need peripherals to go 
alongwith NATIONAL SEMI-CONDUCTOR 
chips. SUJATA will supply all the items from 
one single source-all these from U.S.A. 

Save time, energy and money by buying through 
one single source all your requirements. 








SUJATA SALES 
AND EXPORTS LTD. 

112 Bajaj Bhavan, Nariman Point 
Bombay-400 021. 


Phone: 234658 Gram: ELECTECH. 
Telex: 011-3855. 


Branches at: Calcutta—New Delhi 


Secunderabad—Bangalore. 
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EXPORT OF ELECTRONICS 
GOODS FROM INDIA rh.ii** 


It cannot be denied' or doubted that electronics,both as a 
science and as an industry, has been growing extremely 
rapidly in recent years. The fact that the total world con¬ 
sumption of electronics goods has been estimated to rise 
from 70 billion dollars to 170 billion dollars during the 
decade 1970 to 1980 is good enough evidence for anyone 
who may doubt the rapid progress of electronics. 

At present, the electronics industry in India produces 
goods worth around 600 million dollars every year. This is 
not a very significant achievement when compared to the 
progress made by the western countries and Japan. How¬ 
ever, it is encouraging to note that the Indian electronics 
industry has a wide technology base and infrastructure 
capable of producing sophisticated electronic and com¬ 
munication equipment and systems. These can cater for the 
needs of users in the defence services, posts and telegraphs 
departments, railways and in numerous other fields. The 
industry is now also trying to meet the increasing demands 
of entertainment electronics. 

India has at present more than 100 large and medium- 
scale electronics factories in addition to over 2,000 
small-scale units, altogether employing nearly 200,000 
people. Research and development is carried out in 35 
national laboratories and in about 100 units specially rec¬ 
ognised by the government. 

The salient features of any electronics industiy, whether 
Indian or foreign, are low investments, a high potential for 
employment and scope for the rapid development of a latge 
number of assembly-oriented small-scale firms. Further, 
electronics can have a catalysing effect in the development 
of a number of other industries. 

The Indian electronics industry has been able to achieve 
all these benefits. But owing to its concentration on becom¬ 
ing self-reliant in a short period, less attention has been 
given to exports of electronics items. Concerted efforts are, 
however, presently being made to enter the world market 
on.a larger scale. 

While the entire production of electronics goods in the 
country, is expected to go up from a value of 600 million 
dollars per year to 5 billion dollars per year in the next 10 to 
12 years, exports alone are targeted to increase from the 
present level of a value of 50 million dollars per year to 250 
millio n dollars in the next five years, and to around 1 billion 
dollars in 10 years. These targets may, hopefully, be 
achieved, thanks to two major advantages—the carefully 
planned and wide-based infrastructure, and the continuous 
availability of cheap operative labour and highly skilled 
technical manpower. 

Mr R.M.Nayar is chairman and managing director, Electronics 
Trade and Technology Development Corporation Ltd, New Delhi. 


Keeping this in mind, many export-oriented production 
units using modern technology have been set up in recent 
years. Wherever necessary, the government has permitted 
the import of knowhow to support such ventures. 

At present, the organisations actively involved in impro¬ 
ving the image and saleability of Indian electronics goods in 
foreign markets are the Electronics Trade and Technology 
Development Corporation (E'lTDC), the Trade De¬ 
velopment Authority of India, the Engineering Export 
Promotion Council, and the Santacruz Electronics Export 
Processing Zone. 

Information concerning the Indian electronics industry 
is also available in the commercial sections of all Indian 
embassies abroad. Moreover, a number of our young and 
enthusiastic diplomats are helping to capture markets for 
Indian electronic items. There is also hardly any interna¬ 
tional trade fair or exhibition where Indian electronics 
goods are not displayed. Exclusive electronics buyer-seller 
meets and technical seminars are also arranged frequently. 

The Electronics Trade and Technology Development 
Corporation is continuously engaged in augmenting the 
production of better quality electronics goods in India. It is 
also making all efforts to export entire projects a nd systems 
in the communications and allied fields. Consultancy ser¬ 
vices for setting up exclusive electronic industrial estates 
are being offered to interested developing countries by the 
ETTDC. This organisation has already launched a few 
production programmes which arc oriented towards the 
large-scale export of black-and-white low-cost TV sets, 
computer memories and components. In addition, a 
number of techno-commercial export houses are operating 
on the lines of general trade companies in the Far East. 
They are engaged in the development of export markets 
and trade with the support of the government. 

At present Indian exports of electronics items range in 
technology from aerospace radars and electro-mechanical 
components to low-cost radios. India now hopes to export 
more sophisticated systems using competitive hardware 
and software, especially in the communications, instrumen¬ 
tation and computer fields. In addition, there is a good 
prospect of obtaining large-scale sub-contracts from de¬ 
veloped countries for assembly jobs, labour-heavy 
electro-mechanical components and sub-assemblies. 

The Santracruz Electronics Export Processing Zone is 
sure to play a crucial part in boosting Indian exports of 
electronics goods in the near future, litis free trade zone is 
now poised for a big leap forward, having gained adequate 
experience in the past four years. Let us therefore hope that 
our country will soon secure a large share for itself of the 
world electronics market. 
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Electrolytic Capacitors 

Professional Grade power electronic Capacitors are 
manufactured from high purity 99*99% Aluminium 
etched foil with high capacitance volume ratios and 
ripple current capability Long operating life (more than 
5000 hrs) and extrenely low Leakage current (less than 
.02 CV+5 Ua) are ideally suitable for Defence. Telecom 
munication and other industrial professional equipment. 
acon capacitors are Generally manufactured as per JIS 
C5141. IEC 103 and ISS 4317 Part-1 

Available from .47 mfd to 25,000 mfd 
Working Voltage 6 V to 100 V 


Ashish Electronics Pvt. Ltd. 

Regd. Office: Navayard Chhani Road. Baroda 390 002 

I Phone: 8866 Gram: JH0NELEC' 

Telex: JHONSON 017-259 
DELHI -BURMAN AGENCIES 
BOMBAY -SANGEETA ELECTRONICS 
BOMBAY -SKYKING AGENCIES 
HYDERABAD-MODERN ELECTRONICS 
MADRAS -SINGH TRADING COMPANY 
CALCUTTA -GENERAL RADIO 


273453 

388974 

386857 

43036 

85904 

23-1357 


CONTINUOUSLY VARIABLE AUTOTRANSFORMERS 

SINGLE PHASE THREE PHASE 


AIR COOLED 


MANUAL 

PANEL 

MOUNTING 


1 AMP TO 200 AMPS 



OIL COOLED 

MOTOR 

DRIVEN 

TABLE 

MOUNTING 


TO IS 5142*1969 


Also Manufacturers of: 

STATVOLT Constant Voltage Transformers. 50 to 1000VA Input 
180-250V Output 230V -t 1% • Flash tests units 2.5KV & 5KV 





ELECTRICALS 

P.B. 16221, Mazagaon, Bombay-10, Phone; 377498 Telex: 011-5104. 


Attention 
Electronic equipment 
Manufacturers 
Now available indegeniously 



e No Vent. No leaking problem 
a Completely Sealed steel body, 
e Single or in Stacked form upto 12 volts, 
a Capacity ranging from 150 M.A.h. to 1 A.h 

Manufactured by CELLS INDIA 

C-14 MARUDHAR INDUSTRIAL AREA. BASNI 

_ JODHPUR-342005 Ph ; 20089 

Apply for distributorship in unrepresented Areas. 

Distributors for Rajasthan. MP4 Qu|rst. M/s Goodwill Enterprise Inside Jalorl Gate, 
dodhpur 342001: for Karnataka' M/s Sudha Industrial Comblnss, 16B3,3rd Cross Road. 
Ramohenapuram, Bangalore 660021: tor Delhi. Punjsb, Haryana. Chandigarh, H P 4 
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PHIUPS 

ELFCTRONIC 

COMPONENT*; 

POTMETEjTS. 

CR SERIES RESISTORS 
CERAMIC. CAPACITORS 
LOUDSPEAKERS 
PUC GANGS CTC 




CAR AERIALS, CAR 
CONDENSERS, 
SUPPRESSORS b 
ACCESSORIES 


GILARD 

PREC.SION 
COMPONENTS 
TV VALVr BASES. 
JOHN PLUGS b 
SOCKETS FTC 


WIRES 4 
CABLES 

PVC HOOK-UP b 
ELEXIBIE WIRES 
MIKE b PICK UP 
LFADS. SMIE10FD 
b EARTHING WIRE 


BE.I 

COMPONENTS 


T V. SPARES 


ELECTRONICS 

AI MOST EVERYTHING 

in electronics 

MUD WITH 
SIIPIRP, QIJAI ITY 
A I COMPf 1ITIVE 



WINDWELL 

WINDING 
MACHINE FOR 
RADiO-TV 
ELECTRICAL-AUTO 
. AND ELECTRONICS 
INDUSTRIES 


GLASS 

FUSES 

FUSE HOLDERS 

'<? y. b mm ft 

;>0 X !> MM 


BINDING 
TERMINALS 

,N VARIOUS 
VARIETIES 
BAKFI.I1E KNOBS 
POWER PI UEiS ft 
SOCKETS 


ELECTRONIC 

ACCESSORIES 


SERVING 
SINCE 1948 


CHOUDHARY TBADING CO. 

.1616/11. BHAGIRATH PALACE. CHANDNI CHOWK, OELHI-110006. 
PHONE: 27837S Glam : CHAUOHRICO 
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IM 6100: THE 

MINICOMPUTER ON A CHIP 


Hardware cost limits the use of minicomputers for dedi¬ 
cated applications to systems bearing a price tag of at least 
$ 10,000 or more. The economies offered by low cost, high 
performance, commercially available microprocessors 
have opened up entirely new fields of dedicated computer 
applications which may not have been feasible or cost 
effective. 

However, presently available microprocessors do not 
fare well in cost performance trade-off with hardware and 
software in areas currently dominated by minicomputers. 
The microprocessor- based system needs extensive soft¬ 
ware development to enhance its capability and be a useful 
system design tool. Because of the lack of adequate soft¬ 
ware support, a microprocessor- based system may require 
longer development time than minicomputer- based sys¬ 
tems. In addition, the need of specialized software, general 
utility programs, mathematical routines and executive sys¬ 
tem software can increase the cost and lengthen the system 
development time by at least an order of magnitude. In 
order to justify these higher development costs, the 
microprocessor- based system must have a sufficiently 
large production volume. 

The challenge of bridging the cost/performance gap of 
minicomputer vs. microprocessor has been met by the per¬ 
formance of a true minicomputer in a unique, single-chip, 
low-cost microprocessor, the IM6I00. 

By emulating an existing minicomputer architecture, the 
IM6100 overcomes many of the problems associated with 
the current microprocessor technology. The IM6100 is a 
single-chip, 12-bit, parallel microcomputer which is capa¬ 
ble of executing the instruction set of Digital Equipment 
Corporation’s PDP-8 minicomputer. The IM6100 is de¬ 
signed by using state of the art ‘silicon gate complementary 
MOS’ technology which offers high packing density with 
good speed performance, noise immunity and extremely 
low power dissipation. The internal logic structure is fully 
static in nature and allows the clock to be stopped between 
instructions, cycles or minor cycles. In addition, it requires 
single +5 volt supply. AH the signals aie fully TTL compat¬ 
ible. The design has been optimised to minimise external 
packages, thus, reducing the overall system cost in com¬ 
parison with other microprocessors that require multiple 
supply voltages and support chips. 

Tlie ability of complementary MOS technology to with¬ 
stand larger variation of supply voltages and temperature 
range automatically qualifies the IM6100 for military ap- 


Mr A.A, Alva res is international products manager. Zenith 
Electro-Systems Pvt Ltd, Bombay. 



(40 PINS) 


Fig. 1 : Functional Block Diagram 

plications, so far ignored by other microprocessor develop¬ 
ers. 

The functional block diagram of the IM6100 is shown in 
Fig. 1. It has six 12-bit registers, a programmable logic 
array (PLA) to generate control signals, an arithmetic and 
logic unit (ALU) and timing circuitry. 

The 12-bit data bus handles address, data and instruction 
transfers between the CPU and the memory or the 
peripheral devices on a time multiplexed basis. All data 
transfers within the CPU are handled by the internal 
bidirectional bus. The accumulator (AC) is a 12-bit register 
in which arithmetic and logical operations are performed. 
All programmed information transfers between memory 
and peripheral devices are passed through the ac¬ 
cumulator. 

As shown in the block diagram, the IM6100 allows two 
separate pins to connect an external crystal, thus eliminat¬ 
ing the need of expensive and cumbersome clock 
generators or clocking mechanisms. The internal circuitry 
is designed to operate at any speed between DC and 
2 MHz. The internal timing circuitry will divide the crystal 
frequency by two and provide the base timing of 500ns 
clock frequency with 50% duty cycle for system operation, 
with a 4MHz crystal. 

The program counter (PC) controls the program sequ- 
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ence. It contains the address of the memory location from 
which the next instruction is fetched. During the instruction 
fetch, contents of the program counter are transfered to the 
memory address register. The program counter is normally 
incremented by one after an instruction fetch. However, 
the contents of the program counter may be modified by 
branch instruction. The memory address register (MAR) 
contains the address of the memory location that is cur¬ 
rently selected for reading or writing. The instruction regis¬ 
ter (IR) contains the instruction that is currently being 
executed by the CPU. The 12-bit temporary register 
(TEMP) latches the result of the arithmetic-logic unit tic- 
fore it is sent to the destination register to avoid race 
conditions. Link is used as a carry flip-flop for 2 s comple¬ 
ment arithmetic; a carry out of accumulator complements 
the link. The link may be rotated as a part of the ac¬ 
cumulator and can be cleared, set, complemented and 
tested under the program control. The multiplier quotient 
register (MO) is a program accessible register for tempor¬ 
ary data storage. MAR, IR and T EMP are also used as 
internal registers for microprogram control. 

During an instruction fetch, the instruction to be exe¬ 
cuted is loaded into the instruction register. The PLA is 
used for correct sequencing of the CPU for the appropriate 
instruction. Once an instruction is executed, the major 
state generator scans the various request lines through an 
internal priority network. The state of the priority network 
decides whether the machine is going to fetch the next 
instruction in sequence of service one of the request lines. 



Fig. 2 CPU/CMOS RAM Interface 

Fig. 2 describes the interface between CMOS memory' 
and the IM6100. One may observe that the IM6100 is 
archilectured to minimize the external circuitry to interface 
with memory and peripheral devices. All basic timing and 
control signals are produced by the processor. Slow mem¬ 
ory and peripheral devices may be conveniently interfaced 


by using the WAIT signal. 

The interrupt structure of the IM6100 is compatible with 
that of the PSP-8. The memory handling capacity of the 
IM6100 is also compatible with PDP-8. It can address up to 
4k of basic memory directly. The memory capacity can be 
expanded up to 32k by external hardware. The IM6100 
will require 5 microseconds to add two 12-bit words as 
compared to 3 microseconds for a PDP-8. The IM6I00 has 
a 1-cycle direct memory access (DMA) similar to other 
microprocessors. 


*■*> 
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Fig. 3 Example of a POP 8/ E Programmed 1/ O Peripheral Interface 

As shown in Fig. 3, the IM6100 interfaces conveniently 
with PDP-8 compatible programmed 1/0 peripherals such 
as teletype, papertape reader, papertape punch, etc. 

DEC's PDP-8 has perhaps the most well-known 
machine organisation and instruction set with more soft¬ 
ware support than any existing minicomputer system. A 
microcomputer archilectured similar to the PDP-8 is im¬ 
mediately recognisable and immediately usable in most 
applications. Since system designers are already familiar 
with conventional minicomputer hardware, they can de¬ 
velop new systems around the IM6100 with a minimum of 
time and effort and still realise clean, economical and eleg¬ 
ant solutions to digital design problems. 

The microcomputer technology has evolved around 4/8 
(single-chip) or 16 (multi-chip) bit machines. The IM6100 
is the first microprocessor incorporating a 12-bit CPU on 
one chip. The currently available 4/8-bit machines, though 
adequate for many applications as far as the word length is 
concerned, have awkward and time consuming memory 
reference instructions. There are many applications in 
which one must resort to double precision arithmetic in 
8-bit machines to achieve the desired numerical accuracy. 
A 12-bit machine provides straight forward memory re¬ 
ferencing and sufficient numerical accuracy without the 
correspondingly large memory overhead associated with 
the 16-bit architectures. 

In summary, since the IM6I00 utilises the complemen¬ 
tary MOS technology and recognises the popular 
minicomputer instruction set, it will enable the innovative 
system designer to implement microcomputer based sys¬ 
tems including battery-operated and portable systems, 
economically and with considerably less design time. LJ 
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ELECTRONIC CALCULATOR 

Advani-Oerlikon has come out with an 
8-digit, mini-card electronic calculator. 

The ADOR Mini-Card is capable of 
performing a full range of simple, 
constant, repeat, chain, percentage and 
mixed calculations. It can also stoi e two 
sets of calculations for differential 
comparison in its dual function 4-key 
memory. Its additional conveniences 
include indications for negative 
numbers, overflow memory, an auto 
shut-off facility and a size of only 9x6x3 
cm. 

The calculator is powered by 
two easily available, 1.5 V, silver oxide 



button cells which last for 1000 hours. 
Contact: Marketing Department 
(Electronics), Advani-Oerlikon 
Limited, Ador House, 6 K. Dubash 
Marg, Bombay 400023. 

HEAT SINKS 

The aluminium alloy 6063-T6 
extruded heat sinks are available in a 
wide range for high, medium and 
low-power transistors. Heat sinks for 
low-power transistors to be mounted 
on printed circuit boards are also 
available. 

Due to good thermal conductivity, 
the performance of these extruded heat 
sinks is much better than that of cast 
heat sinks. 



Contact: Jain Electronics, F-37 
Nand-dham Industrial Estate, Marol, 
Bombay 400059. 

DIGITAL CLOCKS 

Telcvistahas started making digital 
clocks with large LED displays 
readable from long distances. The 
clocks are crystal controlled and 
provide battery back-up in case of 
power failure 

The clocks, available in various sizes, 
display time in hours and minutes in 12 
hrs/24 hrs format, or in hours, minutes 
and seconds mode. Day/date calendar 
facility along with alarm is available. 



Master/slave clock system is also 
available. 

Contact: Televista Electronics Pvt Ltd, 
239 Okhla Industrial Estate, New Delhi 
110020 . 


ELECTROCARDIOGRAPH 

The Cardel 2200 series 
electrocardiograph is completely 
portable. Housed in an unbreakable 
fire-retardant moulded case, it 
operates on its own rechargeable 
batteries and on AC mains. It can, in 
field emergency situations, operate on 
a car battery or a flashlight cell also. 

Since i; is modular in construction, 
only the affected module need be sent 



for repairs while the user continues to 
operate the instrument with a service 
module. 

The Cardel 2200 has provision for 
cardioscope input as well as output and, 
therefore, can be used as a standby 
recording unit in an ICCU or to drive a 
slave monitor. It can be provided with 
protection from defibrillator and, when 
equipped in this manner, can go on to a 
crash cart for emergency cardiac care. 

The Cardel 2200, which is the basic 
5-lead electrocardiograph, has three 
other variants. 

Contact: Hyderabad Electronic 
Instruments Ltd, D99, 100 & 101 
Industrial Development Area, 
Jeedimetla, Hyderabad 500854. 
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SEMCOHUCTORS 


LINEAR 


SMC 709 

SMC 531 

SMC 710 

SMC 536 

SMC 741 

SMC 7805 

SMC723 

SMC 7812 

SMC 555 

SMC 7815 

SMC 733 

SMC 711 

SMC 748 

SMC 565 

SMC 747 

SMC 566 

SMC 301 

SMC 567 

SMC 308 

SMC 725 


DIGITAL 


SMC 7400 

SMC 74123 

SMC 7402 

SMC 7410 

SMC 7404 

SMC 7430 

SMC 7405 

SMC 7440 

SMC 7406 

SMC 7451 

SMC 7407 

SMC 7473 

SMC 7408 

SMC 7474 

SMC 7420 

SMC 7495 

SMC 7490 

SMC 74121 

SMC 7493 



When you think of ICs, think of Semiconductors 



bfcWlCONDUC. r OH:. 


SEMICONDUCTORS LIMITED 

Ador House, 6,K. Dubhash Marg, Bombay 400023 
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REGULATED POWER SUPPLY 

Vaiseshika has developed this power 
supply in technical collaboration with 
the Electronics Testing and 
Development Centre, Chandigarh. 

It provides 0 to 30V DC 



continuously variable voltage and 0 to 
2A DC continuously variable current. 
The load and line regulations arc 


O. 01 %. The power supply is designed 
to operate at a temperature of up to 
40°C and relative humidity up to 85°C 
R.H. 

Contact: Vaiseshika Electron Devices, 

P. B. 57, Amhala Cantt 133001. 

HEAT SENSOR 

It is a solidstate semiconductor device 
which energises an alarm when the 
temperature at the installed area 
reaches a predetermined critical level. 

It operates on 12 V DC power supply 
and can cover a floor area of about 20 
sq. metres. For protection of larger 
areas, the sensors may be installed 20 
metres apart. 

Contact: Subtronics, Kaliandas Udyog 
Bhavan, 147 Near Century Bazar, 
Worli, Bombay 400025. 

EMERGENCY LIGHT 

The EMER-LIGHT is an emergency 
light witforechargcable Ni-Cd 
batteries. 



It thus avoids the maintenance cost 
of wet batteries, and also saves the 
replacing of discharged dry cells. 

The unit is equipped with a solidstate 
charger with ari automatic on-off 
arrangement. The charger also prot ect s 
the Ni-Cd batteries from over-charging 
as well as over-discharging. 

Contact: Janta Electronics, 141-A, 1st 
Chopasni Road, Jodhpur 342003. 

FUNCTION GENERATOR 

The Networks function generator 
model 8004 has an external Vco/FM 
modulation facility which is highly 
linear and better than 0.1%. Use of 
10-turn helical pot gives dial linearity 
better than ± 0.5%. Thus this function 
generator can be used as a synthesizer 



as well as for calibrating and checking 
linearity of oscilloscope sweep. 

It gives six output waveforms (sine, 
square, triangle, positive and negative 
pulse, and ramp) at a frequency range 
of 0.001 Hz to 100 kHz. 

Contact: Networks Private Limited, 2 
& 4 Uptron Estate, Panki, Kanpur. 

CHART TRANSPORT UNIT 

Anewchart transport unit from Philips 
allows the company’s A4-format X-Y 
recorders to be used in fully automatic 
and remote-controlled measuring 
systems such as repetitive sample 
testing or as ordinary Y-t recorders. 

The PM 9885 chart transport unit 
can be preset for 10 different chart 
speeds from 3 cm/h to 1 cm/s by 
panel-mouqted controls. An automatic 
stop facility is provided by a mark 
sensor which can detect printed black 
stops on each A4 chart sheet. 

Remote control is through a 
standard rear connector and permits 
fully automatic operation including 
chart speed, start/stop and frameshift. 
Contact: Philips India Ltd, S&.1 



Department , Shivsagar Estate. Block 
'A', Dr Annie Besant Road, Worli, 
Bombay 400018. 

STATIC ELIMINATOR 

Static charge, an assemblyman’s 
nightmare, especially to those who put 
together sensitive devices and 
electronic components, can now be 
contained with the SIMCO aerostat 
portable ionizing air blower. It weighs 
only 7.5 kg and is about the size of a 
portable TV set. 

The aerostat directs a steady stream 
of ionised air over a work surface or 
assembly area that neutralises static 
charges. Static charges are not only 
potentially ruinous to certain parts and 
materials, but they also attract dust and 
other debris. This contamination 
becomes trapped in spray painting or 
plating applications. 

Self-contained, the portable static 



eliminator consists of a blower and 
static bars that ionise the air current as 
it is being generated. The unit has an 
adjustable tilt-stand that allows ionised 
air flow to be directed precisely on the 
area or subjects where static 
elimination is desired. 

Contact: SIMCO (Nederland) B.V., 
P.O. Box 11, Lochem, Holland. 
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ETTDC Shows 
Good Results 

Electronics Trade and Technology 
Development Corporation Ltd 
(ETTDC) achieved a turnover of Rs 
115 million, including exports, during 
the financial year ended July 31,1978. 
Its turnover during the preceding year 
was Rs 65 million. 

Exports during 1977-78 were also 
much higher at Rs 12.8 million as 
compared to Rs 5.1 million for 
1976-77. 

Mr R. M. Nayar, the corporation’s 
chairman and managing director, 
presented a cheque of Rs 300,000 
toward dividend for the year 1977-78 
to Prof. B. Nag, secretary, Department 
of Electronics, when he visited the 
exhibition of electronic items being 
developed and exported by ETTDC. 
The corporation's profit before tax for 
the year ended July 31, 1978 was Rs 
5.1 million. 

ETTDC has set up a target of Rs 150 
million for turnover during the current 
year, with exports contributing about 
Rs 20 million. The corporation has 
export orders worth over Rs 200 
million in hand for TV sets, computer 
memories and components which will 
take about four years to be converted 
to production and supplies. For this 
purpose it has already initiated three 
joint-sector projects, according to Mr 
Nayar. 

In the exhibition held at its head 
office in New Delhi, ETTDC displayed 
a computerised sub-titling system for 
cinema and TV. It has also developed a 
low-cost 2-band radio for mral markets 
and a telephone receiver which 
promises a superior performance over 
those being currently made in India. 

The technology development 
projects taken up by ETTDC are 
export-oriented, though in some cases 


of sophisticated professional 
equipment like small computing 
systems, marketing will be done in 
India also for import-substitution. 

Besides the two canalised items—TV 
picture tubes and calculator 
chips—ETTDC now offers 88 items for 
‘off-the-shelf’delivery to actual users 
against import licences and Stock-and- 
sale schemes. 

Sapphire Innovators 
to Distribute MDB 
Computer Products 

MDB Systems Inc., a leading 
manufacturer of computer interface 
products in USA has appointed 
Sapphire Innovators Pvt Ltd as the 
distributor for its products in India. 

According to Mr Gene Sylvester, 
director of marketing for MDB 
Systems, Sapphire Innovators will be 
exclusively responsible for sales, 
marketing and customer assistance and 
will also maintain an inventory of 
high-demand MDB interface products. 

MDB Systems is today well known in 
the international market as the 
manufacturer of peripheral device 
controllers, general-purpose logic 
modules, communications/ terminal 
modules and systems modules—the 
result, no doubt, of appointing 
distributors in every part of the world. 

Its products are plug-compatible and 
software transparent to both the host 
computer as well as the peripheral 
equipment. 

Solid State Devices 
Enters the Capital 
Market 

Solid State Devices India entered the 
capital market on March 5. It offered 
583,000 equity shares of Rs 10 each. 
The issue, which was fully 


underwritten, was made to finance 
partly the Rs 33.5 million project to be 
set up atPattancherevu Medak district 
(Andhra Pradesh) to manufacture five 
million semiconductor devices every 
year. 

This is a joint venture by Andhra 
Pradesh Industrial Development 
Corporation (APIDC) and Yamuna 
Digital Electronics (Private) Ltd. 

APIDC will subscribe the equity 
capital up to Rs 3.094 million; private 
promoters will subscribe Rs 2:975 
million. To cover up the need for the 
remaining funds, term loans of the 
value of Rs 20.1 million have been 
sought. The centre will give a subsidy of 
Rs 1.5 million. 

A part of the machinery and plant 
will be produced within the country 
while the rest will be imported from the 
USA. The company is confident of 
installing the entire machinery by the 
end of the current month. Trial runs 
will be started in April. If all goes well, 
the unit will be in full production in 
May this year. 

ITI’s Ambitious 
Programme for 
Communication Lines 

Indian Telephone Industries Ltd, a 
public sector undertaking, has plans to 
embark on an ambitious programme of 
installing 8000 to 9000 new internal 
communication lines in the western 
region during 1979-80. 

The western region office of this 
undertaking caters for prospective 
customers in Maharashtra, Gujarat, 
Goa and part of Madhya Pradesh. 
During the first 10 months of this year 
(1978-79), it has already installed as 
many as 5,850 lines as against 5,000 
lines in 1977-78. The current year's 
target for this region is installation of 
6,000 new lines. 


62 


ELECTRONICS FOR YOU 



FACT: 



PHGME 



LICENCES AND LETTERS OF INTENT 

The following licences and letters of intent were issued to electronics firms under the Industries (Development and Regulation) Act, 1951 
during the month of December 1978. 


Name A address of the applicant 
and location of the undertaking 

0) 

Date A 
type of 
licence 
(2) 

Article 

(3) 

Quantity 
per annum 

(4) 

LICENCES 

Punjab Display Devices Ltd, 

(Subsidiary of Punjab State Industrial 

Development Corporation Ltd), A-27, Phase-VIl, 
S.A.S. Nagar 166051, Near Chandigarh, Punjab. 
(Ropar-Punjab) 

1.12.78 

(NA) 

TV picture tubes 

40, 000 nos. 

Westinghouse Sax by Farmer Ltd, 

17 Convent Road, Entally, Calcutta 700014. 
(Calcutta-West Bengal) 

15.12.78 

(NA) 

Central dcspatcher system 
and its sub-systems 

100 nos. 

The Project Director, 

Semi-conductor Complex, 

Oo Tata Institute of Fundamental Research, 

Homi Bhaba Road, Bombay 400005. 

(Ropar-Punjab) 

20.12.78 

(NU) 

1. Bipolar/MOS large scale 

integrated circuit (LSIs) such as chips 
for calculators, watches, memories, 
microprocessors, interface circuits 
and circuits for instrumentation and 
communication 

250,000 nos. 



2. Light emitting diodes (LEDs) 

(a) Digits 

(b) Lamps 

700,000 nos. 
200,000 nos. 

LETTERS OF INTENT 

Prof. Kanwal Narain Vaid, 

307 Ashish Indl-Estate, Gokhale Road, 

Dadar, Bombay 400025. 

(Uttar Pradesh) 

8.12.78 

(NU) 

1. Magnetic recording tape 

2. Magnetic video tape 

3. Magnetic tape for professional use, 
such as computers 

80MRM 
(of 62.5 mm width) 
10 MRM 
10 MRM 

Toshniwal Industries (Pvt) Ltd, 

Industrial Estate, Makhupura, Ajmer 305002. 
(Ajmer-Rajasthan) 

21.12.78 

(NA) 

1. Electronic controllers for two- 
position, three position and continuous 
control 

2. Electro/pneumatic signal converters 

3. Transducers and transmitters for 
temperature and DC variables 

2,000 nos. 

1,000 nos. 
500 nos. 

U.P. Electronics Corporation Ltd, 

4 Prag Narain Road, Lucknow 226001. 
(Ghaziabad-Uttar Pradesh) 

30.12.78 

(NU) 

1. Long-life aluminium electrolytic 
capacitors 

2. Long-life polystyrene capacitors 

1.85 million nos. 

1.85 million nos. 

Punjab State Electronics Development St 

Production Corporation Ltd, 

Bank of India Bldg, 2nd Floor, Bank Square, 

Sector 17, Chandigarh. 

(Ropar-Punjab) 

30.12.78 

(NU) 

Tantalum capacitors (all types) 

2.S million nos. 

Uifaa Electronics, 

2 Anand Lok, New Delhi 110049 
(Faridabad-Haryana) 

30.12.78 

(SE) 

Plastic film capacitors 

20 million nos. 

(addl) 
30 million nos. 
(after expn) 
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SPECIAL SECTION FOR SMALL-SIZE ADVERTISEMENTS 
DETAILS ON REQUEST 


I 


($ead'~ 


WIRE WOUND 
RESISTANCES 

OF OUTSTANDING QUALITY 


Precision built all-through. Backed 
bv ri< h etperiencc — Use of high 
standard material 4 quality control 
at every slaqe ensures Better 
Performance ‘Stead'' wire wound 
resistances are a-ailabln in fully 
Iropitallied coalings : 511ICONE, 
CCMENT 4 VITRtOUS ENAMELLED. 


DIAL: 275570 




1 



A HOUSE OF 
RESISTORS 
CAPACITORS 
SEMICONDUCTORS 
INTEGRATED 
CIRCUITS 

Distributors 

PIKON Highvolt Silvered Mica and 
Styroflex Capacitors 

ASIAN Precision Metal Film Resistors & 
Metallised Polyester Capacitors 
AVEE Instrument Knobs, Terminals, 
'Bulgin' Power Plugs & Fuses 
EAGLEMAN Electromagnetic 6-amp, 
25-amp & Power Relays 
ELECT Group Boards, Lugstrips. Jewel & 
Lamp Holders A Fuses 

Authorised Stockists: 

HINDUSTAN CONDUCTORS ICs Transis¬ 
tors, Diodes, Zeners, FETs 
STEAD Wlrewound Resistors, Poten¬ 
tiometers & Rheostats 
IRC Paper & Polyester Capacitors (600V, 
IkV, 2kV) Al. Can 

EV Instrument type Rotary (fixed & Selfix) 
Switches 

ALCON Electrolytic Capacitors 
Range. IOuF to IO.OOOuF, 6V to 150V 

Gen. Stockists: 

ECIL Cermets, Zeners, Silicon Diodes, 
SCRs & Power Transistors 
BEL Transistors, Power & Low-signal 
Rectifier Diodes & Ceramic Capacitors 
KELTRON/HUNTS Low-volt Electrolytic 
Capacitors 

PANKAJ/STANDARD Wirewound Pots, 
Torroidal Pots & 10-turn Pots 
PHILIPS Elcos, Polyester & Ceramic 
Capacitors & Pots. 



DEWAN RADIOS 

1681/28 Bhaglrath Palace 
Chandni Chowk, DELHI 110006 


ran 


V.\T> 


By placing order for 
Rs 500/ only from vast range 
of Electronic Components, 
Instruments, Equipments 
WRITE FOR LA TEST PRICE LIST 


RECTIFIERS 

Silicon diodes —1 Amp to 450 Amp 
SCRs —1 Amp to 400 Amp 

Zeners 
HVRs 

Selenium Rectifiers 

SELEMIT 

Photo Voltaic Cell 

and all other semiconductor compo¬ 
nents 


o 


PANKAJ 

ELECTRONICS 

9778 Opp. Serai Rohilla Stn. 

New Rohtak Road,,New Delhi 110005 
(Phone: 560486) 

Authorised Dealer For: 

1. Khandelwal Herrmann Electronics Ltd, 
Bombay 

2 Ruttonsha International Rectifiers Pvt 
Ltd, Bombay 

3. Usha Rectifier Corporation (India) Ud, 
Faridabad 
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PROTECTIVE SYSTEM FOR PRINTED CIRCUIT BOARDS 

• CONFOCOTE — Insulating & Protective coating 

• CONFOCOTE-SL — Solderable, Insulating & Protective coating 

• PCB-CLEANER — Efficient Cleaning solution for P C. boards 

ELECTRONAIDS 

43, 6th Mn, V Block, Jayanagar, Bangalore 560041 

Shilpa Electronics 


Stockists: 

Processors & Moulders 

Bhageshwar Bhuwan, 

Lt. Dlllp Gupte Road, 

Mahl.n, Bombay 400016, 


‘1-2-166C, P.Oevi Road, 
Secundeiabad 500003 
‘14. J,C. Road, Bangalore 560002. 


GANTRONIX 

Electronic Regulators 

for FANS, COOLERS, HEATERS & LAMPS 
Range 100W to 10KVA, 220V AC 50c,'s 

Research Oriented Export-Quality Pro¬ 
ducts in technical collaboration with Blrla 
Institute of Scientific Research. 

Also:- 

Gantronlx Solid State Overload Indicator, 
Transistorised Battery Eliminator, an a 
Solid State Light Sequence Controller 

MW by: 

Ganda Electronic Industries, 

Sales Depot: 4, Bullion Building, Haldion 
Ka Rasta, Jaipur 302003. 

Phones: 65135, 65991 
Trade enquiries solicited. 


We manufacture 

SERVO CONTROLLED SOLID STATE 
STEPLESS AC AUTOMATIC VOLTAGE 
STABLISERS WITH +1% ACCURACY 
FROM 1 KVA to 600 KVA CAPACITY 



Contact: 


RAJSON INDUSTRIES 

S-18/1, Ajay Enclave. New Delhi 110018, 
Phone: 591606 


PRECISION REPAIRERS OF 
ELECTRICAL, ELECTRONIC & 
SCIENTIFIC INSTRUMENTS 



WE REPAIR -METERS-MEGGERS — 
WATT METER — PYROMETER — 
MOISTURE METER — GALVANOMETER 

— Q ME TER — TRANSFORMER RATIO 
METER — EXPOSURE METER — 
ELECTRONIC FLASH GUN — 
ELECTRONIC CALCULATOR — SIGNAL 
GENERATOR — TV PATTERN 
GENERATOR — VOLTAGE STABILISER 
-RLC BRIDGE — VTVM — EARTH 
TESTER — VALVE TESTER — TOJVG 
TESTER - PROJECTOR - MEDICAL 
INSTRUMENTS — ELECTRICAL 
APPARATUS — SWITCH BOARD 
EQUIPMENTS — THERMAL CONTROL 
EQUIPMENTS — TAPE RECORDER — 
CHANGER — PUBLIC ADDRESS SYSTEM 

— TELEVISION AND MANY MORE 

EUNIK INSTRUMENT SERVICE 

16 CONVENT ROAD. CALCUTTA 700014 
PHONE 24-3537 


■Manufacturers 
Of Rectifiers, 
Testing instruments 

& Transformers 


*■*1 


10 


Spark. Tester For 
cables 

Rectifiers for 
Electroplating 
High Voltage testers 
Servo Motor operated 
Voltage sublime 
Welding achines 
Special purpose 
Transtormers 
Fuse testers 
Current test sets 
Industrial Voltage 
regulators 
(HI test sets 



RECTIFIERS ft ELECTRONICS 
WH-4S. MAYAPURI INDUSTRIAL AREA 
PHASE 1. NEW DELHI 110084 


The most 
popular name 
in coil 
winding 
machines 

HAND OPERATED 
AUTOMATIC 
SEMI AUTOMATIC 
HEAVY DUTY 
WAVE WINDING 
ARMATURE WINDING 



Century Machines are at work 
throughbut the country .working; 
reliably, smoothly, profitably. 


e»^-eczn=?oNjtcrs 

,‘ NAA2 BUIlDiNQ ' 2nd f vOOH 
- ft itet lamihgton roac 

BOMBAY ABO 004 

oram coiLwmocn • 

RMONt 3BB740 


TRANSFORMERS 

Audio, Output, Power & Control 

CHANDRE8H ENGINEERS 

2nd Floor, Universal Foundry Copd 
Mogra, Andhari (East). Bombay 400069. 



For your requirements of:— 

(1) Printed Circuit Boards (Bakellte & 
Glass Epoxy — Single & double 
sided) 

(2) Self-adhesive Stickers on PVC, 
paper, foil etc 

(3) Metal Labels 

At most competitive rates 
Contact (office address): 


R.S. ELECTRONICS 

9/6686, Street No. 8, 

Dev Nagar, New Delhi 110005. 
(Phone: 569354) 
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AUTHORISED 

DEALERS 




Translator*, Oiodaa. Zanar Diodaa. 

Intagratad Circuit*. Thyristor*. Powar Ractifiara, 
Xaroxgraphic Accaaaoriaa £r connactora 


purngucmn cokpokatmiii 

Prabhu Niva*. Opp. Radhafcrishna'* Pol*. 

Rajmahal Road. BARODA-390001 .Phon* : 64272 



MINERVA 


[miner*' 


TRANSISTOR SETS 
Manufactured with 
PHILIPS &GENUINE 
Components 
Manufacturers & Engineers 
MINERVA ELECTRONICS 
SOMNATH ROAD 
PALI (Marwar) Raj. 

Ph: 6952 


AMERICAN ELECTRONICS INSTITUTE 

(HOME STUDY COURSE) 

NEW NO. 10, FIRST AVENUE, 
SASTRI NAQAR.ADYAR. MADRAS 
600020 

EXCITING CAREER IN ELECTRONICS 
FOR BOTH SEX. WRITE FOR FREE 
PROSPECTUS. 

PRINCIPAL 




TUBE LIGHT 
BRIGHTENS 
YOUR BUSINESS 

'■' CENTRAL ELECTRICAL 
’ TESTING LAR0RAT0RY 

agencies 
44 » 26 - agencies 

7 O , aw. BOAS R4.MADRAS-17 


Now Available: 

Sets of 1978 issues 

Complete sets of the 12 issues for the 
year 1978, Including the Annual 
Number 1979 of 300 pages, are now 
available In a limited number. 

A complete set costs Rs 53 only 
@Rs 3 each for the monthly issues 
(January to November) and Rs 20 for 
the Annual, plus Rs 10 for despatch 
by registered post. 

In case you are interested in a 
bound volume for your library, please 
add another sum of Rs 10. 

You are requested to send us your 
order early, together with full pay¬ 
ment. 

—Circulation Incharge 


SITUATION WANTED 

Electronics soles executive with seven to 
eight years of experience, having own 
residence, own vehicle and own tele¬ 
phone wants to work ss residential sales 
executive In Bangalore. Good contacts 
with public and private sector undertak¬ 
ings, government estsbllshments, re¬ 
search laboratories, education Institu¬ 
tions ate. Please write to: 

Box No. 790301, 

ELECTRONICS FOR YOU 

303 Dohll Chambers, 40 Nehru Place, 
New Delhi 110019. 
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Jet Fighter 





Consumer Electronics 


H 

EC-1033 Computer 
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Calculator El Office Equipment 
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Unique self-adhesive electrical tape 
ensures all 3 
in just one operation 



1 

2 


Insulation 

With material of ideal electrical properties 

Holding Strength 

With special thermosetting adhesive for 
absolute safety and reliability 



Protection 

Against specific abrasion/corrosion/moisture conditions 


IMPORTANT PACT Only a modern 
self-adhesive electrical tape holds itself 
down firmly, without additional 
material, and it protects and insulates 
without impregnation For all these 
benefits. PERMACEL Electrical Tapes 
are unequalled. 


Only 3-in-one 



PERmaCEL Electrical Tapes 

combine insulation materials and adhesives 
in vast variety...for perfect choice 


How PERMACEL Electrical 
Tapes enable exact matching 
ot tape to specific need ■ 

BACKINGS 

From India's first scientific 
black cotton' tape, to 
tapes backed with Paper, 
Rayon. Nvloh, Acetate 
Rayon. Glass Cloth And 
Polyester- perhaps the 
world's most important 
discovery in insulation 
materials 
ADHESIVES 
Specie instant-Stick 
adhesives, with 
thermosetting properties 


tor tighter holding at 
higher temperatures 

Time-saving. Space¬ 
saving Cost-saving 
benefits as never bofore 
PERMACEL Electrical 
Tapes offer virtually 
unlimited possibilities 



PERmaCEL 


FREE Guide Booklet 
"Whet every electrical 
engineer should know 
about the latest 
advances in insulation 
techniques". 

For your free copy, 
mail this coupon to. 

Parmacel Products Division 
JohnSbn ft Johnson Limitad 
30. ForjaU Slreel 
Bombay 400 036 
(Licancad Usars ol Tradamarks) 


I-| 

I Please send me the FREE Guide Book on 
I advanced insulation tecnmquos and I 

I Permacel Electrical Tapes 

I 

| Mama and Dasisnai.o<i_ 

I 

| Company a Mama ft Addran_■ ■ 


I 

I 


EFY4 


Instant insulation, effective protection 

© Copyright JOHNSON ft JOHNSON 187B 
PERMACEL and PERMACEL OESIGN era tradamarks of 
Johnson 6 Johnson, USA. 
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ITP is your Assurance of the Best 
Components from Quality Manufacturers 
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DIODES 

>& POWER TRANSISTORS 1 


:V>^>;?M«1 S ' LIC0N CONTROLLED rectifiers 

/' T R? ELECTRONICS CORPORATION 

• ft iM??Lv? 0FIH0IA limited 


€P 


• PLUG SOCKETS 
. THUMBWHEEL 
SWITCHES 
. FUSE HOLDERS 
. TERMINALS 


(£ 13 

" - 


TRANSFORMERS 

AND 


• P C. CARD EDGE I SUB/ASSEMBLIES 
CONNECTORS 1 

. P. C. CARD FILES 
ACCESSORIES & 

LABRACK 

• INSTRUMENT 


SWITCHES V3t 

pci AVQ « 

POTENTIOMETERS 

mm 


PROFESSIONAL^ 

FERRITES 

ELECTRONIC 

CERAMICS 

ALUMINA 

PRODUCTS 






mmm 






SOPHEn 


TOGGLE 

SWITCHES 


CENTRAL ELECTRONICS LTD 




m 



METALLISED CAPACITORS 
(Polyester, Polycarbonate 
& Polystyrene) 




4“ 


4 




SOFHBRft 00 


in»y 

REED 

SWITCHES 


REEP RELATE 
AND ELECTRONICS 
INDIA LIMITED 


C.T.R. MANUFACTURINO INDUSTRIE! LTD, 


WIRE 
WOUND 
PRECISION 
POTENTIO¬ 
METERS 
ANALOG A DIQITAL 
MEASUREMENT CO 


AMPHENOL 

CONNECTORS 

E,I,D. 

PARRY (INDIA) LTD 



(Mu 1 ‘lumt: Nunihet A 
t. 14 I M 1 ^ 

lint; ( llrllM|l-(l III 
till.’MI 1 
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ECU diofos, senes 4001 '4001, 
are the cheapest today. 

Bhnnm . n « ^ tilioram? 

PhOHB, 318244 INDIABBIBT 


Indian Technological Products 

Flat 90§m Builgins NeJH! Nahru Plm New OflhMIOOII 
















good clean 
air 

is dirty 



Thermadyne 
Laminar 
Stations 
provide 
ultra-clean 
air just 
where you 
want it 


Thermadyne Laminar Station* 
provld* ultra-ciaan work 
araaa which ara ao aacantlal 
in tha production of micro* 
alactronic componanta. 
pharmacauticala, in biological 
oNparimanta. ate. Oaaignad 
to maat U, 8. Federal 
Standard* 209A (Claaa 100 
apeoifioatlona), laid down 
for tha U. 8. Atomic Energy 
Commiaaion, Available In 
horliontal and vartioal air 
flow modaia In 3 aiiaa. 

Spaclal Feature*; 

• Remove* all partiolaa 
upto 0,3 At. 

• Unique HERA (High 
Efficiency Particulate Air) 
filter 

• Rraciaion taatad for 
velooity, filler aaal and 
noiaa level 

• Maximum eleanlineaa 
over entire work area 

• Whiaper-quiet motor 

• laay maintenance 

oon&o?! tr ' 


Tharmadynt 
Pvt. Ltd. 

24th Km, Mathura Roi 

fn»ir 
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DIGITAL VOLT 
-AMPERE 
-WATT 
METER 

MODEL 255 

TRUE RMS /WIDE BANDWIDTH 



The Model 255 digital V-A-W meter provides TRUE RMS 
measurements of VOLTAGE, CURRENT, and POWER. 
These measurements are essentially Independent of the 
waveshape and of the power factor from DC up to 
frequencies of hundreds of kilohertz. Voltage and cur¬ 
rent readings are typically within 1% to 400 kHz for 
sine waves. The power in a 100 kHz square wave may 
normally be measured within 2%. 


WIDE MEASUREMENT RANGE 
AMPLE RESOLUTION 

The Model 255 provides FOUR full scale current ranges 
from 5 mA to 5 A, THREE full scale voltage ranges 
from 20 V to 1000 V., TWELVE full scale power ranges 
from 100 mW to 5000 W and TWELVE, increased resolu¬ 
tion POWER X10 ranges from 10.00 mV to 500.0 W. 

A full four digit display provides ± 1 digits of resolu¬ 
tion for full scale ranges corresponding to 1000, 2000, 
or 5000 digits. 


DEALS WITH MANY 
DIFFICULT MEASUREMENTS 

The Model 255 Is ideally suited to measuring almost 
any non-sinusoldal and/or low power factor waveshape. 
Typical uses are in connection with SWITCHING POWER 
SUPPLIES. TRANSFORMER LOSSES, FLUORESCENT 
LAMP BALLASTS, and R-C FILTER RECTIFIER CIRCUIT, 
SCR CIRCUITS, MERCURY-ARC LAMP CIRCUITS, 
SERVO SYSTEMS, MOTOR TESTING, MAGNETIC CIR¬ 
CUIT TESTING, ULTRASONICS, AUDIO AMPLIFIER 
and LOUDSPEAKER TESTING, and AUTOMATIC TEST 
EQUIPMENT, 


EASY TO USE / HARD TO DAMAGE 

The Model 255 is an all solid state, digital readout in¬ 
strument. The V-A-W meter is a complete, self con¬ 
tained instrument that is easy to use, hard to damage, 
easy to service, and easy to maintain. 


REMOTE OUTPUTS AND PROGRAMMING 

The Model 255 has parallel BCD- representation of its 
output together with remote programming of all its 
functions available as easily-implemented options. 


DIRECT READINGS OF POWER FACTOR 

The POWER FACTOR can be computed for inputs of 
almost any waveshape by taking the ratio of the 
measured POWER to the product of the measured 
VOLTAGE and the measured CURRENT. For cases 
where both the voltage ‘and the current are "rea¬ 
sonably'’ sinusoidal then the Model 255 makes the cal¬ 
culation and displays the POWER FACTOR directly. 

For more information please write to 


LOW CIRCUIT LOADING 

Input impedances of one or five Megohms to the 
VOLTAGE terminals and 100 millivolt full scale voltage 
drops across the CURRENT terminal cause negligible 
errors in most practical cases. 


PACKAGING / PROTECTION 

The Model 255 is housed in a heavy duty aluminum case. 
Voltage and current amplifier inputs are diode protected. 
The three lowest current range shunts are also diode 
and fuse protected. An additional Internal fuse protects 
the instrument from accidental application at high 
voltage between the two INPUT COMMON terminals. 

INDE ASSOCIATES 

P.O.Box 133 P.O. Box No. 541 
Ludhiana 141008 15/1 Clarkes Road 

Telex: 0386-340 * Bangalore 560005 
Phone : 23860 Telephone : 579289 
Gram : SELINDE Cable : SELINDE 
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FORMICA 




Copper-clad laminates for 
printed circuit boards 


With modern production techniques, the 
use of printed wiring is now an accepted 
practice in all types of electronic and elec¬ 
trical equipment. Formica India Limited 
have a range of paper/phenolic and 
Glass/Epoxy Copper Clad Laminates to 
satisfy the vast majority of printed circuit 
requirements. 



industrial laminates 

For forthor ptrtfeuton, writ • to: 

FORMICA INDIA LIMITED 

Akurdi. Poona 411 035. 

Tel: 82121 • 82122 
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Two pioneers of semiconductors. 
M/s. Semiconductors Ltd. and 
M/s. Semikron, West Germany 
join hands to offer the following: 




(I) Fast Recovery Silicon Rectifier Diodes 

Average t rr piv 

Current <r»>25“C 

1.2A-B00A 0.4 (is to 4 ps 100 to 2400 

(II) Fast Recovery Thyristors: 

Average Circuit Jj_ jv 

Current Commutated. dt dt 

turn off time Amp/ jis Volts/ its 

12 Amps to 220A* 8 us to 40 us 200 125,200. 250 200 to 1400V 


A 

SEMCONOUCTORS 


SEMIKRON 


(III) Semipacks 

This is Thyristor/Diode module with electrically 
isolated metal bases for line commutated application. 

Repetativo Peak 

Offstate and reverse voltage 200-1400V M ean on Stats Current 18A-90A 
The ebove avsllsble against actual user's Import licence through: 

M/s. Semiconductors Ltd., 

ADOR House, 6 K. Dubash Merg, Bombay-400 001. 

Tele Nos; 246119/245170 Cable: Transducers Telex: 11 2871 ADORIN 

Manufacturers: 

M/s. Semikron International 

Dr. Fritz Martin GmbH & Co KG. 

Sigmundstrabe 200, 8500 Nurnberg 113 West Germany. 
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ARE DOWN... 
THE NEW 1978 


Price: Rs 652.00 ■ ■ 'V • 

The new 1C MASTER is the ultimate 1C source book. 

It lists virtually every 1C device manufactured in the United States. 

The 1C MASTER is the easy, sensible means of narrowing down your 1C choices quickly, 
accurately and systematically. All information is cross-referenced and indexed for rapid problemsolving and 
devicerselection. And, additionally, the MASTER is updated three times yearly by accumulative supplements. 


Which file system have thousands 
of engineers purchased because 
they know it works? 


THE ONLY FILE SYSTEM DESIGNED 
SPECIALLY FOH THE ELECTRONIC ENGINEER! 

Price: Rs 87.00 

Indian Distributor: CHAWLA SALES CORPORATION 

3481, Netaji Subhash Marg, Now Delhi 110002 (Phono : 277388) 
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The world over, 1C Technology has’ 
revolutionised the architecture of eleci‘ ,0,,,L 
systems, delivering a fantastic advanceri 'em 
m vision and sound reproduction. And Bt L 
bnngs you ICs — developed with the 
Computer Aided Design facility. 

BEL ICs. mcoiporating the latest advancement 
eliminate a number of discrete active and 
passive devices, effecting jn appreciable cost 
saving in the manufacture of entertainment 
electronic equipment, besides ensuring longer 
life and higher leliability 

To make vour entertainment electronics 
equipment sleek compact, yet efficient, make 
sure you adopt the latest technology - with 
BEL ICs 
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LONG-WAVE 
BAND: A HARD 
CHOICE 

Our country has at present 129 
medium and shortwave radio 
transmitters which neither cover all the 
population nor all the area. Even the 
addition of the proposed 22 
transmitters in the rolling five-year 
Plan for the period 1978-79 to 1982-83 
will not cover the entire population or 
area. It has been suggested that this 
objective should be achieved by the 
setting up of three lOOOkW long-wave 
transmitters along with a synchronised 
national channel. The question that 
might be asked is: Why did this country 
not go in for long-wave transmitters in 
the first instance? 

It was in 1947 that the World 
Administrative. Radio Conference 
(WARC) was held at Atlantic City 
(USA), and it was at this conference 
that radio bands were defined and 
allocated to specific geographical 
divisions of the world. Only minor 
revisions were made in the WARC in 
1959. The long-wave broadcasting 
band was allocated to Europe and 
Africa only. The feeling prevailed at 
that time that long-wave radio 
frequencies would encounter 
interference in tropical regions. 

Since 1958, the All India Radio 
(AIR) has been conducting research on 
long-wave radio frequencies for 
broadcasting in tropical conditions. 
Under the guidance of Mr S.N. Mitra, 
chief engineer of AIR, it has been 
demonstrated that long-wave 
transmission gives a larger audience 
service area for the same power of 
transmitter. It has, therefore, been 


suggested that our country should seek 
to obtain at least three long-wave 
broadcasting frequencies at the WARC 
to be held in Geneva in the month of 
September this year, since it has been 
established by the AIR research team 
that the use of long-wave broadcasting 
is feasible in the region. 

But the switchover is not that simple. 
It will need to be worked out in a 
systematic manner, and some of the 
hurdles will need to be eliminated. 

For instance, the long-wave 
frequencies are currently being used by 
civil and defence air services, and also 
by the naval services. The Central 
Electricity Authority uses long-wave 
frequencies for its power-line 
monitoring transmissions for detection 
of faults and also for the protection of 
lines and equipment throughout its 
high-tension work. Alternative 
arrangements will have to be made for 
them, and their cost will be of no mean 
order. 

The existing radio sets in use will 
need minor alterations. There are 
more than 18 million radio sets in use in 
our country. Even if the alteration of 
each set is to cost Rs 25, the liability is 
likely to run into millions of rupees. In a 
poor country like ours, is it justified to 
put such a burden on the radio-owning 
public? 

The next World Administrative 
Radio Conference will be held in 
1999—the last year of the current 
century. If we do not fight to obtain the 
long-wave bands for our transmitting 
stations at Geneva this year, we will 
have to wail for them for at least 20 
years. Moreover, the switchover will 
not be swift. It will take at least 10 years 
to make the long-wave bands fully 
operative. During this period, both the 
problems listed above could be sorted 
out. This is the view of thv AIR. 


The debate on this question has been 
conducted for months together in the 
corridors of the concerned ministries in 
New Delhi. The Ministry of 
Communications has beta asked to 
provide an overall view of the pros and 
cons of the proposal. The Department 
of Electronics has also been consulted 
on this question. 

This is a question which does not 
offer an easy or satisfactory solution for 
all concerned. The entry of long-wave 
bands is bound to hurt quite a few 
groups in one way or the other. If the 
multiplicity of stations can be reduced 
by long-wave transmitting stations and 
the whole nation can be bound together 
by a single national radio broadcast 
channel, then the choice offered is 
indeed attractive—but the price to be 
paid is not small. 

Understandably, the experts are at 
loggerheads and there is every 
possibility that the issue will be taken to 
the cabinet. If that should happen, then 
the decision can be forecast. The 
Ministry of Finance which has always 
treated radio and television as a luxury 
(vide the proposals in the latest 
budget), will sway the argument in 
favour of status quo and the country 
will have to take up this question 
seriously 20 years later. 
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ECIL presents 
3 new 'last aid' kits for 
scientists and statisticians 
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Something extraordinary. For 
they will give you every scientific 
function ever offered in a pre¬ 
programmed calculator. Plus, the 
added power of statistics and 
finance. 

Look at the models. Feature-by¬ 
feature. Now, are you ready? To 
work faster and faster? 

EC-62: problem solving power 
with 10 memories 

EC*62 has convenience functions 
too, in addition to basic arithmetic, 
trigonometric and logarithmic 
functions. 

EC-75: the meet powerful 
Scientist/Statistician 

With 10 memories and covering all 
scientific functions, conversion 


functions, and most of the 
statistical functions, this is the 
most powerful aid that any 
scientist or statistician needs. It 
has numerous scientific and 
engineering functions directly 
pre-program med. 

EC-75P: EC-75 plus 
programmability 

Besides all functions and capabi¬ 
lities of EC-75, this model provides 
programming up to 75 steps—with 
facilities like conditional/uncon¬ 
ditional branchings. Can handle 
up to 11 variable factors in any 
formulation. 

Ona year ‘covar-all’ guarantee 

All ECIL calculators .carry a full 


* prices excluding Excise Duty & 
other taxes 


one year guarantee. Though you 
may never need to use it. 
Calculating is believing. Ask for a 
demonstration of any of these ECIL 
calculators at— 


E fc Electronic* Corporation 
^ of India Limited 


Marketing Croup Hyderabad 500 762 
Telephone 78311 — Telex 015-254 ECU HD 

Branch Offices: 

Bangalore (33927). Bombay (457760). 

Calcutta (240273). New Delhi (311007) 

Madras (442339. 442296), Pune (58854 58558) 
Lucknow (22683. 25906) 

Whom quality counts— 
count on EC-CAL 

Registered with D G S & D 

SAA/EClL/213 
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In India ... 


Electronics Goods Worth 
Rs 6000 Million 
Produced in 1978 

Electronics production has grown at an 
average annual rate of over 20 per cent 
during the last few years, and the value 
of production in .1978 is estimated at 
Rs 6000 million. This was disclosed in a 
written reply to a question in the Lok 
Sabha on February 28, 1979. Figures 
for the previous years are—1975:3645j 
million; 1976: Rs 4100 million; and 
1977: Rs 5080 million. 

Under a comprehensive plan for the 
development of the industry, the 
production is likely to increase to a 
level of about Rs 12,000 million by 
1982-83, the end of the Sixth Plan 
period. 

Electronics products made in India 
are being exported to about 50 
countries, including the USA. The 
value of electronic exports during 
1978-79 is estimated to be about Rs 
400 million. Studies have been made by 
the Electronics Commission to explore 
the export potential of electronics 
products in international markets. The 
Electronics Trade and Technology 
Development Corporation (ETTDC), 
a public sector company of the 
Department of Electronics, has been 
assisting a number of units in the export 
of their products. Bharat Electronics 
Limited (BEL) has won large export 
orders for professional electronics 
equipment, such as communication and 


radar equipment, while 
Instrumentation Limited has won 
several export orders for process 
control instrumentation and 
computer-based data acquisition 
systems in Malaysia. 

Sondhi Report is Delayed 

The Sondhi committee was set up last 
year on December 7, to give a new 
direction to the electronics industry in 
this country. According to newspaper 
reports, the work of this committee has 
been hampered due to lack of 
cooperation from main manufacturers 
of electronics goods and the paucity of 
secretariat staff. 

Even if the report is submitted to the 
government of India in May-June this 
year—the committee having sought 
extension of time to finalise the 
report—it would take a long time 
before its recommendations are 
accepted. The usual 'processing' of the 
report is expected to delay its 
implementation. 

The industry is understandably 
disturbed because pending finalisation 
of the Sondhi report and its acceptance 
or rejection by the Government, the 
task of issuing new letters of intent and 
licences has come to a virtual stop. 

Delhi TV to be Linked 
With Bombay TV 
The Bombay-Delhi wideband 
microwave links are expected to be 
handed over by the Posts and 
Telegraphs Department to 
Doordarshan for uae during this year. 

' Delhi-Calcutta links will be set up next 
year. The relay of televirion 


programmes among the metropolitan 
cities of Delhi, Calcutta and Bombay 
will be possible when the wideband 
microwave linkage of these cities is 
established. This information was given 
in the Rajya Sabha by Mr L. K. 
Advani, the Central Minister for 
Information and Broadcasting, on 
March 5, 1979. 

Expenditure on Computer 
Imports 

The government had approved the 
import of computers worth about Rs 
160 million for the nine-month period' 
ending on December 31, 1978. This 
information was given by the Prime 
Minister, Mr Morarji Desai, in the Lok 
Sabha on March 7,1979. 

The imports related to new computer 
systems to replace older ones valued at 
Rs 125 million; the balance was for new 
projects. The import of computers is 
allowed only in cases where indigenous 
systems cannot meet identified user 
requirements. 

In reply to another question, the 
Prime Minister said that of the 47 
enquiries for the import of 86 computer 
systems received by the government, 
approvals had been given to the 
following 11 users for the import of 12 
systems between April 1, 1958 and 
February 28, 1979: 

1. Messrs Informatics, Bombay 

2 Mr S. K. Punwani, Bombay 

3. Messrs Electronics Technology 
Co. Ltd, Bangalore 

4. The Central Machine Tool 
Institute, Bangalore 

5. Messrs Rading Cybernetics Pvt Ltd, 
Hyderabad 

6. The Societe Internationale De 
Telecommunications 
Aeronautique, Bombay 

7. Messrs Computer Maintenance 
Corporation, Bombay s 

8. Jaslok Hospital, Bombay 

9. Radar Communications and 
Project Office, Ministry of 
Defence, New Delhi (2 systems) 

10 Messrs M. A. S. Services Pvt Ltd, 
New Delhi 

11. Systems Group, Department of 
Electronics, New Delhi 
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SEEPZ to Sell in the Home 
Market 

The government is reported to have 
taken the decision to permit the sale of 
electronic products manufactured in 
the Santa Cruz Electronic Export 
Processing Zone (SEEPZ) in the 
country after payment of a special tax. 

SEEPZ was established for the 
production of items for only export 
purposes, but circumstances have 
forced the government to institute a 
change in this regard. 

Some foreign companies which had 
collaborated with Indian partners in 
SEEPZ have failed to honour their 
commitment in regard to exports. For 
instance, Century Electronics has b''en 
unable to sell its products because the 
foreign collaborator, Chronar 
Corporation Inc. has not honoured its 
commitment in regard to buying the 
products of the unit. 

Products manufactured in SEEPZ 
cannot be brought under the existing 
framework of imports because 
indigenous labour and equipment are 
involved. To overcome this technical 
difficulty, the government has hit upon 
the idea of a special tax. Legislation for 
this purpose is likely to be introduced in 
the current Budget session. 

ELCINA-IPAG to Hold 
a Seminar 

Electronic Component Industries 
Association (ELCINA) and 
Information, Planning & Analysis 
Group (IPAG) of Electronics 
Commission will join hands to sponsor 
a seminar on electronic components in 
October this year at Bombay or New 
Delhi. The main objective of the 
seminar would be to devise ways and 
means for giving a boost to the 
components industry and’to attract 
investments which have been shying 
away from this sector for a number of 
years because of lack of sufficient 
incentives. 

NIC Computer Will Be Ready 
This Year 

The National Information Centre 
(NIC) of the government of India is 


expected to be fully operational this 
year. It will have an experimental 
sub-network of 12 minicomputer 
terminals and a maxi-computer. The 
objective of the NIC computer network 
will be “to provide information to 
various ministries and assist them in 
taking decisions relating to economic 
and social development.” 

Mr N. Seshagiri, executive director 
of the NIC, has compared this 
computer network to theatrical power 
grids and telephone systems. It will be 
of great use to decision-making bodies 
such as the Ministry of Finance and the 
Planning Commission. 

First Video Tape Unit 
Inaugurated 

The first video tape unit was 
inaugurated at Santa Cruz Electronic 
Export Promotion Zone (SEEPZ) near 
Bombay on March 11, 1979, by Mr 
L. K. Advani, the Central Minister for 
Information and Broadcasting. Mr 
Advani said that entertainment should 
have a social purpose and anything that 
might have a wrong or bad impact on 
the minds of the people, should be 
eschewed. He further said that this 
applied not only to film makers but also 
to the makers of video tapes. 

Computer To Speed Up 
Indian Airlines Work 

At present, the reservation system of 
Indian Airlines (IA) is so slow that the 
passengers are put to a lot of hardship. 
The central space control operating 
from Delhi for all sectors is not capable 
of handling reservations fast enough to 
cope with the rush at peak hours. 
However, the IA proposes to introduce 
the time computer system which, the 
experts say, is the only answer to the 
prayers of the officials of the 
corporation and the passengers. Its cost 
is estimated to be Rs 180 million. 

Cooperation in Electronics 

The agreements for cooperation in the 
field of electronics have been signed 
between our country and the European 
Economic Community (EEC), the 


USSR,Bulgaria, German Democratic 
Republic and Hungary. The 
agreements relate to trade and 
technical cooperation in electronic 
materials, components and equipment, 
and contain provisions regarding 
exploration of cooperative ventures in 
third countries. This information was 
given by the Prime Minister in the Lok 
Sabha in reply to a question on March 
7, 1979. 


And Abroad ... 


‘Telecommunications 
For All’ 

‘Telecommunications for all’ is the 
theme proposed for the 1 i th World 
Telecommunication Day which the 154 
member countries of the International 
Telecommunication Union (ITU), the 
United Nations and the Specialised 
Agencies, a large number of 
non-governmental organisations and 
the news medr are preparing to 
celebrate on May 17,1979. Following 
an established custom, this event will 
take place on May 17, the anniversary 
of the founding of the ITU. The Union 
was founded in Paris on May 17, 

1865 — 114 years ago - which makes it 
the oldest of the intei -governmental * 
organisations of the United Nations 
system. 

This year, World 
Telecommunications Day is of 
particular significance because events 
of historical importance in the 
development of the ITU are scheduled 
to take place in 1979. September of this 
year will see the opening of the World 
Administrative Radio Conference 
WARC-79 and the holding of the 3rd 
World Telecommunication Exhibition 
TELECOM 79 and the 3rd World 
Telecommunication Forum. 

I EFY Misses Nothing, 
Don’t Miss it. 
Subscribe to it now! 
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Times have changed. Styles have changed. And here /J3k 
is e tribute to your new image. ADOR. The new Ml V) 

Digital Electronic Clock. With quartz crystal control. Igum) 
volume-adjustable musical chime alarm snooze kt _ L 
facility and other exclusive features. 


India's first 

Digital Electronic Clock 
of its kind 


That's AUOR. 

The symbol of changing times. 


Marketed by 

ADVHUMI-OBnUKON UMrm 

Ador House. 6. K. Oubash Marg, 

Bombay 400 023 • Tel: 242626 


means reliability 


Arae/Sub-aru Offieaa: P.B. No. 6012, Bombay 400012 • P.B. No. 101, Now Delhi 110001 . P B. No 4522. 
Madrai 600006 - P.B. No. 19/83, Raipur 492001 • P.B. No. 11213, Caleutlo 700014 • Davnc Building. 24 Richmond 
Road. Bangalora 560026 ■ Vadodara Davaiopmant Fame, Maganwadi. Fiyaiigam. Hnroda 390005 ■ Rai Soudn. 
Ravipuram, irnakultm. Cochin 662016 • S-B. 88/3/A 1. 2nd Floor. Failed Maidun, Hydrrabad 500001 (AP) • Cajraj 
Manalon. 2nd Floor Riuupur. Jamahadpur (Bihar) • Akurdi Village. Cbuchwad, Poona 411 019 ■ M-4. Jawahar Nagar, 
kawdiar, Trivandrum 695003 ■ Pori Reclaimed Aral. Viaakhapamam 630001_ 


APRIL 1979 


17 


















It took a lot of technology for STEP before 
Stepping forward to give you 

QUALITY CAPACITORS 


A 



□ Plain/Metallized POLYESTER and POLYPROPYLENE Capacitors 

In the range of values from 0.01 to 10 Mfd in DC Voltages of 100V, 250V, 400V and 
630V. 

□ AC Metallized POLYPROPYLENE Capacitors from 1 Mfd to 12 Mfd in 250V AC 
and 400V AC. 

□ Quality is kept high and costs low through a high degree of automation and 
processing in environmentally-controlled area. 

□ Manufacture can be undertaken for any special Capacitors in any shape as per 
the requirements of customers’ and high-voltage Capacitors upto 3KV DC. 



SREE THIRUMALAI 
ELECTRONICS PRIVATE LIMITED 

Factory and Administrative Office: HOSUR-BANGALORE MAIN ROAD, POST BOX NO. 10. 
HOSUR-635 109, TAMILNADU. PHONE: 117 & 97. TELEGRAMS: "STEP' HOSUR. 
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6V DC ADAPTER FOR RUNNING 
TAPE RECORDER IN CAR 

Some time back you had published a 
circuit for an adapter giving a 6-Volt 
DC output, utilising among other 
components a 2N3055 transistor. I 
think, if we use a regulator likejiA309 
or LM309 the circuit will be cheaper. 
This is a 5-volt regulator with a current 
rating exceeding 1A. This is sufficient 
for most 6-volt appliances, and 
certainly for tape recorders. In fact, I 
am using it for a tape recorder in my 
car. 
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If 6-volt supply is required then the 
following circuit can be used after 
adjusting the preset for 6 volts: 

INPUT 

12VDC ± OUTPUT 

300 

0 22jjF 

4 

These circuits are from the 
handbook of ICs in which the IC, 
jiA309 was described. 

PIYUSH CHANDRA 
Bhopal 

KITS A PRODUCT REPORTS 

I am a regular reader of the EFY 
magazine. It is really what it claims to 
be—the most informative and 
provocative journal on electronics in 
India. However, I have a couple of 


suggestions to offer to enhance the 
utility of the magazine. 

1. Nowadays a lot of consumer 
electronics products have begun to 
flood the Indian market. It would be 
very useful for prospective buyers if 
you could publish product reports after 
thoroughly evaluating the 
performances of these products. It 
would also be helpful if the price of the 
product, including excise duty, was 
mentioned for comparison. 

2. The hobbyists in India are at a 
disadvantage because kits for making 
various electronic projects are not 
readily available. If EFY can arrange to 
market electronic kits or publish the 
names of manufacturers who market 
these kits, it would be very helpful. For 
instance, if the cassette tape recorder 
circuit published in Annual Number 
1979 is supplied in kit form, it will be a 
very interesting project for the 
amateurs and hobbyists to take up. 

S. RAJA 
Bangalore 

RADIO LICENCE 

Radio licence is an evil heritage of the 
British Raj which wanted to restrict our 
listening. There is no radio licence in 
Britain. Besides, the radio licence 
denies us the right to listen freely. 

ASHWANI ARORA 
New Delhi 



PICK-UP TERMINAL 

I have a transistor radio receiver (‘Murphy’, 9V 
operation) without any pick-up terminal for the 
operation of a record player. 1 want to know 
whether I can use the audio stage of the receiver 
for the reproduction of the record player output 
by directly connecting it to the volume control 
pot. (10 kilohra) through a switch. Will the 
reproduction be good? Or will the impedance 
matching be a problem, loading the record 
players? 


If it is necessary to use an impedance matching 
circuit, please give me the details of this circuit. 

S. Ramabhodrom 
9 (Upstairs), 13th Cross, 
S. PooI Extn, 
BANGALORE 360003. 


MICROPHONE-CUM-SPEAKER 

We are interested in procuring 

microphone-cum-speaker required in the 

production of hand-held communication 

equipment. Presently this item is being imported. 

Are there any indigenous manufacturers of this 

itent?' , _ _. , 

Jay ant R. Shah 

TV Dlvn-MaterUU Control, 

Electronics Corpn of India Ltd, 

Industrial Development Area, Cheriapalli, 

Hyderabad 500762. 

RECTIFIER 

The rectifier, type CO NVO-5HQ-50 F, 
which is made in the form of a stick, is used in 
photocopier machine and seems to be of 
imported type. 

1 am unable to get the detailed specification of 
this rectifier and hence cannot find out the 
equivalent which may be used in its place. 

Can anyone please help? 

R. B. Kokane 
Dy Director (Elcc.) 
Small Industries Service Institute, 
Ministry of Industry 
Harsiddh Chambers, 4th Floor, 
Ashram Road, Ahmedabad 380014 

RADIQ TUNER 

Could you please let me know where I can get a 
radio tuner of the following specs: 

Coverage: 0.5MHz to 30 MHz; AM mode 
Selectivity: 8 kHz max. 

Antenna: External 
Power Supply: 220/250V AC, 50Hz; 
Consumption- less than 10 watts 
Output (AF): Mono/stereo wide frequency 
response suitable for ‘tuner' input of domestic 
hi-fi mono/stereo amplifiers. 

RF level indicator—meter or 
magic-eye—necessary. 

The only respect in which my requirement 
differs from the models available readily is the 
coverage; I need up to 30 MHz while others have 
only up to 22 MHz (i.e. 13 mb.) 

Sanjiv Sarma 
9 University Campus, 
Gauhati 781014. 


If you are stuck up due to lack of some vital 
Information, you may take the help of this 
column by writing to: The Editor, Letters 
Section, Electronics For You, 303 Dohll 
Chambers, 46 Nehru Place, New Delhi 
110019. Those of the readers who can help 
are requested to write directly to the per¬ 
son in need of the information. 
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SATISFIED CUSTOMERS ALL OVER INDIA. 

CONT.VARIABLEAUTOTRANSFORMERS 



PARASTAT 


OUR OTHER PRODUCTS : • VOLTAGE STABILIZERS* HIGH VOLTAGE TESTERS 

• SERVO MOTORS • ALTERNATORS • SPECIAL TYPE OF TRANSFORMERS 

• SERVO OPERATED AUTOMATIC VOLTAGE STABILIZERS* BATTERY CHARGERl 




PARADISE INDUSTRIES 

18A, Mayapuri New Delhi 110064 Phones 591411. 591423. 


J.B. TIMERS, GENERAL PURPOSE & POWER RELAYS 

f \ t -—\ /-\ r 






25 Amps 


J. B. BOTTLING CO. Pvt Ltd. (ELECTRONICS DIVISION) 


19 A. Mayapuri Ind. Area. P'lase I New Delhi >10064. Phone 591423. 591411. 

SOLE SELLING AGENTS M/s. MITTAL ENTERPRISES. 1724, Bhagirath palace Chandni Chowk Delhi-6. Wipne : 279522. 
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DO YOU HAVE A 
‘DIGITAL SCREWDRIVER’ 

IN YOUR TOOL BOX? Bruc.H.n.on 


The digital integrated circuit (IC) has revolutionised many 
industries. Through the digital IC, all phases of a hereto¬ 
fore analog world are exploding with more complex, com¬ 
pact, and powerful products than ever before. But this 
advance in electronics has not come without a price. The 
digital integrated circuit has also brought a major headache 
in maintaining and repairing these products. Fundamental 
differences between analog and digital circuits, and the 
resulting needs for new instrumentation and troubleshoot¬ 
ing techniques are responsible for these problems. 

Although more reliable than earlier electronic circuits, 
the IC has greatly increased circuit density and complexity. 
As a result, an entire new class of troubleshooting instru¬ 
ments has evolved to service IC-based equipment, just as 
oscilloscopes, digital voltmeters, and signal generators 
were developed to service older analog equipment. While 
many of us may have grown up using scopes and DVMs, 
and are intimately familiar with them, there are digital 
troubleshooting tools that are easier to use around lCs and 
will help us to be more effective. 

What is a loQic probe? 

One of the most common test tools for digital circuits 
today is the simple, hand-held logic probe. In fact, in the 
last several years it is estimated that over 100,000 probes 
have found their way into everyday use as the ‘digital 
screwdriver’ of today’s electronic revolution. 

The probe doesn't solve all digital troubleshooting prob¬ 
lems: there are several other types of products available 
that round out the digital troubleshooter’s tool bag. But 
what probes do offer is cost-effective value wherever they 
are used. They provide simple readouts that quickly tell the 
user if a circuit appears to be functioning, and many times 
that’s all the information needed. They also let the user 
know very quickly whether additional troubleshooting 
tools need to be used. 

Probes indicate logic conditions by employing a lamp. In 
general, a lit lamp indicates a logic * 1’ or logic ‘high’. Other 
manufacturers employ coloured LEDs in various patterns 
to show logic states, but all have the same goal: to simply 
and quickly show if a circuit is ‘high’, ‘low’, pulsing or has 
an open circuit. 

What can a probe do? 

Probes quickly show if a circuit is operating at all. For 
example, a control line might be expected to go to a logic 
‘high’ to open a valve under the right conditions. A probe 



These two drawings illustrate common problems that can be 
detected with a logic probe. In the upper drawing there is a 
short between Vcc or ground. All signal lines connected to 
point A are held in a high state, and in a tow state at point B. 

The lower drawing illustrates an open circuit. All inputs at¬ 
tached to node at point A will be driven properly; those at point 
B will float to a "bad level." 

can easily show whether that line ever goes ‘high,’ or 
perhaps if it goes ‘high’ and then stays there. 

Probes with a memory function can also be left con¬ 
nected to a line to look for infrequent pulses, or even for 
sporadic noise conditions (‘glitches’) that act like unwanted 
pulses. 

At any rate, the probe acts very much like a ‘ 1’ or ‘ 0’ 
meter that is energised by the power supply of the circuit 
under test to provide direct, simple, inexpensive answers 
on-site. 

How It tht probo used? 

Designed for general troubleshooting use in digital cir¬ 
cuits, probes are used by field service, R&D, and produc¬ 
tion personnel. 

Probe use is simplicity itself: just connect power to it 
from the circuit under test and start probing. In a TTL 
circuit, for instance, all the ICs have a 5V DC supply. Just 
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connect the plus (+) and minus ( -) leads to the power pins 
of any IC (generally either pins 7 and 14, or 5 and 10), and 
the probe’s lamp glows at half brilliance. Then, probe any 
pin anywhere in the circuit. The probe will indicate as 
follows: 


State 

‘High’ 

‘Low’ 

Pulse trains 
Open circuit 
Occasional pulses 

(a) Steady low’ then 
single ‘high’ 
pulse 

(b) Steady ‘high’ then 
single low' pulse. 


Indication 
Lamp on full 
Lamp off 

Lamp flashes at approx. 10Hz 
Lamp at high-brilliance 

Light flashes on 
momentarily 

Light turns off 
momentarily 



A logic probe can often quickly find and isolate a digital 
problem from the board level to the device level, if so required. 
The probe la a basic "tool' for digital troubleshooting. 


Other troubleshooters 

Probes provide a lot of power for digital troubleshooting 
because of their ease of use, portability, and price. And 
they can be supplemented by other inexpensive hand-held 
products to allow stimulus-response testing in digital cir¬ 
cuits. 

Here are digital test devices that can be used singly or 
together. They are all simple to use. 


Logic probe : The logic probe is a digital state(highs and 
lows) indicator which provides an indication of a high level, 
low level, or bad level signal. Internal threshold detectors 
determine if the signal being probed is above the high 
threshold level, below the low threshold level, or in bet¬ 
ween these two. The.probe provides: 

1. Stretching display for short pulses 

2. Pulse memory 

3. 10ns pulse response 


4. Multi-logic family 

5. ‘Bad level’ detection 

Logic pulser: In an easy-to-use probe package, the logic 
pulser injects into the circuit a single pulse of proper amp¬ 
litude and polarity each time its button is pushed. If the 
node was ‘low’ it will be pulsed ‘high’, and if it was ‘high’ it 
will be pulsed ‘low’. The pulser’s capabilities thus include: 

1. Ability to drive ‘low’ nodes ‘high’, or ‘high’ nodes 
‘low,’ 

2. High current output, but low duty cycle to protect ICs 
from damage. 

Logic dip: The logic dip is another digital state indi¬ 
cator. It allows up to 16 signals on a single IC to be ob¬ 
served simultaneously. The clip has a single threshold level. 
If a signal on a given 1C pin is above this level, an LED in 
the clip is turned on corresponding to that pin. If the signal 
is below this level, the LED is turned off. The clip features: 

1. 14-or 16-pin readout 

2. Multiple logic family operation 

Many times a circuit is powered up, but during trouble¬ 
shooting some method is needed to stimulate it. For this 
reason, a logic pulser (signal) is helpful. It provides 
stimulus for stimulus-response testing. For example, the 
user wants to know whether an inverter gate is functioning, 
so he pulses the input and observes the output with a logic 
probe. 

When the input is momentarily pulsed ‘low,’ a temporary 
‘high’ condition should exist at die output. Since puisers 
typically put out very short high energy pulses, they can 
force the inverter to momentarily change logic states. The 
probe, on the other hand, possesses a ‘stretching’ circuit 
that automatically detects short pulses and provides a visi¬ 
ble display of pulse occurrence. This type of testing is very 
similar to analog stimulus-response testing. For example, a 
radio receiver can be tested using a signal generator at its 
input and an AC voltmeter at its output to achieve the same 
result in the analog domain. 

Analog tools are valuable in digital troubleshooting, but 
generally only after digital tools like probes and puisers 
have indicated that reading functional ‘ones’ and ‘zeros’ is 
insufficient to solve the problem in a circuit. 

Where do they fit? 

For purposes of general classification, haiid-held digital 
troubleshooters can be called ‘node and gate’ troubleshoot¬ 
ing tools. Used stand-alone or in various combinations, 
they can isolate bad nodes (a node is any signal line linking 
one or more ICs), and gates (a gate is any single IC circuit 
such as an inverter, AND gate, flip-flop, etc). 

There are several levels of troubleshooting to consider. 
These include: 

1. System Level Troubleshooting—instrument swap¬ 
ping; isolate problem to one part of the system; use soft- 
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ware etc to narrow down problem. 

2. Instrument Level—circuit board swapping; isolate 
problem to one circuit board in an instrument. 

3. Board Level—bad node isolation; isolate problem to 
a circuit (node) by using schematic, logic analysers, logic 
comparators, and/or logic probes to identify bad nodes. 

4. Node and Gate Level—use stimulus-response test¬ 
ing, employing probe, pulser, current tracer and/or clip to 
identify the one bad integrated circuit (microprocessor, 
ROM, AND gate etc) on a circuit board. 

8impl« digital troublashootlng 

When troubleshooting circuits are built from analog 
components, the task is one of verifying relatively simple 
characteristics such as resistance capacitance, or turn-on 
voltages of components with two or, at most, three nodes. 
While the function of the total ciicuit may be quite com¬ 
plex, each component in that circuit performs a relatively 
simple task and proper operation is easily verified. Each 
diode, resistor, capacitor and transistor can be tested using 
a signal generator and a voltmeter, ohmmeter, diode 
checker, or oscilloscope—the traditional troubleshooting 
tools. But when this circuit is built in integrated circuit 
form, these components are no longer accessible. It now 
becomes necessary to test the operation of the complete 
circuit function. 

The first step in any troubleshooting process is to 
narrow the malfunctioning area as much as possible by 
examining the observable characteristics of the failure. 
This is often called ‘front panel milking’ From the front 
panel operation (or rather mis-operation) the failure 
should be localised to as few circuits as possible. At this 
point it is necessary to narrow further the failure to one 
suspected circuit by looking for improper key signals bet¬ 
ween circuits. The logic probe can be very effective here. 

In many cases, a signal will disappear completely. By 
rapidly probing the interconnecting signal path, a missing 
signal can be readily detected. Another important failure is 
the occurrence of a signal on a line that should not have had 
a signal. 

Dependence upon a well-written service manual is the 
key to this phase of troubleshooting. Isolating a failure to a 
single circuit requires knowledge of the instrument or sys¬ 
tem and its operating characteristics. A well-written man¬ 
ual will indicate key signals to be observed. The logic probe 
then provides a rapid means of observing the presence of 
these signals. 

The logic probe can be used to observe the signal activity 
on inputs and to view the resulting output signals. From this 
information, a decision can be made as to the proper opera¬ 
tion of the IC. For example, if a clock signal is occurring on 
a decade counter and the enabling inputs (usually reset 
lines) are in the enabled state, then the output should be 
counting. The logic probe will allow the clock and enabling 
inputs to be observed. If pulse activity is indicated on the 



The logic pulser shown on the right side ot photo is a good 
companion to a logic probe because It can provide pulses tor 
added testing capabilities. 


outputs, then the IC can be assumed to be operating prop¬ 
erly. Usually it is not necessary to see the actual timing of 
the output signals since ICs fail catastrophically. The oc¬ 
currence of pulse activity is often enough indication of 
proper operation. 

This first step might be called the ‘mapping’ step since 
the effect is to map out the problem areas for further 
investigation. It is important to do a complete ‘mapping’ of 
the circuit before proceeding to analyse each of the indi¬ 
cated failures. Prematurely studying a fault can result in 
overlooking of faults which cause multiple failures, such as 
shorts between two nodes. 

A test for a short to Vcc or ground can be done easily 
using a logic pulser and probe. The pulser injects a pulse 
while the probe on the same node observes the pulse. No 
pulse indicates a short to Vcc or ground. The occurrence of 
a pulse indicates that the node is not shorted, and the 
absence of a pulse indicates the node is shorted to Vcc (if it 
is a high) or ground (if it is a low). 

The logic probe provides a rapid means of not only 
detecting, but physically locating ‘opens’. Since an open 
signal path allows the input to the ‘right’ of the open to float 
to a bad level, the logic probe can be used to test the input 
of each IC for a bad level. Once an input floating at a bad 
' level is detected, the logic probe can be used to follow the 
circuit back from the input looking for the open. This can 
be done because the circuit to the ‘left’ of the open will be a 
good logic level (either high, low, or pulsing) while the 
circuit to the right will be a bad level. Thus, probing back 
along the signal path will indicate a bad level until the open 
is passed. This means the probe can be used to precisely 
locate the open. The open can then be repaired and the 
circuit tested. □ 
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AUTOMATIC POLARITY 

CHANGEOVER 

FOR MULTIMETERS 


Whenever a number of DC voltages have to be measured 
with a multimeter in a circuit, one has to either frequently 
interchange the probes or operate a switch to take a proper 



Fig. 1: A simple method of automatic polarity changeover. 


reading on the meter. This nuisance can be removed easily. 
The easier of the methods is, however, not very satisfac¬ 
tory. 

A elrnpJe metno' 

The easiest way to overcome this problem is by inserting 
a bridge rectifier either within the meter or at the input to 
the multimeter. The rectifier will take care of the polarity in 
either case, as shown in Figs 1(a) and 1(b). Both these 
circuits perform the same functions. The push-to-open 
switch fitted to one arm of the bridge gives an indication of 
the polarity. 

The circuit shown in Fig. 1(a) can be wired inside the 
. multimeter itself while the circuit shown in Fig. l(b)may be 
wired in a special DC probe housed in the body of a 
miniature pen torchlight. When a voltage is applied, the 
meter’s pointer deflects in the proper direction, irrespec¬ 
tive of the input polarity. 

Germanium point contact diodes with a low forward 
■ drop and low leakage should be used in the circuit shown in 
Fig. 1(a) while silicon diodes of high PIV rating should be 
used in the case of circuit ishown in Fig. 1(b). In both cases, 
all the diodes must be matching. 

On pressing the push-button switch SI, if the meter 
continues to read it indicates that the current is flowing 
through D1 aid D2 and that the voltage is of positive 
polarity. If the meter reads zero when SI is pressed, it 
indicates that the current was flowing through D3 and D4 
and was interrupted by the opening of SI. This means that 
the polarity of the input voltage is negative. 

Both these circuits, however, suffer from a serious draw¬ 


back. They affect the meter’s calibration and also the 
linearity of its scale because of the non-linear characteris¬ 
tics of the diode. This effect is more pronounced in the 
low-voltage range, where the input voltage is near the 
forward conduction voltage of the diode. The readings, 
therefore, can no more be accurate. 

Another disadvantage of these circuits is that a switch 
has to be pressed to know the polarity. 

The circuit shown in Fig. 1(a) affects all the ranges in the 
same fashion because it is connected after the multipliers. 
Therefore, the meter can be recalibrated for correct read¬ 
ings. The scale cannot be made linear, however. 

The circuit of Fig. 1(b) behaves in a different way. Here 
the bridge is wired inside a special DC probe. The diodes 
used must have a voltage rating equal to that of the max¬ 
imum voltage to be measured. Here the effect of the bridge 
will be notable only in the low-voltage ranges. In the higher 
voltage ranges the diode drop is negligible when compared 
to the measured voltage. So this configuration can be used 
in a multimeter without altering the calibration in the 



Fig. 2: The automatic polarity changeover with Indicator. 


higher ranges. Of course, the accuracy and linearity of the 
scale will deteriorate in the lower ranges. 

The automatic polarity changeover circuit 

A circuit which in no way affects the calibration or linear¬ 
ity of the meter is shown in Fig. 2. Another advantage of 
this circuit over the previous two circuits is that it can be 
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switched off when not required and the multimeter can be 
used as usual. Moreover, it consumes very little power 
when the relay is not energised. 

The circuit senses the polarity of the voltage to be meas¬ 
ured and operates a relay in such a way that the voltage fed 
to the moving coil unit is of the correct polarity. The unit 
also gives an indication of the polarity. 

The circuit 

The input stage of the circuit shown in Fig. 2 consists of 
an operational amplifier (CA 741 CT) in the open loop 
mode, which works as a switch. It senses the polarity of the 
voltage to be measured and gives an output corresponding 
to the polarity. 

The connections to the moving coil unit of the multime¬ 
ter are made through the relay The same meter inputs are 
connected to the IC. The inverting input (pin no. 2) is 
connected through R1 to the line going to the positive 
terminal of the meter. The non-inverting input (pin no. 3) is 
grounded through R2. The negative line going to the meter 
is also grounded. 

Transistor T1 energises the relay when the opamp output 
is positive. Diode D2 bypasses the high surge voltages 
developed across the relay coil and prevents them from 
damaging the transistor. Diode D1 allows only positive 
voltage to pass to the base of Tl, and it also provides a 
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LEDS 

(b) lAYOm 

Fig. 3: Printed circuit pattern (a) and components layout (b). 


the plus rail to the moving coil unit will be positive and the 
minus rail will be negative. This makes the inverting input 
of the opamp positive with respect to the non-inverting 
input. The opamp output now switches to -9V and Tl 



remains cut off. The connections to the moving coil unit are 
now made through the N/C contacts of the relay and the 
meter reads as usual. Since the output of the opamp is -9V, 
LED D4 (red) lights up, indicating a positive voltage. 

Now if the voltage being measured is negative, the invert¬ 
ing input of the opamp is negative with respect to the 
non-inverting input and the opamp output swings to + 9V 
switching on transistor Tl. The relay is now energised and 
the connections to the moving coil are reversed (i.e. 
through the N/O contacts). Since the output of the opamp is 
now + 9V, LED D3 (green) lights up, indicating a negative 
voltage. 

Since only the relay contacts are included in the meter’s 
circuit, the calibration or linearity of the meter is not at all 
affected. The input impedance of the opamp is very high 
(between 1 megohm and 10 megohm). Therefore, this also 
does not affect the meter's calibration. 

Construction 

The whole unit can be mounted in a plastic box. The 
PCB pattern and layout is shown in Fig. 3. The relay, 
battery and the wired PCB is placed inside the box.The 
LEDs can be fixed to the box with ‘ Araldite’ or ‘Quickfix.’ 
The connections to the multimeter can be made directly or 
with a 5-pin DIN socket and plug, as shown in Fig. 4. 


higher threshold of switching. D3 and D4 are LEDs which Adjustments 

give an indication of the polarity. R4 limits the current After the circuit is wired, it should be checked 
passing through the LEDs. The split rail power supply for thoroughly for proper connections and polarities (prefera- 
the opamp is obtained by using two 9 V energiser batteries. b i y by someone else). Offset adjustment of the opamp can 

then be made by grounding pin nos 2 and 3, and adjusting 
Working VR1 for zero voltage at pin no . 6. The circuit is now ready 

When the voltage being measured is of positive polarity, for use. Q 
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Special Supplement: ELECTRONIC CLOCKS & WATCHES 



WATCH THE NEW 
WATCHES 

All over the world, the mechanical watch is giving place to 
the electronic watch. According to a rough estimate, one- 
third of the watches in use at present are electronic. It 
teems that the electronic watch has caught the imagination 
of the people and it is fast displacing the mechanical watch. 
Although in our country the manufacturers have not been 
able to fully satisfy the demand for even the mechanical 
watches, the demand for electronic watch is catching on. 
Because of its high price in this country, it is yet considered 
more of a status symbol than a useful consumer durable. 

The policy of the government of India has been not to 
encourage the manufacture of electronic watches in this 
country. Two reasons have been advanced in support of 
this policy. First, all the vital components needed for an 
electronic watch have to be imported from abroad. We do 
not have indigenous sources of supply for them. Second, it 
is not considered to be a vitally needed item of mass con¬ 
sumption; hence the government has no plans to issue any 
new licences for the manufacture of electronic watches. At 
present, the major producers of electronic watches in the 
country are seven in number. Their names and addresses 
are given elsewhere in this supplement. 

Some small units are also manufacturing electronic 
watches by making use of imported components — compo¬ 
nents which are imported not through lawful means. But 
the total number of electronic watches manufactured in the 
country is still very small. In fact, no data relating to the 
production of electronic watches has been issued by the 
government so far. 

The sub-group on consumer electronics appointed by the 
Planning Commission Working Group on Electronics In¬ 
dustry last year under the chairmanship of Dr Amarjit 
Singh (CEERI, Pilani) has forecast the demand for these 
watches in the five years ending in 1982-83. According to 
.the group, the value of electronic watches likely to be 
produced in 1979-80 will be around Rs 30 million, which 
will multiply 10 times to rise to the value of Rs 300 million 
in 1982-83. In the five years under reference, the total 
demand for electronic watches is estimated to be around Rs 
570 million. However, in the first year of the Seventh Plan 
period, i.e. 1983-84, the value of production of these 
watches is estimated to be around Rs 450 million. 

It is not known what price of a watch has been assumed in 


these computations. At present, the price of an electronic 
watch is about Rs 500 in our country, while in Hong Kong, 
Taiwan and Singapore it is less than Rs 100. On the basis of 
the prices prevailing in our country, the total number of 
electronic watches likely to be produced in the five-year 
period ending in 1982-83 is a little more than a million, 
which will be a very small fraction of the total demand for 
watches in our country. 

A survey conducted by Hindustan Machine Tools Ltd in 
1972 indicated that the total annual demand for mechan¬ 
ical watches in the country was 4.5 million. By 1977, it was 
estimated to have risen to about six million. Recently, the 
Minister of State for Industry, Mr J.P. Yadav, told Parlia¬ 
ment that the current annual demand for watches (all 
types) was placed at 6.5 million which was expected to rise 
to 8.5 million by 1981-82. The government had given 
licenses for the manufacture of about six million watches a 
year, bui the production of watches in 1978 was 4.7 million. 
It is obvious that the gap between the indigenous supply 
and demand of mechanical watches is being fast bridged 
and the smuggling in of these watches is on the decline. This 
however cannot be said about electronic watches. 

The moot question is: Why should we not set up indigen¬ 
ous capacity in electronic watches so as to cut out smuggling 
and the outflow of valuable foreign exchange resources? 
The time has come when the government should change its 
out-moded outlook. For years it failed to realise the need 
for creating capacity for mechanical watches. The result 
was that smuggling in of watches cost the country a heavy 
dose of foreign exchange. Now the same story should not 
be repeated in the case of electronic watches. 

The Swiss makers of mechanical watches arc now watch¬ 
ing anxiously the fast developments in the field of cle- 
tronic watches. Taiwan, Hong Kong, Singapore and Japan 
are the leaders in this field, though the source of R& D is the 
USA. An astonishing thing which is happening is the rapid 
growth of R&D in this sophisticated field which has one 
and only effect: to reduce the price of electronic watches. 

Let it be noted that the electronic watch like any other 
consumer durable such as radio set, television set, fan etc is 
price-elastic. The size of its market grows with every drop 
in price. And the fall in the price of electronic watch during 
the past five years has been precipitous. 

What about the Indian market? Most of the so-called 
makers of Indian mechanical watches are in fact assemblers 
of watches which are imported'either in semi-knocked 
down (SKD) or completely knocked-down (CKD) condi- 
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tion. And their prices will soon exceed those of electronic 
watches. So, whether the government of India likes it or 
not, the electronic watch is going to lake the place of 
mechanical watch. 

How long will it take the electronic watch to replace the 
mechanical watch in our country? This is a question which 
cannot be answered today with precision because much 
depends upon the foreign exchange position of the gov 
emment in the coming years. However, once the price of 
the imported electronic watch rules lower than the price of 
the mechanical watch in the world markets, the pressure for 
switchover will mount. 

The government of our country is an interested party. Its 
undertaking—Hindustan Machine Tools (HMT) —which 
currently manufactures and markets the largest number of 
mechanical watches will be the first to be hit by the ons¬ 
laught of the electronic watch. The government may slow 
down the import of electronic watches in order to save 
HMT from losses, and what is more, increasing unemploy¬ 
ment of workers. But the time will come when HMT and 
the government will have to change their outlook. 

Keeping in view the thinking of the government of the 
centre, it will easily take a decade for the electronic watch 
to acquire supremacy. By the end of 1989, we predict, the 
electronic watch in this country will rule supreme. This is 
the shape of things to come —as electronics for you 
sees it. 

It is now established that the market for liquid crystal 
display (LCD) watches which give a continuous display of 
time will grow much faster than that for light-emitting diode 
(LED) display types which give only an intermittent dis¬ 
play of time. 

The 3.5-digit five-function watch is quoted in Hong 
Kong at less than US $ 10 (Rs 85) each. The profit margin 
in such watches is dwindling fast and the manufacturers are 
taking to six-digit designs with upgraded features so as to 
be able to raise prices and have a higher profit. 

The new watch which is gaining popularly is one which 
combines the watch and the calculator. Ricoh, Seiko and 
other companies from Japan, Hong Kong, Taiwan and 
Singapore are all trying to grab a share of the market for 
such a multifunction watch. Some manufacturers have also 
added the alarm function to such a watch. 

Despite the addition of new functions, the prices have 
been moving downward due to keen competition. The 
manufacturer who enters the market with a new design and 
a new combination of functions, is able to earn a good 
profit in the first round. As soon as the competitors enter 
the market with watches having almost similar functions, 
the prices crash. According to knowledgeable circles, the 
rock bottom in watch prices — as in the case of electronic 
calculators — has still to be reached. 

Another feature of the electronic watch which is being 


popularised is its thinness. Thin looking watches are now 
making their appearance in the markets of the world. And 
the functions include hours, minutes, seconds, month, date, 
day of the week and an automatic calendar. The truth is 
that the last word has yet to be said about the electronic 
watch, what with the new innovations being tried every 
day. □ 
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Need for Increase in 
Licensed Capacities 
for Electronic Watches 

Interview: S.L. Mirchandani 


Mr S.L. Mirchandani, managing director of 
Monica Electronics Pvt Ltd, New Delhi, was in¬ 
terviewed by EFYs managing editor to find out 
his viewpoint on the status of electronic watches 
industry in India. Though young in years, Mr 
Mirchandani began marketing of'Onida’ watches 
about IV.z years ago. A B.Com. himself, he 
joined hands with his elder brother, who possesses 
a degree from CEERI, Pilani, to start the ‘man¬ 
ufacture’ of digital electronic watches without any 
foreign collaboration. Learning from experience, 
he is now assembling and testing the watch mod¬ 
ules within his factory, instead of importing the 
pre-assembled and pre-tested modules. 

Q: What is the indigenous content in the digital electronic 
watches being assembled in India. 

A: At present, virtually the entire kit of components re¬ 
quired fof their manufacture is being imported. 

Q: Including the casing and strap? 

A: Stainless steel casing of quality is not yet made in India, 
though we are planning to set up a unit for this purpose 
shortly in Bombay. Some people are making casings in 
brass, but these are not of a very good quality. The straps 



for watches are,, of course, available freely in India, but 
these are not included in the imported ‘kit' of electronic 
components for the watches. 

Q: Be sides the casings far watches, aren’t there any other 
ttsms which can be taken up for production in India? 


A: By the end of 1979 or early next year, I think at least 40 
per cent of the components, by value, would have been 
taken up for production — provided the units like Keltron 
and BEL keep up their promises. 

Q: What do you expect them to contribute for the Indigent- 
satkrn of the watch industry? 

As Keltron has promised to provide us with the quartz 
crystals while Bharat Electronics (BEL) is expected to 
deliver us the LCD displays for digital electronic watches. 
Q: What if they start manufacturing electronic digital 
watches themselves? After all, Keltron did apply for a letter 
of intent — though Its application was rejected. 

A: I think such public sector undertakings should concen¬ 
trate on the manufacture of the baste components only — 
they should not go in for assembly jobs which can very well 
be left to the small-scale units. 

Q: How many units have been licensed to make electronic 
watches in India? 

A: As far as I know, there arc only four. But the licensed 
capacity for the production of each of the units is very very 
small. This limitation has restricted our growth. 

Q: How is the profitability of your venture? 

A: Due to limited production we are unable to make any 
profit. Our margin for each assembled watch is of the order 
of Rs 25 only, and even this much profit on a watch is 
denied to us if it comes back for repair during the guarantee 
period. 

We are sticking to this line in the hope that we shall be 
'allowed to assemble at least 10,000 watches a month in the 
near future. 

Q: Do you think the demand exists for so many electronic 
watches In India? 

A: The demand is dependent on price. If we can increase 
the volume of production, we can also lower the prices — 
because the overheads remain more or less the same 
whether I assemble 20 watches a day or 400 watches a day. 

Prices of electronic watches are high at present also due 
to the very high rates of duties levied on its various compo¬ 
nents. About 60 per cent of the price one has to pay for a 
watch goes for the taxes. 

If these taxes could be reduced and licensed capacities of 
the units making electronic watches increased then perhaps 
their prices could be brought at par with the international 
prices < □ 
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construction Make Yourself This 

Crystal-Controlled 
ELECTRONIC DIGITAL CLOCK 

M.S. Dhlngra 


This project describes the construction of a quartz-crystal- 
controlled' electronic digital, clock with an alarm facility. 
The clock is unique in design in the sense it can be assem¬ 
bled using various discrete devices, and is not based on a 
single module. This enables the replacement of only faulty 
component instead of discarding the entire module, should 
anything go wrong. The clock chip used in the circuit offers 
a number of special features such as seconds display, 
snooze and sleep timer, blinking colon, a.m. and p.m. indi¬ 
cations, and battery back-up, besides alarm. All the items 
used in the clock are freely available in metropolitan cities. 

Circuit description 

The complete circuit diagram is shown in Fig. 1. Heart of 
the system is IC2, National’s MM5402 clock chip. It is an 
MOS monolithic large scale integrated circuit. Its pm con¬ 
figuration is shown in Fig. 2. The supply is derived from the 
mains through a low-voltage stepdown transformer XI. As 
shown in the diagram, 9-volt DC supply derived by diode 


1 • 

O • 
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Author's Prototype of the assembled clock 

D3 and capacitor Cl is ted to the counting circuit of the 
clock chip at pin 29 through a lk resistor. A bypass 
capacitor C5 is used at input of clock chip for protection 
from high-frequency transients. The current requirement 
for the entire clock chip is around 4.5 raA. 

The clock input pin 35 is fed by 60Hz clocked pulses. 
These are derived by 3.579 MHz quartz crystal oscillator 
formed with ICJ', National’s MM5369 chip, which is also a 
frequency divider. Its output at pin 1 is 60Hz square wave. 
For trimming the crystal frequency, a trimmer (C4) is also 
provided which could be used for improving the accuracy of 
time. 

For display, Fairchild’s FND500 seven-segment light 


Inside view of the clock as seen from back, 
emitting diodes (LEDs), D7 to DIO, are used. These are 
common-cathode LEDs. Since the clock chip’s segment 
output is of the order of 10 mA, no interfacing is required. 
The various LED segments are only to be connected to 
the respective clock outputs. In all, four LED displays are 
required, and these can be straightaway soldered on to a 
separate PCB or breadboard. Supply to the display LED is 
obtained from the 3V tap of transformer XL' 

The pin configuration of FND500 is shown in Fig. 3. The 
blinking colon is also available in the FND500 display. It is 
provided at pin 5 of the display, and may be connected 
through a 220-ohm current limiting resistor to pin 39 of the 
dock chip. The a.m. and p.m. displays are obtained by 
using two LED lamps, D5 and D6, and connected to pins 1 
and 40 of clock chip through 220-ohm current limiting 
resistances. 

All the display functions are obtained by simply connect¬ 
ing push-button switches at various control inputs, and 
grounding the respective input. In the prototype a self- 
assembled seven-reed assembly of switches was used. 
However, though costlier, the miniature calculator 
keyboard switches made by O/E/N India Ltd are the best 
for this purpose. 

Alarm output is available at pin 25 of the clock chip. 
Since this output is quite low, a current driver is used. This 
driver is formed by the transistor T1 and a few supporting 
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D i & P i A 

Fig. 1: Complete circuit diagram of digital clock 


PARTS LIST 

B1—9V battery ,‘Eveready’type 216 or 266 

Cl— 100Q»F/15V DC electrolytic capacitor 

C2—47(ImF/ 10V DC electrolytic capacitor 

C3—30pF silver mica capacitor 

C4—22pF trimming capacitor 

C5, Ct>, CS—0.01pF/50V paper capacitor 

C7—0.02pF.'50V paper capacitor' 

D1 to D4—1N4001 diode 
D5, D6—LED lamp 

D7 to DIO—Seven-segment, common cathode LED display, ‘Fair- 


_/ AM OUTPUT 

10 HRS b AND C 
HRS f 
HRS g 
HRS. a 
HRS b 
HRS d 
HRS C 
HRS e 
10 Ml NS f 
10 MINS Q 
10MINS aANOd 
10 MINS, b 


I0MINS 0 
10MINS. C 
MINS, f 
MINS. 9 
MINS a 
MINS b 
MINS 0 



PM OUTPUT 
COLON 1 HZ 
12/24 HRS SELECT 
10 MRS b (24 HR) 

SO/SO HZ SELECT 
SO/SO HZ INPUT 
FAST SET INPUT 
SLOW SET INPUT 
SECONO DISPLAY INPUT 
ALARM DISPLAY INPUT 
SLEEP DISPLAY INPUT 
VoD 
V$S 

SLEEP OUTPUT 
ALARM OFF INPUT 
ALARM OUTPUT 
SNOOZE INPUT 
OUTPUT COMMON 
MINS C 
MINS d 


Fig. 2: Connection diagram of 1C MM5402 (top view) 


child’ type FND 500 

1C 1—‘National' 1C, type MM5369 

IC2—‘National' IC. type MM5402 

IC.V-Timer 1C, type 555 

LSI—U'udspeaker, 6 3cm dia, fi-ohm/0.5W 

Rl, R3—1-kilohm resistor 

R2—20 -megohm resistor 

R4 to R(>—220 ohm resistor 

R7, R10—100-kilohm resistor 

R8, R13—4.7-kilohm resistor* 

R9—22-kilohm resistor 

Rll—10-kilohm resistor 

Rl2—150 ohm resistor 

(All resistors carbon type, ViW rated) 

XI—230V’ to 3/6/9V, 700mA, centre-tapped transformer 
T1--BEL’ BC177 transistor 
Xn—3 579MHz quartz crystal 
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Fig. 4: Actual-alza PCB pattern and drilling guide. 


Control functions 

In ail seven controls are provided. They may be coded, as in the 

prototype. Their functions are: 

oo —Fast set. On pressing this button, the dock display advances at the 
rate of 60 Hz. It is meant for initial setting of time. 

o —Slow set. The dock advances at the rate of 2 Hz on pressing this 
button. It is meant for a finer adjustment of dock time. 

// —Seconds display. On pressing this button, the dock displays time 
in seconds. The time is displayed once again in hours and minutes 
when this button is released. 

e —Sleep display. On pressing this button, sleep time is displayed 
which can at the most be 59 minutes. 

44 —Snooze. This button is for repeating the alarm every nine minutes 
to enable the person to wake up on a subsequent alarm if he 
misses the first. 

4 —Alarm set. On pressing this button the clock displays the alarm 
setting. When this button is pressed, the dock shows 12.00 hrs. 
However, on keeping it pressed and simultaneously pressing the 
fast set button, the alarm is set for the desired time. 


O—Alarm off. This button is meant for switching the alarm off. 
Additional displays can be derived by controlling inputs as tabu- 


lated. 

Selected 

Control 

Control function 

display mode 

Input 


Alarm 

1. Both (slow 



and fast) 

Alarm sets to 12.00 a.m. 


2. Slow 

Alarm minutes advance at 2 Hz. 


3. Fast 

Alarm minutes advance at 60 Hz. 

Seconds 

1. Slow 

Input to entire time counter is 


2. Fast 

inhibited. 

Seconds and tens of seconds reset 


3. Both 

to zero without cany to minutes. 
Time resets to 12.00 a.m. 

Sleep 

1. Both (slow 

Subtracts counts at 60 Hz. 


and'fast) 
2. Slow 

Subtracts counts at 2 Hz. 


components, as shown. For a gentle alarm sound, tone is 
generated by IC3, which is an Indian timer IC, 555. The 
tone can be varied by changing the value of capacitor C7. 
An 8-ohm, 0.5-watt speaker of 6.3cm dia should produce 
sufficient sound to be heard across the room. 

Hie sleep output at pin 27 of the clock chip is similarly 
amplified and used to drive a relay which can control any 
audio or electrical equipment. The function of sleep timer 
is to switch oft a radio set, tape recorder, TV etc after a 
preset time, within the maximum duration of 59 minutes. 

Since the clock chip as well as the crystal oscillator- 
cum-divider IC operate on 9V supply (actual operating 
range: 7 to 11 volt), a battery back-up system can be used 
to keep the clock running during mains failure. There will 
be no display of time while the clock is running on this 
back-up system, but on the resumption of power through 
AC mains the clock will automatically display the correct 
time. If due to any reason supply to the clock chip is cut off, 
all the digits will flash at 1 Hz to indicate that time displayed 
is incorrect. 

Assembly 

The prototype for this clock was assembled in a two- 
colour acrylic sheet cover which is perhaps the best mater¬ 
ial available for this purpose in our country. The clock may, 
however, be given any shape to suit the individual taste. 

Since almost all the clock LSls are MOS or CMOS de¬ 
vices, handling precautions (see EFY, Nov. *78, p. 61) are 
required to be taken at every stage. The best way is to use 
sockets for the ICs. The sockets are now matte in India, 
including the 40-pin type for IC2. In the prototype, 40-pin 
‘Micronics' and 8-pin ‘Gilard’ sockets were used. Further, 
all the pins of ICs should be kept shorted by metal foil or 
wire till actual placement in wired sockets. Care should also 
be taken not to remove or insert an IC in the socket when 
power is ‘on’. 

Current requirement for the dock chip is pi st order of 
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Ultra Slim Pa 
& a variety of c 
to meet your < 

Advanced technology and strict qualit 
control are the two key concepts at 1 h 
heart CALCOM'S versatile and very pra 
ctical calculators. Stores. Offices, Bank 
and individuals all find them useful am 
even indispensable. Moreover, becaus 
Calcom has a wealth of experience u 
making calculators only, you are aaaurei 
of a built-in reliability in every Calcoc 
Calculator. Be it the scientific applicatioi 
microcomputer; the brisk, efficient am 
sturdy Electronic Cash Register tha 
banishes proprietor and Customer fatigue 
the ultra slim mini card LCD electron! 
marvel in a 3.9 mm slim case with sill 
soft keys and auto shut off. or the can 
quartz which is 3.9 mm ultra slim calcu 
lator plus alarm clock with hour, minute 

Cafcon 

G-2/16, ANSAHI R0> 
PHC 

602-C, STEEL CHAMBERS. 58-Et. 

BOMBAY 400009 
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it Calculators 
:oro calculators 
dilation needs 

second, display with day. date. 24 hour 
alarm and hourly beeps and super long 
8000 hours battery life, slweys Calcom 
brings you the best and the latest in 
electronic technology. 

And calcom means s full range of elec- 
c*">nic calculators that you can choose, 

[.dm scientific microcomputers, Electro¬ 
nic Cash Registers to the ultra slim name 
card size calculators within a price-range 
that you can afford. 

Calcom is backed by a versatile and 
experienced engineering team skilled in 
designing and rigid with Quality Control 
lat every stage of production 

So ask for a caicorp calculator to help 
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Calcom 35 

Scientific Programmable 
8 1 2 digits, 102 step 
program memory. 


Calcom 26 Calcom 26 m 

Smart, Elegant, Smart, Elegant. 8 digit, Low Power, 

8 digit. Ultra high reliability calculator with 

calculator 4 key memory. Pi. square root. 

I/X and % functione. 


/ £9® BaSi"? 

atS&oaa , 
(ScSiSEJO I 

JkSk&so I 


f Calcom 28 
5+2 digits scientilic. 
2 level parentheses, 
one memory 




Cslconi 30 
Scientific 54 2 digits 
with 8 digit accuracy, 
one memory and DMS 
function 


Calcom 33 

Advanced Scientific cum 
Statistical 84 2 digits, 

4 level parentheaea. 10 
memory registers, 67 
direct functions. 


Calcom 45 
Business 
Programmable 
8 digit, 102 siep 
program memory. 



Calcom 980 
12 digit programmable. 
Scientific cum Statistical, 
67 functions, 10 registers. 
4 level parentheses, 72 
steps of key stroke 
programming; AC/DC 




Calcom 9800 
Microcomputer* 

12 digit Scientific 
application microcomputer, 
110 data registers end 
1000 program memory steps, 
printer, mini cassette 
transport, expsntion 
capability. 


■ TOO NEED 


i comi 


Calcom 2101, 

Electronic Cesh Register 
Basic ECR cum Calculator 
with bell, automatic 
drawer roll out. 2 A 

security locks, power fail 
protection option. 
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ELECTRONIC DIGITAL 
CLOCK 

With Calendar & Alarm 
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Fig. 5: Components placement diagram. 

4.5 mA, for the crystal oscillator-cum-divider it is 1.5 mA, 
and for the display it is 250 mA. Since the current drain for 
the clock counter is only 6 mA, the ‘ Eveready 216’ battery 
was found most suitable (for short load sheddings), since its 
specified continuous drain is about 96 hours. However, 
where load shedding is frequent, ‘Eveready 266’ is a better 
proposition. 

Since the clock is meant for a continuous operation from 
AC mains, the transformer used should be of a high quality 
and rated for at least 700 mA. □ 
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Electronic Digital Clock for ultra-accurate time 
with following features: 

O It is fully solid state. Needs no maintenance. 

O Operates on 230V/50 Hz mains. Power con¬ 
sumption negligible. 

O Due to the battery (2 x 9V) back-up provision 
the clock will continue to work during power 
failure (but the display will not glow). 

O Accuracy of the clock is very high (about 1 sec 
per day) as it depends on quartz oscillator. 

O It shows 8 sec. time and 2 sec. calendar. 

O Adjustment of calendar is needed only once 
in four years. 

O Alarm can be set exact to the minute. Repeat 
alarm facility (10 minutes) acts as a reminder. 

O AM & PM indication. 

The clock displays hours, minutes and sec¬ 
onds as fluctuating colon. 

O Soft blue fluorescent read-outs. Also serves 
as a night lamp. 

O Plastic moulded body. 

o There is also a provision to glow the display 
continuously even during power failure with 
the help of economic size (2 x 9V) battery (No. 
276-P). 


ADVANCE ELECTRONICS 

Office: 4A, Bethune Row, Calcutta 700006. 
Phone:558510 

Works: 11/3A Ultadanga Road, Calcutta 700004. 
Phone: 559518 
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The Functioning of 
DIGITAL CLOCKS AND WATCHES 

G.L Katarla 


Digital clocks and watches stand next only to pocket cal 
culators in popularity among the digital consumer items. A 
wide variety of models with numerous options and features 
have flooded the market. Because of stiff competition 
among the international manufacturers, watches and 
clocks have come up with some very unusual combinations. 
One such combination watch works as a scientific cal¬ 
culator besides displaying time when not in use as a cal¬ 
culator. 

The first of digital electronic watches to hit the consumer 
market were based on LED (light emitting diode) type 
display. In these the display normally remains off though 
the time keeping function is continuously active. To check 
time one has to press a small push-button switch on the side 
which activates the LED display. The display is normally 
kept off to conserve the power drawn from the tiny cells 
used, as LED displays require relatively more power when 
in use. Because of the simple reason that the user has to 
push the switch to see time such watches did not become 
very popular. 

The digital electronic watches industry, however, picked 
up with the introduction of continuous display type watches 


based on LCD (liquid crystal display) technology. LCD 
displays require very little power for operation and have 
therefore found a wide application in digital watches and 
clocks. These watches and. clocks do not require frequent 
replacement of cells, as is required in the case of those using 
LED displays. Currently most of the digital clocks and 
watches being made are of LCD type with of course 
numerous other features like seconds display in addition to 
hours and minutes, alarm facility, stop-watch facility, 
calendar facility etc. 

As far as the time control function is concerned, all the 
digital electronic clocks and watches are based on the same 
basic principles. Hie block diagram of a typical digital 
watch/clock is shown in Fig. 1. It incorporates various 
functions which can be commonly seen in the numerous 
models available. In cheaper models some functions may 
not be there, and so in such cases the blocks shown for such 
functions may be taken as missing in the system. 

As shown, the first and the foremost block is that of the 
frequency source which acts as the reference frequency 
standard on which the clock/watch system is based. Such a 
source could be either the AC mains frequency, an RC 
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Fig. i: A typical block diagram for a digital dock/watch 
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oscillator, or a quartz crystal oscillator, in case of a digital 
clock. The digital watches are only quartz crystal control¬ 
led. 

The accuracy of the clock/watch depends on the type of 
frequency source used and its stability. Quartz crystal oscil¬ 
lators are of course the most stable and accurate as far as 
the frequency is concerned. 

Next in accuracy is the AC mains frequency which is 
fairly constant when averaged over a 24-hour cycle, though 
a variation of ±2 Hz to ±4Hz at a time is not uncommon. 
Errors can result in the clock functions if the mains fre¬ 
quency remains continuously high or low throughout a 
day. However such occasions are quite rare because there is 
every likelihood of the mains frequency varying both ways 
in 94 hours. 

In the case of clocks dependent on the AC' mains supply, 
an alternative frequency source is generally provided which 
automatically takes over in case of a {tower failure. RC 
oscillators are normally incorporated in these digital clocks 
as the alternative frequency source only, and take over in 
case of mains failure. As such, the smaller is the period of 
mains failure, the less will be the error introduced in the 
clock’s timing. 

Next to the frequency souice comes the divider chain 
which divides the reference frequency to give an output of 1 
Hz to be used as the basic input to the time counter chain 
and 10 Hz (or 100 Hz in some quartz controlled watches) 
for the stop-watch function. The I Hz output is also used to 
drive the colons so as to flash them continuously like the 
‘tick-tock’ of mechanical clocks and watches. It is also used 
for advancing the displays used in any of the modes, such as 
time, alarm, calendar etc while setting for such functions. In 
some cases the set rate is kept at 2 Hz or 4 Hz. 

The seconds counter is a divide-by-60 counter which will 
deliver an input pulse to the minutes counter after every 
60th count or the completion of 60 seconds. The minutes 
counter is also an identical stage which divides by 60 and 
delivers an input pulse to the hours counter after the com¬ 
pletion of 60 minutes. The hours counter is either a 
divide-by-12 stage (when 12-hour format is used) or a 
divide-by-24 stage (if 24-hour format is used). With this 
stage the basic clock function is complete, and so these are 
the bare minimum stages required in the cheapest variety 
of clock or watch. Additional counters are required to have 
the calendar function. 

The date counter and the day counter are made to ad¬ 
vance after every 24-hour count, i.e. on the completion of 
one complete day. The month calendar is made to advance 
after the completion of the requisite number ol days, de¬ 
pending on the particular month. In fact, the month 
counter and the date counter work in conjunction. The 
months January to December are designated and dis¬ 
played in the respective sequential order as one to twelve 


and thus, depending on the month, the date counter is 
made to count up to only 28, 30, or 31, as required, and 
start afresh with the change of the month. The month of 
February is assumed to have 28 days only, irrespective of 
the leap year. Thus, in the leap year, when February has 29 
days, the user will have to readjust the clock/watch for the 
additional day. 

The ‘display and set functions’ block comprises the 
stages which through the help of switches provided con¬ 
nects the common 4/6 digits to the alarm counters (also to 
sleep counter in clocks) or calendar counters, or make the 
unit to work as a stop-watch. In addition, the various ad¬ 
justments in time, calendar, alarm etc are also done 
through this block, whenever required Calendar and time 
adjustments are not required frequently, except when the 
cells or batteries used get exhausted, or after a mains failure 
(if no switchover arrangement to an alternative source is 
available). 

However one has to adjust the alarm counters to the 
desired lime, as and when required. In docks/watches using 
12-hour format, in order to make sure that the alarm time 
set is for the particular hour in the a.m. or p.m. duration, 
normally an a.m./p.m, indication is also provided. What¬ 
ever alarm time has been set in the alarm counter, the 
information is fed to the ‘alarm comparator' block which 
compares this information with the normal time in the time 
counters. Once both these tally with each other, the com¬ 
parator activates the alarm output and an audible indica¬ 
tion alerts the user of the alarm. In some models there are 
options of up to four different alarm time settings. 

The last block is that of the code converters and output 
drivers. Normally, as only four or six digits are used for 
displaying time, calendar, sleep time, alarm time, stop¬ 
watch etc, at a time only one respective group of counters 
has to be connected to the displays. The code converters 
and output block, in conjunction with the display and set 
functions block, ensure that only one function is displayed, 
at a time when the appropriate push-button is pressed.Q 


Have You Any Idea? 

Do you have any circuit idea which you teel is worth sharing 
with the other EFY readers? If so, please do put It down neatly 
on a piece of paper and mail it to. The Managing Editor, Circuit 
Ideas, Electron!- For You. 303 Dohil Champers. 46 Nehru 
Place, New Delhi 110019 

A token honorarium (minimum Rs 25) will be paid for the 
ideas found acceptable for publication But please see that 
your contribution fu'fills the following two conditions: 

1. It has not been copied from some published material. 

2 , The circuit has been tried by you and was found to work 
satisfactorily 
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Buyers’ Guide 
for Digital 
Electronic Clocks 


Given below are the salient features of 
some of the digital electronic clocks 
being assembled in India. Since models 
and their features are liable to change, it 
is suggested that the latest information is 
obtained directly from the manufactur¬ 
ers, whose addresses are listed under the 
directory, before placing a firm order 
with them. 

Advene# Electronics 

‘Multi Digi-Glo’ table model;4-digit 
green fluorescent display ; quartz oscil¬ 



lator frequency source; 230V AC 
mains operation with battery (2x9V) 
back-up facility; alarm and snooze 
alarm facility; seconds display; 
a.m./p.m. indications; calendar ad¬ 
justment only once in four years. 

Akay Electronics 

‘COSMOS’ auto-clock; 4-digit green 
flourescent display (3/4 cm high); 
crystal oscillator time base; 12V DC 
operation—time keeping maintained 
down to 9V; protected against voltage 
transients and voltage reversal; to pre¬ 
vent tempering the time setting 
switches are disabled when the auto ig¬ 
nition and the clock’s display are both 
off. Price: Rs. 440, including all taxes. 

Aahok Electronics 

Electronically regulated and crystal 
controlled clocks available in various 
models (assembled and kit form) for 
.desk, automobiles, walls, industrial and 



road-side use; details on requesl. 


Continental Dlgltronlx 

‘Digitek-21’ table model; 4-digit 
(1.6cm) LED display; crystal control¬ 
led time base; 230V AC mains opera¬ 
tion with battery (9V) back-up facility; 
seconds display on command; alarm 
and snooze alarm facility; a.m./p.m. in¬ 
dication; colon blinking at 1 Hz. power 



and battery failure indications. Price: 
Rs 550, ex-factory. 

‘Digitek-tl’ wall clock has all the 
features of‘Digitek-21’ except alarm 
and snooze arrangements. Price: Rs 
520, ex-factory. 

Eloctronlx India 

Centrally controlled electronic digi¬ 
tal clock; master clock can drive up to 
10 clock displays; has battery back-up 
facility; industrial alarm and card 
punch coupling facilities; 2.5cm display 
suitable for rooms—priced Rs 400; 


10cm display suitable for halls—priced 
Rs 1,200; master clock—priced Rs 
5,000.' 


Emco Electronics 

Standard digital clock ‘EE 602 S’ 
runs on 230V AC mains but has 
standby power supply with self¬ 
charging system; internal 100kHz 
crystal controlled frequency standard; 
displays hours, minutes and seconds in 
24-hour format with 1.25cm green 
fluorescent digits; if both mains and 
standby supplies fail a flashing light in¬ 
dicates that the time displayed is incor¬ 
rect; multi-display driver unit can be 
used for high voltage larger displays; 
programmable time alarm system; 
BCD output for time; 7-segment out¬ 
puts for multi-display. 

TNK Electronfks 

230V AC mains operated table model 
with 9V battery back -up; 1.25cm dis¬ 
play; 24-hour alarm and snooze alarm 
facilities; a.m./p.m. indication; seconds 
display mode; 59-minute sleep 
counter; selectable 12/24 hours opera¬ 
tion. Price: Rs 650. 


Tele vista Electronics 

Digital docks and master slave sys¬ 
tems for use in TV and radio stations, 



; - -I! 

airports, railway stations etc; four-digit 
(hours, minutes) and six-digit (hours, 
minutes, seconds) types with large 
(15mm to 100mm) 7-segment LED 
jisplays; quartz crystal time reference; 
AC mains operation with battery 
back-up; day/date calendar facility and 
ilarm. □ 
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AVAILABLE EX: STOCK 

AT VERY 
COMPETITIVE 
RATES 


GLASS 

ZENERS 

IN-400mW 
00-35 PACKAGE 
N 5% & 10°/„ 
TOLERANCE 



IN 4148 

COMPUTER 

DIODE 

APPROVED AT 
LCSO 
BANGALORE 



A 

SEMICONDUCTORS 


SEMICONDUCTORS LTD. 

ADOR HOUSE, 6, K. DUBASH MARG, BOMBAY 400 023 
TELEPHONES: 293667 • 293493 
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SPECIAL SUPPLEMENT 


Directory of Electronic 
Clock & Watch Manufacturers 


(A) Manufacturers of Di¬ 
gital Auto Clocks 

AKAY ELECTRONICS, Fcty A 
Off: 67/1 ABallygunge Circular Road, 
Calcutta 700019. 

HI-TEK ELECTRONICS PVT LTD, 8 
Parvati Industrial Estate, New Sun Mill 
Compound, Lower Parel, Bombay 
400013. 

PAROS ELECTRONICS PVT LTD, 
Regd Off: 5 Community Centre, 
Naraina Industrial Estate, New Delhi 
110028 (ph: 393650/392829; Gm: 
PATRONIC; Tlx: PARS ND-2943). 

(B) Manufacturers of Di¬ 
gital Electronic Clocks 

AARGEE INDUSTRY, Off: Old Mad¬ 
ras Road, Doorvaninagar, Bangalore 
560016 (ph: 58454). Fcty: L-8 Elec¬ 
trical & Electronic Industrial Estate, 
Hosur 635019, Tamil Nadu. 
ADVANCE ELECTRONICS, Off: 4A 
Befhune Row, Calcutta 700006 
(ph: 558510). Works: 11/3A Ul- 
tadanga Road, Calcutta 700004 
(ph: 559518). 

ADV AN1-OERLIKON LIMITED, 

Regd Off: Ador House, 6K Dubash 
Marg, G. P. O. Box 1546, Bombay 
400023 (ph: 290505; Gm: 
CITOREX; Tlx: 011-2781). 
AGERSON ELECTRONIC ft 
GENERAL INDUSTRIES (P) LTD 
10/62 Kirti Nagar Industrial Area, New 
Delhi 110015 (ph: 582215; Gm: 
AGERSON). 

ASHOK ELECTRONICS, 11 Tinwala 
Building, Tribhuvan Road, Bombay 
400004 (ph: 354166). 

THE BOMBAY BURMAH TRADING 
CORPORATION LIMITED (ELEC¬ 
TRONICS DIVISION), 253, A—Z 
Industrial Estate, G. Kadam 
Marg, Bombay 400013 
(ph: 374449/371193/370710; Gm: 


BOMELECTRO; Tlx: 011-4297). 
Regd Off: 9 Wallace Street, Fort, 
Bombay 400001. Fcty: Plot No. 
D-108 & D-112, Trans Thana Indus¬ 
trial Area, Village Shirvana, Distt 
Thana 400613. 

CONTINENTAL DIGITRONIX, 
H. O. A Fcty: 68/B Ratan Sarkar 
Garden Street, Calcutta 700070 
(ph: 337166). 

ELECTRONIC SPECIALITIES PVT 
LTD, Fcty: Club House, Subhash Soc¬ 
iety, Navrangpura, Ahmedabad 
380009 (ph: 49628; Gm: ELMACH). 
ELECTRONICS CORPORATION OF 
INDIA LIMITED, H. O. A 
Fcty: Industrial Development Area, 
Cherlapalli, Hyderabad 500762 (ph: 
78311; Gm: ECIL; Tlx: 015-254). 
ELECTRONICS INDIA CO.,749 Hill 
Road, Ambala Cantt 133001 
(ph: 21770). 

ELECTRONIK INDIA, 31 Commun¬ 
ity Centre, East of Kailash, New Delhi 
110024 (ph: 682171); 475 Adarsh 
Nagar, Jaipur, 302004 (ph: 67022; 
Gm: ELKINDIA). 

ELEKTRONIX INDIA, Off: 22/1 Bal- 
lygunge Station Road, Calcutta 
700019. Fcty: 66 Choudhury Para 
Road, Barasat 743201 (ph: 617628) 
ELECTRONICA, L-15 Instronics 
Campus, Thiruvanmiyur, Madras 
600041. 

EMCO ELECTRONICS, 106 Indus¬ 
trial Area, Sion, Bombay 400022 
(ph: 483431/476371-2-3-4; Tlx: 
011-2948). 

HEGDE ft GOLAY LIMITED, Regd 
Off: ‘Shreeshyla’, Kanakapura Road, 
Bangalore 560062 (ph: 42111; 
Gm: SHREESHYLA; Tlx: 

0845-217). 

INDUSTRIAL INSTRUMENTS ft 
CONTROLS, 8 Uptron Estate, Panki, 
'Kanpur 208022. 


KIA WATCHES ft NOVELTIES, 230 
Arun Chambers, Tardeo Road, Bom¬ 
bay 400034. 

KANAD ELECTRONIC GROUP, 

22/A Southern Avenue, I Floor, Flat 
No. 3, Calcutta 700026 (ph: 421425). 
KERALA STATE ELECTRONICS 
DEVELOPMENT CORPORATION 
LIMITED, Central Marketing Organi¬ 
sation, Marikar Bldg, M. G. Road, 
Trivandrum 695001 (ph: 60737; Gm: 
ELECTRONIC; Tlx: 0884-283). 
KRISHNA INSTRUMENTS ft AP¬ 
PLIANCES CO., 230 Arun Chambers, 
Tardeo Road, Bombay 400034 (ph: 
372213; Gm: KRINAP). 

LAKSHMI GRAPHICS (PRIVATE) 
LIMITED, Admn A Sales Off: 159 
Santhome High Road, Madras 600004 
(ph: 77376). Electronics Divn: 11/18 
Vikram Sarabhai Instronic Campus, 
Madras 600041 (ph: 412255). Regd 
Off A Fcty: 23 Vadagaram, Nelson 
Manicka Mudaliar Road.. Madras 
600029 (ph: 422104). 

NAINA ELECTRONICS PVT LTD, 
S. C. O. 289, Sector 35-D, Chandigarh 
(ph: 21357/21627; Gm: NAINA). 

NATIONAL ELECTRONICS, 
Off: 2 Ganesh Chandra Avenue, Cal¬ 
cutta 700013. Fcty: 12A Marquis 
Street, Calcutta 700016. 

THE NATIONAL RADIO ft ELEC¬ 
TRONICS CO. LTD, H. O.: Unity 
House, 8 Mama Parmanand Marg, 
Bombay 400004 (ph: 351406-9; 
Gm: NELCOFF; Tlx: NELBOM 
3902). Regd Off A Works: Mahakali 
Road, Chakala, Andheri (E), Bombay 
400093 (ph: 575621). 

OMEGA ELECTRONICS, 36 Hathi 
Babu Ka Bagh. Jaipur 302006. 

THE ORIENTAL SCIENCE AP¬ 
PARATUS WORKSHOPS, H. O.: 
Jawaharlal Nehru Marg, Ambala 
Cantt 133001 (ph: 20796/21472; Gm: 
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SCIENCE; Tlx: 039-246 Crf). 

PACE ELECTRONICS PRIVATE 
LIMITED, RegdOff: 51 Sanjay-Mittal 
Industrial Estate No. 1, Andheri-Kurla 
Road, Sakinaka, Andheri (E), Bombay 
400059. Works: A-24 Ghatkopar In¬ 
dustrial Estate, Ghatkopar (W), Bom¬ 
bay 400086. 

RADIO & COMMUNICATION 
TRADERS, B-3/1 Okhla Industrial 
Area, Phase-IJ, New Delhi 110020 
(ph: 635689/633498). 

SONYWELL ELECTRONICS (A Unit 
of Sonywell Enterprises Pvt Ltd), 8 
East Park Area, Karol Bagh, New. 
Delhi 110005 (ph: 516140). 

T N K ELECTRON1KS, Off & Fay: 
93/2B, Bidhan Sarani, Calcutta 
700004 (ph: 556005). 
TELETECHNIQ, A-88 Group Indus¬ 
trial Area, Wazirpur, Delhi 110052 
(ph: 741064). 

TELEVISTA ELECTRONICS PRI¬ 
VATE LIMITED, H. O: 239 Okhla 
Industrial Estate, New Delhi 110020 


(ph: 631559/631978-79; Gm: TELE- 
STARIN; Tlx: 031-3209). 
ULTRAMATIX, Plot 10, Opp. Lok- 
manya Hospital, Karve Road, Pune 
411004 (Ph: 53991). 

ZENITH ELECTRO-SYSTEMS PVT 
LTD, Off: 541 Panchratna,' Mama 
Parmanand Marg, Bombay 400004 
(ph: 384214; Gm: ZENTRONICS; 
Tlx: 011-3152). 

(C) Manufacturers of Di¬ 
gital Electronic Watches 

CENTURY ELECTRONICS LTD, 
H. O.: Industry House, 159 
Churchgate-Reclamation, Bombay 
400020 (ph: 296346/296246; Gm: 
CENRAY; Tlx: 011-3347 ). RegdOff & 
Fay : C-25 SDF Bldg, SEEPZ P. 6., 
Andheri (E), Bombay 400096 (ph: 
571023). 

HEGDE & GOLAY LIMITED, Regd 
Off: 'Shreeshyla ’, Kanakapura Road, 
Bangalore 560062 (ph: 42111; Gm: 


SHREESHYLA; Tlx: 0845-217). 
MONICA ELECTRONICS PVT LTD, 
H.O.: F-166 Malcha Marg, Diplomatic 
Enclave, New Delhi 110021 (Ph: 
375078). Fay : Shed No. 87, DSIDC 
Okhla, Phase-II, New Delhi 110020 
(Ph: 589218; Gm: ONIDATRON). 
POLESTAR ELECTRONICS PVT 
LTD, Off & Fcty: 98 Govt Industrial 
Area, Kandivili (W), Bombay 400067 
(Ph: 692941/693049; Gm: STAN- 
TEEVEE; Tlx: 011-3002). 

RAGHAV ELECTRONIC INDUS¬ 
TRIES (P) LTD, Solan, H.P. 173211. 
ROCKWELL INDUSTRIES, 3-B Pil 
Court, 111 Maharshi Karve Road, 
Bombay 400020. 

(D) Manufacturer of 
Electronic Analogue 
Watches 

RAGHAV ELECTRONIC INDUS¬ 
TRIES (P) LTD, Solan, H.P. 173211. 


"mm 

ON COPPER CLAD 
LAMINATES AND 


GLASS EPOXY 



A. K. D. INDUSTRIES 

169, Acharya Prafulla Ch. Read 
Calcutta-700 004 

IPHONE .*6&’8125 *64-35601 



A real wizard in the field of precision Electronic 
components, regular supplier to big electronic 
industries of India (manufacturing electronic in¬ 
struments & equipments). 

Facility of testing the components as per ISI & 
defence specifications is available. 

Main components are:- 

1. PCB-type relay sockets 

2. Solder-type relay sockets 

3. Coil formers (as per defence standard also) 

4. 9-pin P.C. type valve sockets 

5. 11-pin valve socket & 8-pin octal socket 

6. Various kinds of fabricated & press compo¬ 
nents. 

7. IC sockets of all kinds 

Please contact: 

Wizard Electronics 

346 Shopping Centre, Kota 324007 (Raj). 
Phone: 5692 Gram: WIZARDONIK 
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Devendra K. 


Though soldering is one of the oldest metallurgical techni¬ 
ques, its importance has only increased with the passage of 
time and advent of new technologies. Even today all elec¬ 
trical and electronic components and assemblies required 
to be jojntd electrically are soldered, as soldering has re¬ 
mained a comparatively cheap and simple technique. 



Fig. 1 (a): Solder on to non-metalllc or unclean surface 
(b): Solder on to clean metallic surface 

Wetting 

A drop of molten solder dropped on a non-metallic or an 
unclean surface forms a round ball, like a water drop on a 
non-porous surface. This is illustrated in Fig. 1(a) while 
Fig. 1 (b) shows molten solder on a clean solderable base 
metal. In the latter case the solder has been able to ‘wet’ the 
base metal, and the secret of good soldering is the ability to 
properly wet the base metal with the solder. 

Under the normal conditions, however, both the base 
metal and the fusible solder alloy have a thin film (of 
tarnish) on their surfaces which does not permit a proper 
wetting of the surfaces. This film is produced by environ¬ 
mental attack on the metal and consists mainly of oxides, 
sulphides find carbonates and other corrosion products. 

The removal of this film is a basic function of fluxes. 
Since the films are insoluble in any of the conventional 
solvents, and cannot be removed easily, like grease, they 
are reacted upon chemically with materials which produce 
compounds soluble in the liquid flux. 

A good quality flux must have the following properties: 

1. It should be capable of withstanding soldering temp¬ 
eratures without evaporating or breaking down. 

2. It should be capable of properly wetting the base 
metal. 

3. (a) It should have low corrosivity at room tempera¬ 
ture, if any; (b) it should emit low corrosivity fumes during 
soldering; and (c) it should leave a low corrosivity residue, 
if any. 

4. It should act as a heat transfer medium from the heat 
source to the solder and the workpiece. 

5. It should provide reducing cover or at least prevent 
the access of atmospheric oxygen to the newly cleaned 
surface. 

6. It should be made pf non-irritating materials and 
give off harmless fumes only during soldering. 

7. It should have a high flash point to prevent explosion 
in the case of overheating. 
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The fluxes used in soldering can be divided mainly into 
two general categories: (i) organic fluxes, and (ii) inorganic 
fluxes. Those required for electrical and electronic work 
are mainly organic fluxes. And they are generally resin- 
activated by addition of specially selected amino- 
hydrochlorides so that cleaning of electrical connections 
after soldering is not necessary. 

By far, most of the soldering work is earned out by hand 
with a soldering iron or a soldering gun. Flux is also availa¬ 
ble in the form of paste besides being included in resin- 
cored solder wire, as shown in Fig. 2. For waOfc soldering 
and dip soldering, usually a liquid flux, the solvent being 
isopropyl alcohol, is used. 

Soldora 

Though there are various alloys used as solder, it is out of 
the scope of this article to discuss all of them in detail. We 
may, therefore, restrict ourselves to the ‘soft solders' only 
which are popular for electrical and electronic connections. 
Soft solder is essentially an alloy of tin and lead in different 
proportions: 

It is worth noting the following facts about these two 
metals and their alloys: 

1. Tin is not attacked by air or water and thus has a high 
corrosion resistance. 

2. Lead is soft and dense, but highly prone to corrosion. 
Thus, in normal environmental conditions, it tarnishes 
rapidly. However once a tenacious layer of corrosion has 



fb) . (<1> 


Fig. 2: Types of solder wire with flux: (a) solid wire, (b) cored 

solder, (c) cen-trl-core, and (d) trl-core 

formed, the environmental attack on the metallic lead 
ceases as the corrosion layer protects the metal from 
further corrosion. As long as the corrosion layer is tenaci¬ 
ous and non-soluble in the media, the metal surface under¬ 
neath remains protected. As the tarnished surface of lead is 
not affected by water, the metal (lead) can be used satisfac¬ 
torily in most environments. 

3. Tin alloys with a metal very easily, but requires a high 
melting temperature to make solder. And it is costly. 

4. Lead when alloyed with tin, reduces its melting temp¬ 
erature and adds to the overall strength of the alloy. It also 
moderates the action of alloying to the base metal. 

5. Tin is good in wetting while lead is poor. Their com- 

43 



bination in different proportions provides varying degrees 
of wetting, economy of product, melting temperatures and 
hardness. 



The proportions of tin and lead in solder are expressed in 
a ratio. A 60:40 solder has 60 per cent tin and 40 per cent 
lead. 

A solder sometimes contains traces of metals such as 
bismuth, copper, zinc, magnesium and antimony for giving 
it some special characteristic. Since percentage of these 
metals is generally very low, they are not generally ac¬ 
counted for in the ratio. Following are some common 
tin/lead ratios for the solder and their uses. 

Ratio Uses of the Solder 

(Tin:Lead) 

70:30 Good for pre-tinning, costly. 

63:37 Eutectic solder, the best solder 

as it has no pasty state. 

60:40 Good general-purpose solder. 

S0:50 Low-cost general-purpose solder. 

45:55 Used for hermetic sealing. 

40:60 Common solder. 

Ideally, a solder should have the following qualities: 

Wetting : The solder should have a good capillary action 
so that it may fill in the space between the two metallic 
surfaces properly and join them together properly. 

Melting temperature: The solder should be able to melt 
and wet the base metal at as low a temperature as possible, 
consistent with its other properties. This will ensure that 
the delicate electronic components to be soldered will not 
get damaged in the process. Melting temperature is de¬ 
pendent on the amount of tin in the solder. The curve in 
rig. 3 shows thermal conductivity of solder as a function of 
tin content. 

Strength : The tensile strength and the shear strength of 
a solder are sufficiently high if it contains a composition of 
tin/ lead in-between 40:60 and 90:10. It should, however, 
be remembered that the primary purpose of soldering is not 
to secure good tensile and shear strengths in connection, 
but to form a permanent electrical connection with the 
optimum environmental characteristics. 

Electrolysis: When two dissimilar metals are dipped in an 


electrolyte (which may be moisture of any kind), a galvanic 
corrosion starts. This is also known as electrochemical cor¬ 
rosion. As a matter of fact, a galvanic couple is formed 
which is short circuited on itself through the electrolyte. 
The metal of higher potential becomes the anode and tends 
to corrode. With specific regard to solder, this can result in 
decreased electrical conductivity and weakened physical 
condition. 

Creep : Creep may be defined as a time-dependent de- 
■ formation which accompanies the application of a stress or 
combination of stresses to a solid. 

Good soldering technique 

The following few steps must be observed in order to 
ensure soldered joints of low electrical resistance and high 
mechanical strength. 

1. Utmost cleanliness 

2. Good mechanical connections before soldering 

3. Use of proper flux for the job 

4. Use of proper solder alloy for the job 

5. Proper temperature 

6. Proper timings 

7. Good inspection and cleaning 

One must also keep in mind that rosin is the only flux that 

B ’ves long life-, and freedom from corrosion and noise. 

ence, only rosin fluxes are recommended for electronic 
assemblies. 

To be continued next month. 



TYPES AVAILABLE 


SUPER 73 TIN/27 LEAD 

SUPREME 70 TIN/30 LEAD 
DELUXE 60 TIN/40 LEAD 

STANDARD 60 TIN/60 LEAD 
REGULAR 40 TIN/60 LEAD 
COMMERCIAL 30 TIN/70 LEAD 
GEN. PURPOSE 20 TIN/80 LEAD 

iJirflVERSAL RADIO CO. 

1800. Chandni Chowk, DELHI-110006 
Phone : 276883' Grams: UNRACO 
Breaches : BOMBAY • CALCUTTA • MADRAS 
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DESIGNING 

STEREO TAPE RECORDERS 

—SOME POINTS A. 8. Sharma 


Since a stereo deck is supposed to form a part of the 
high-fidelity paraphernalia of a musical cognoscente, its 
technical specifications have to be more rigid compared to 
that of a mono cassette tape recorder meant for the enter¬ 
tainment market. Mono cassette tape recorders use small 
speakers, around 90mm in dia, in which low frequency 
response is very poor and one need not worry about hum 
problem. In the case of a stereo recorder using external 
high fidelity speakers for playback, the low frequency re¬ 
sponse has to be very good and hum level must be ex¬ 
tremely low. Output of a stereo magnetic head is 6 to 10 dB 
lower than that of a mono head. To achieve a comparable 
signal-to-noise ratio it is essential therefore that the equi¬ 
valent input hum and noise should be lower in the same 
proportion. 

In stereo operation the defects of reproduction become 
more obvious, the basic operation of the deck therefore 
becomes more critical. Frequency response of the repro¬ 
duction system has to be wider, and harmonic as well as 
inter-modulation distortions should be low. In the case of a 
tape recorder, circuitry is definitely not the limitation. The 
frequency response limitations arise because of the limita¬ 
tions of the head characteristics and the tape. The circuit 
response can fortunately be i manipulated to make up for 
the head and tape deficiency. Care must, however, be taken 
that noise and distortion do not go up beyond tolerable 
limits. Even if it does not look impressive on paper, a 
limited frequency response is preferable to a wide but noisy 
response. 

It used to be quite a feat to design a valve amplifier using 
transformers all-over and achieve a good frequency re¬ 
sponse versus gain. With transistor amplifiers, and no 
transformers, deviations in the characteristics desired be¬ 
come more important. 

Fig. 1 shows the characteristics of a stereo head. It may 
be noted that response drops sharply at the lower fre¬ 
quency end, limited by the self-inductance of the head, and 
also at the higher frequency end, limited by the head gap 
width. To get a reasonably good reproduction from the 
equipment it is essential to see that frequency response is 
improved without increase in noise level from the circuitry. 
Of course, the noise level in the system at the higher end is 
affected by the tape hiss. Well, with the best of the heads 
available today, and the low-noise tapes used with the noise 
reduction circuits, it is quite possible to get a system 
response flat to 2(MX)0 Hz with a cassette deck. 

Normally, the low-frequency compensation is provided 
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Fig. 1 (a): Record playback frequency response 
(b): Playback frequency response 

during playback to avoid saturation of the magnetic head 
by high level of the low-frequency signal due to limited ' 
self-inductance of the head during recording. For the highs, 
pre-emphasis is provided during recording, partly after the 
amplifier chain; part of the feed resistor to the head is 
shunted by a capacitor to increase the level of the highs at 
the head. During playback, the de-emphasis of the highs in 
the preamplifier brings down the highs to the desired level. 
The high frequency response also depends on the bias 
frequency and the bias level during recording. 

Tape hiss is the limiting factor for an expanded high 
frequency response. Recently a number of noise eliminat¬ 
ing circuits have been developed. The best circuit for the 
purpose is Dolby B system, which is now being incorpo¬ 
rated in most of the stereo decks produced around the 
world. JVC Nivieo's ANRS, basically developed for their 
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CD-4 quadraphony system, works on similar principles, 
and it is totally compatible with'the Dolby B system. Philips 
did bring out Dynamic Noise Limiter (DNL), which being 
open ended had its limitations, but now as a licencee of 
Dolby, Philips also uses the Dolby B noise eliminating 
system. 

The electronic circuitry of a stereo cassette tape 
recorder’s deck consists of: 

(a) Preamplifier, which also includes frequency re¬ 
sponse corrective networks. 

(b) Amplifier to provide required signal for the output 
section, but may not be always there. 

(c) Output amplifier to provide the signal to recording 
head during recording to headphones/output terminals for 
external amplifier, and to the metering circuit which is of 
particular importance during recording to keep the signal 
within desirable limits to avoid overloading of the amp- 



10K 39K 

Fig. 2 (a): Preamplifier with feedback networks. National. 


during play. Normally, transistor noise is not the limiting 
factor in these circuits. 



Fig. 2 (b): Output signal for recording head. Series tuned 
peaking LC network In emitter circuit. Parallel tuned circuit 
for suppression of bias signal. National. 

Feedback networks have basically two functions: stabili¬ 
sation of the gain at the desired level and shaping of the 
gain frequency curve to the required shape. Frequency 
corrective networks have two functions: to provide the 
pre-emphasis on high frequency during record and de¬ 
emphasis on highs during playback. This improves the 
signal-to-noise ratio, noise being mainly tape hiss. Sec¬ 
ondly, the head characteristics must be compensated for 
(see Fig. 1) record/playback characteristics of the head. 
Networks coming into play during playback also compen¬ 
sate for the low frequency characteristics of the head, and 
final reproduction can have wider frequency range. 

During recording, boosting of low frequencies in the 
preamplifier or, for that matter, in active stages is avoided 
to prevent the later stages of amplifications being pushed 
into saturation by the boosted signal. High-frequency 
pre-emphasis is provided in the path from the output to the 
head by an RC combination which provides the current for 
the record head. There is no boost of the lows during 
recording as low-frequency signal could easily drive the 
head into saturation because of the limited inductance of 


lifier circuitry or saturating the magnetic head. 

(d) Bias oscillator—stereo decks are invariably operated 
on AC bias for recording as well as erasing operations. 

(e) Power supply in which an electronic filter is some¬ 
times used to keep the hum level low; the motor may as well 
be electronically governed to obtain stable speed over a 
wide range of supply voltage. 

Preamplifier 

Use of a direct-coupled transistor pair is common for the 
preamplifier stage. Because of the heavy DC feedback 
from the emitter of the second transistor to the base of the 
first to provide biasing current, DC operating points of the 
two transistors are very stable. This is particularly essential 
as the input transistor must operate at a very low current to 
achieve low-noise operation essential for amplifying signal 
as low as 80 microvolts for each channel from the head 


RECORD 
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Fig. 2 (c): Output signal for wording hand; note tho pre- 
omphasls network and parallel tuned circuit for suppression 
of bias signal 


the head. As it is, the signal normally has a higher propor¬ 
tion of lows compared to highs. In certain circuits high- 
frequency boost has been provided in the later stages by a 
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series peaking network used as bypass for the emitter resis¬ 
tance. 

Normally, AC bias is applied directly at the recording 
head and a parallel LC tuned circuit is used in series with 
the pre-emphasis network to prevent breakthrough of the 
bias signal into the audio, section. This can be a major 
problem in high fidelity equipment with extended fre¬ 
quency response. Today, power amplifiers with frequency 
response much beyond the bias oscillator frequency of 
40k Hz or 60 kHz are fairly common. Sony, for instance, 
has been using a frequency of 100 kHz to overcome this 
problem and to extend the frequency response of the tape 
unit itself. Heads are designed to operate with a specific 
bias oscillator frequency, and hence this frequency cannot 
be chosen arbitrarily by the circuit designer. Well, it is 
natural that the manufacturers who make their own com¬ 
ponents can use the custom-made components for obtain¬ 
ing the best performance from the circuit. In fact, the 
equipment design starts with the components design. 

Low frequency is compensated for during playback only 
by feedback network in the preamplifier. 3dB points of 
overall amplitude response of a home cassette tape recor¬ 
der should be at 80 Hz and 6300Hz.To achieve this, 13 dB 
increase in treble is provided during record and 17 dB 
boost in bass during play. Considering the large amount of 
boost at low frequency, it is essential that hum level at the 
input is controlled to minimise hum at the output. 

With wide availability of pre-recorded cassettes, it be¬ 
comes essential that replay characteristics follow standard 
practice so that the pre-recorded cassettes sound the 



Fig. 3 (a): Circuit diagram ot recording and playback amp¬ 
lifier using TAA3101C, twitch In play position 


same-on all equipment. With availability of chromium 
oxide and other better quality tapes, with improved high 
frequency response and low noise, de-emphasis networks 
are provided with 70juS for the normal tapes and 120jtS for 
special tapes. Extended frequency response up to 20 kHz 
can now be achieved on better quality decks. 

Fig. 2(a) shows a typical circuit (National) using direct 
coupled transistor doublet. ]Fig. 3(a) shows a preamplifier 


circuit using TAA 310 Philips IC. Fig. 3(b) shows the 
no-load voltage of playback head as a function of frequency 
and Fig.3(c) shows the frequency response characteristics 
of record and playback amplifiers. 10kHz peak for record- 


Flg. 3 (b): No-load voltage of playback head as a function of 
frequency 

Fig. 3 (c): Frequency response characteristics of record and 
playback amplifiers 

ing is obtained by LC circuit. Fig. 2(b) shows an output 
stage with series tuned peaking LC circuit as emitter resis¬ 
tor bypass, 3.3k resistor in series with output decides re¬ 
cording current level. Parallel tuned circuit, LC—5mH and 
1 nF, reflects the bias signal. , 

Amplifier 

With the output signal from head about -82 dB and the 
dynamic microphone signal output about the same, overall 
gain required of the equipment is about 90 dB. Part of this 
gain is provided by the preamplifier and part by the 
amplifier—gain contribution of the final stage may often be 
nominal. If the output is emitter follower, the gain is unity. 
Even otherwise, the gain is low with low collector impe¬ 
dance. 

Amplifier stage may consist of single or two transistors. 
Quite often the output section may provide the additional 
gain and the frequency compensation, if necessary. 

Output stage 

Emitter follower configuration is common at the output 
in stereo decks; this provides the signal for recording. High 
impedance headphones may load the emitter follower di¬ 
rectly; provision for low impedance headphones is through 
a matching transformer. Fig 2(b) shows the output stage for 
recording signal. The peaking coit bypasses the emitter 
resistance. Parallel tuned filter to block the bias signal is in 
series with the output.- Fig. 2(c) shows the section of the 
output for recording signal; it also shows the pre-emphasis 
network and blocking filter for the bias signal. Circuit 
shown in Fig. 2(b) is that of National deck and that shown 
in Fig. 2(c)-is of Nivico stereo tape recorder..Nivico’s circuit 
is complete with audio output stage. It is probably an 
earlier model. The output stage is transformerless and uses 
a complementary transistor pair, yet transformer has been 
used at the output to match the loads. The use of trans¬ 
former could have been avoided. Use of matching trans¬ 
formers for headphones is quite common. Metering circuit 
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would also normally come across the output. 

Wat oscillator* 

Because of the higher frequency band and critical re¬ 
quirements of tape-deck, the bias oscillator requirements 
become critical. It is more,common therefore to use a 
pushpull oscillator as the waveform from it would be less 
distorted compared to that from a single transistor circuit. 
Lower distortion means lower harmonic content, which is 
an advantage when the deck has to be used with a tuner or a 
radio receiver. The harmonics can interfere with reception 
and create disturbance. Besides, preset pots are invariably 
used in case of tape-decks to set the recording bias, to 
achieve the best possible high frequency response. 

It should be noted that in case of cassettes, the first and 
the second channel form the stereo pair and not the first 
and third as in case of ret'-to-reel tape recorders. As such, 
the erase head for mono and stereo systems are the same. 

Fig. 4(a) shows a single transistor oscillator circuit pro¬ 
viding the erase voltage and the record bias for two chan¬ 
nels. Figs. 4(b) and 4(c) show oscillator circuits using trans- 



Flg. 4 (a): Single transistor bias oscillator 

istors in pushpull operation. Fig. 4(c) shows a coilless 
circuit using a complementary pair of transistors. Effec¬ 
tively, it uses erase head itself as a part of the oscillator 
circuit, the frequency of oscillation of which is therefore 
decided by the inductance of the erase head. This would, of 
course, make the replacement of the erase head difficult, as 
a near equivale nt could change the frequency of oscillation. 

To get the best high frequency reproduction, record bias 
should be adjusted properly. The normal procedure fol¬ 
lowed is to insert a low value resistor in series with record 
head on the earth side and monitor the voltage drop across 
the resistor. The preset potentiometer is adjusted to get 
the rated bias current for the head, as indicated by the 
voltage drop across the calibrating resistor. 

Power supply 

Except for those meant for car operation, all stereo decks 
operate (tff AC mains. As indicated earlier, it is essential to 
control hum level in case of stereo cassette decks because of 
lower output from the magnetic head and smaller track 
width. Apart from the use of electronic .stabilisation to 
reduce hum in the supply for low level signalstages, care in 


the design of the printed circuit board and component 
layout is essential. Undesirable earth loops can be more of 
a problem, introducing instability and hum into the 
circuit. 

Automatic level control (ALC) is now more or less stan¬ 



dard in case of mono tape recorders. In case of stereo 
decks, ALC is sometimes provided with the facility to 
switch over to manual control of the recording level. Use of 
independent ALC for the two channels would affect the 
stereo character of the recording. Hence the ALC voltage 
is combined and both channels are controlled by the pre¬ 
dominating voltage so that the stereo character is main¬ 
tained. 

Tape hiss has been a major problem affecting the quality 
of the recording and its dynamic range. Most of the stereo 
decks now have Dolby facility for use, if desired. As the 
facility can be incorporated under licence from Dolby 
Laboratories Inc. only, the circuitary used by most of the 
manufacturers is nearly identical. ICs for Dolby B system 
have become available now. 

Operation of JVC Nivico's ANRS is very similar tooper- 
ation of Dolby system, and they are compatible. Both 
provide high frequency boost during recording and reduc¬ 
tion on playback to obtain the original level of the highs in 



Fig. 4(c): Bias oscillator using complementary pair of transis¬ 
tors. Eraaa head Is part of the tuned load 

relation to low frequency signal. In operation it appears to 
be very similar to the normal pre-emphasis and de¬ 
emphasis used in tape recorder circuitry. However, in case 
of Dolby B, the pre-emphasis during recording and the 
turnover points of the frequency curve of pre-emphasis are 
made dependent on the high frequency content of the input 
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signal. In case of adequate highs there may not be any 
processing of the signal. Weaker the signal, greater the 
enhancement during recording and over a larger band. 
When the highs content goes below 40 dB with respect to 
the reference, the pre-emphasis starts from S00 Hz and as 
much as 10 dB improvement in signal-to-noise ratio can be 
obtained (Fig 5). 

Play-only unit 

Play-only stereo units have become very popular, par¬ 
ticularly for the car market. Most of these can be used 
indoors with external power supply. These operate nor¬ 
mally on 12V supply. The power output is quite adequate 
for average urban rooms. With tape cassette decks availa¬ 
ble in the country, and production of pre-recorded cassette 
tapes picking up, it may be worthwhile for a hobbyist to 
assemble his own play-only unit. It would be easier to 
assemble as the electronic assembly can be kept away from 
the deck,apart from wiring to the head and of course the 
motor circuit. 

We would need dual power supply—6 volt for the motor 
and around 12 volt for the circuit to obtain an adequate 
output. It would be preferable to operate the motor at 
around 7.5 V to maintain good quality operation with wide 
variation of supply from mains. In India, the available 
mains voltage is normally substantially lower. If motor 
supply is taken as 6V nominal for 230 volt supply, a varia- 


DE'EMPHASIS 

NETWORK 


* 70K [HIGH INPUT 

IMPEDANCE AMP 


Fig. 6: Play-only staroo unit—Only one channel shown 

If desired, one can add a bootstrapped circuit through a 
switch before the volume control to use the equipment as a 
record player amplifier. The circuit can be used as a tape 
recorder amplifier with the signal from the head being fed 
to the preamplifier, volume control and power amplifier. 
As a player amplifier, output from the pick-up would be fed 
to the bootstrapped amplifier, output of which is fed to the 
top of the volume control—the preamplifier being switched 
out of the circuit. 12-volt operation for the power amplifier 
would provide an output of over 1 watt RMS each channel. 
Used with 13cm speakers or IScm by 10cm speakers com¬ 
mon in TV receivers, adequate output would be available. 
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Fig. S: Noise spectrum with and without the use of Dolby B 

system 

tion in speed would be experienced with the voltage going 
below 4.5V. Separate transformers may be used for motor 
supply and the circuit; easily available 6V transformers for 
main operation of cassette tape recorder can be used for 
both. These are normally available with a centre-tapped 
secondary. A full wave circuit can be used to get 6V supply 
for the motor and a bridge circuit to get 12 V supply from a 
similar transformer. 

The circuit may consist of a preamplifier with frequency 
corrective feedback network, followed by a volume control 
and power output circuit. A transformerless four-transistor 
output circuit using BC158, BC148 and AC187/AC188 
matched pair would be adequate. If desired, a Baxandal 
type tone control can be inserted before the power amp¬ 
lifier. As the nominal gain at 1 kHz for the tone control is 
unity, its insertion in the circuit would not change operating 
conditions otherwise. 
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the Orbitron thyristor 
you need. 





Write to us today for 
our Colour Catalogue. 


ORBITRON 

ELECTRONICS 


We manufacture the widest range of Thyristor 
for you to choose from—from 1 Amp. to 
470 Amps, with 50 volts to 1200 volts. Triacs 
ranging from 1.6 Amp. to 40 Amps, with 100 
volts to 800 volts. Rectifier Diodes from 1 Amp, 
to 100 Amps, with 50 volts to 1500 volts and 
Power Transistors from 5 Amps, to 30 Amps, 
are also made by us. 

Supervised by highly qualified end experienced 
engineers.these sophisticated semiconductor 
Devices are comparable in quality to 
international standards. 



7, Parvati Industrial Estate 
New Sunmill Compound 
Lower Parel, 

Bomhay 400 013. 

Phone : 378826 
Gram: ELECTECH 
Telex: 011-3855 


ORBITRON - The stamp of quality! 
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A Photoflash Slave 
for Electronic Flash 

This simple and cheap device can be of great help to an 
amateur as well as a professional photographer. It provides 
an additional unit for an electronic flash-gun so that un¬ 
wanted shadows falling on the subject being photographed 


PLASH LEADS 


F»0- 1: Circuit for photoflash slave 

PAST LIST 

SCR— 1 A, 400PIV sllloon controHod 
roctlllar 

LOR— EIP 274 (minutlclurod by Electron 
India) 

HI— 10-ohm,1/4W, +10% toloraneo 
R2— 100-ohpv 1/4W.± 10% loloranoo 
VR1 —Ik llnaar or wlrawound 
polanllomalar 

SI— Mini SPOT on/orl twitch 
Mlai - Panllght call (wHh ’>oldar), wlras. 
aoldar, knob, tcrtwt, aultabla ancloaura. 

Ilaah aockat ate 

Fig. 2: Connection of coaxial plug & socket 
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can be eliminated. The electronic flash units are operated 
by the shorting of a pair of contacts when the camera's 
shutter opens. While using electronic flash units with the 
photoflash slave device, the SCR does this job. 

The photoflash slave (Fig. 1) is essentially a light-trig¬ 
gered electronic switch.The light-dependent resistor 
(LDR) is used as a light sensor. 

In dark or in normal lighting conditions, the compara¬ 
tively high resistance of the order of a few kilohms provided 
by the LDR keeps the gate circuit of the silicon controlled 
rectifier (SCR) almost isolated from the 3V battery. When 
bright light from the main flash-gun falls on the LDR, the 
intense fall in its resistance virtually connects the gate- 
cathode circuit of the SCR across the 3V battery. This 
triggers the SCR, and SCR in turn operates the additional 
electronic flash. All this happens within a few mijliseconds. 

Though the time dplay between operation of the main 
flashligh t and the slave flashlight is quite small, it is recom¬ 


mended that the shutter speed of the camera be not less 
than l/50th of a second (because both flashes should occur 
while the shutter is open). 

Parts placement and layout is not at all critical. The 
circuit is simple and compact. The total cost of the photo¬ 
flash slave is around Rs 40. 

The coaxial plug attached to the lead coming out of the 
flash unit should be connected as shown in Fig. 2. The 
central connection <s normally positive. When photoflash 
slave device is attached to the flash unit, make sure that the 
voltage at the anode of SCR is positive. This can be checked 
with an ordinary multimeter at high DC voltage range. 

While using this device, make sure that the LDR receives 
the maximum of light without coming into the actual pic¬ 
ture area. A sensitivity control (VR1) has been provided in 
the photoflash slave device. The sensitivity will be propor¬ 
tional to the resistance provided by this potentiometer. 

PRADIP KUMAR SAHU 

Portable 50Hz Source 

For battery operated digital clocks, such as mobile clocks, a 
50Hz source is required. The time accuracy of the clock 
depends upon the stability and accuracy of this 50Hz 
source. Although quartz crystals are most reliable, they are 
■expensive. The following circuit can give a reasonably ac¬ 
curate source of 50 Hz at a lower cost. 

The circuit consists of a BEL's (Bharat Electronics Ltd’s) 
CA 555 timer operating at 5 kHz. This frequency is divided' 
by 100 by a chain of two counters, each dividing by ten.ICs 1 
7490 are used as divide-by-ten counters. BEL’s CA 



555 alone can also give 50Hz output, but its output is more 
stable at 5kHz. The 2.7k preset can be adjusted for exact 
50Hz output. 

The circuit operates on 5V battery. This supply can be 
obtained by a regulator IC, such as BEL’s CA 723, operat¬ 
ing off the vehicle’s 12V supply. 

P. N. AN AND 
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Electronics in Uttar 
Pradesh 

Guidelines for Electronics Entreprene¬ 
urs published by U. P. Electronics Cor¬ 
poration Ltd, 4 Prag Narain Road, 
Lucknow 226001; pages 224; 
price Rs ,55 

Those entrepreneurs who are desirous 
of setting up electronics units in Uttar 
Pradesh—the most populated state of 
the country—have been provided with 
all the information that they need in the 
publication under reference. 

The very first chapter entitled “ What 
to make?" sets out the main factors 
which need to be taken into account 
while embarking upon a new venture in 
this sophisticated industry 

The second chapter emphasises the 
importance of sales forecasting and 
measurement. 1'he real challenge lies 
not in manufacturing but in 
marketing—this is the moral of this 
chapter. 

Techno-economic feasibility reports 
are discussed in the third chapter which 
highlights the importance of reaching 
the break-even point at the earliest 
opportunity. 

The fourth chapter is devoted to ind¬ 
ustrial licensing and procedures. Full 
knowledge given in this chapter can 
help an entrepreneur in cutting out 
wasteful effort. 

In order to promote industrial 
growth in the state, the government has 
provided a number of incentives, all 
of which are listed in the fifth chapter. 

The selection of the site for the fact¬ 
ory, the search for technical knowhow 
and the procedures regarding the for¬ 
mation of a company are explained in 
the sixth, seventh and eighth chapters 
respectively. 




And then followanumberofappend- 
ices which give details regarding (a) the 
processes available with NRDC, (b) 
items with good market potential, (c) 
proforma of the agreement for claiming 
subsidy on techno-economic feasibility 
reports and a host of other features 
which are extremely useful. 

The publication under reference 
demonstrates that the U.P. Electronics 
Corporation Ltd has come a long way 
since it was set up four years ago. It has 
gained considerable experience in ext¬ 
ending assistance to entrepreneurs. 

Perhaps it will take a long time and a 
lot of persuation to attract entreprene¬ 
urs to Uttar Pradesh. The strong pulls 
exerted by the electronics markets in 
Bombay, Delhi, Bangalore etc make it 
difficult for entrepreneurs in Uttar 
Pradesh to get established. The recent 
attempt to attract electronics entrepre¬ 
neurs to Ghaziabad (which is so near to 
Delhi) are at once realistic and full of 
promise. 

Trouble Shooting TV 
Receivers 

by K.K. Banerjee; published by K wality 
Book Company, 31 Lenin Sarani, Cal¬ 
cutta 700013; pages 154; soft cover; 
price Rs 20. 

The author possesses adequate 
academic qualifications and profes¬ 
sional experience to pen a book con¬ 
cerning the servicing of TV sets. It has 
been written for those who aspire to be 
technicians in this sophisticated field 
and also wish to earn a handsome fee 
every month. It is the author's claim 
that a TV engineer in a metropolitan 
city can hope to have a gross income of 
Rs 50,000 a year. 

Starting with the working of a l'V set, 


the book under reference describes the 
television system in our country, circuit 
of hybrid TV, circuit of solidstate TV, 
TV testing procedure etc and goes on 
to explain controlsand adjustments of 
hybrid TV receiver and solidstate TV 
receiver and various TV accessories. 
Nearly 50 pages are devoted to 
exhaustive hints regarding the 
technique of servicing TV sets. 

A comprehensive and useful book, 
it lacks only in two respects. Proof¬ 
reading is poor and language at places 
needs to be polished. Let us hope the 
author will institute these improve¬ 
ments in the next edition. 

Now Available: 

Sets of 1978 issues 
Complete sets of the 12 issues for the 
year 1978, including the Annual 
Number 1979 of 300 pages, are now 
available in a limited number. 

A complete set costs Rs 53 only 
@Rs 3 each for the monthly issues 
(January to November) and Rs 20 for 
the Annual, plus Rs 10 for despatch 
by registered post. 

In case you are interested in a 
bound volume for your library, please 
add another sum of Rs 10. 

You are requested to send us your 
order early, together with full pay- 
ment - , —Circulation Incharge 

New EFY Readers 
May Please Note 

There appears to be some confusion 
among the new readers of Elec¬ 
tronics For You regarding the De¬ 
cember 1978 and Annual Number 
1979 issues. 

They are requested to note that 
these two issues are one and the 
same. There is no separate issue for 
the month of December 1978. Copies 
of the Annual Number 1979, a bumper 
issue of 300 pages, were mailed to the 
subscribers on January 13. 1979. 

—Managing Editor 
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eem 

eem/Electronic Engineers Master is the world's largest single collection 
of catalog pages from the manufacturers of electronic and electro¬ 
mechanical components, systems and equipment. 

The catalog pages are divided into 43 product sections for rapid com¬ 
parison and evaluation of similar products. 


VOLUME 1 CONTAINS: 

Alphabetical Index of Manufacturers' Catalog Pages 
Manufacturers' Index to Catalog Pages by eem Product Section 
Number 

Product Index and Directory 
eem File System 

Manufacturers Sales Offices and Trade Marks Directory 
Manufacturers' Catalog Pages—-eem Product Section Number 
1100-2100 

VOLUME 2 CONTAINS: 

Alphabetical Index of Manufacturers’ Catalog Pages 
Manufacturers’ Index to Catalog Pages by eem Product Section 
Number 

Manufacturers' Catalog Pages —eem Product Section Number 
2200-6000. 

eem 76-77 directory Volume : Rs 87.00 
77-78 Volume l + Volume 2 : Rs 435.00 




If you need the information from Western Europe and United Kingdom, 
we have comprehensive trilingual catalogue source directory of elec¬ 
tronic components & Equipment. 

Price: Rs 87.00 


Indian Distributor: 

CHAWLA SALES CORPORATION 
3481, Netaji Subhash Marg,.New Delhi 110002 (Phone : 277388) 
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THROAT MICROPHONE 

‘Gulmarg' throat microphone, 
introduced perhaps for the first time in 
India by Electronics Limited, 
eliminates background noise and can 
be used in high ambient noise 
conditions, e.g. in tanks and aircrafts, 
where normal microphones cannot be 
used. 

Its ceramic bimorph transducer, 
housed in ABS plastic, is hermetically 
sealed and is unaffected by water, 
smoke, dust, humidity, strong winds, 
pressure or magnetic field, according to 
the company. 

Ttie microphone can accept a load 
impedance of 250 k ohms (usable 
down to 47 k ohms). For low 
impedance loads of 100 ohms and 



above, an optional impedance 
converting pre-amplifier is available. 
Its output is SmV ( ± 3dB) for normal 
speech at rated load impedance. 
Contact: Electronics Ltd, 26 N.I.T. 
Faridabad, Haryana 121001 

TEMPERATURE SCANNING 
ALARM 

Thermadyne has introduced ‘Accutron’ 
temperature scanning alarms which can 
monitor 6,12 or multiples of 12 
temperature points. It has a facility for 
alarm and trip: at 90% of the set point, 
it gives an audio-visual alarm and at set 
point the reply energises to trip the 
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ACCUTRON 6W-T8A TEMPFNATURE SCANNING ALARM 


system. In special applications, against 
request, these temperature scanning 
alarms can be converted into on-off 
controllers. 

The alarms are available in the two 
standard versions—one type has a 
single set point arrangement for all the 
points with single tripping relays for 
motor winding, temperature 
monitoring and tripping applications, 
and the other has individual tripping 
relays for each point for process 
industry applications. Optional 
facilities include external clock inputs 
and BCD outputs for printer 
connections. 

Contact: Marketing Division, 
Thermadyne Private Ltd, C-120 
Naraina Industrial Area, New Delhi 
110028 

LOGIC PROBE & PULSER 

Networks has introduced perhaps for 
the first time in India, a universal logic 
probe and pulser pair which can be 
used for all DTL, TTL and CMOS ICs. 
It operates from 5 to 15 volts in CMOS 
or TTL applications. 

The probe and pulser are housed in a 
pen-shaped moulded body with 1.7 cm 
'dia and only 43 gms weight. Some 
important features of the probe are 
multi-family logic indications, pulse 


stretching tor narrow pulses as low as 
25 nanoseconds, 1 megohm input 
impedance, 20juA\input current, 
maximum pulse repetition frequency of 
40 MHz etc , with overload protection 
of 70V DC at input. The pulser 



automatically injects a proper polarity 
pulse; 

Contact:Networks Private Limited, 2 & 
4 Uptron Estate, Panki, Kanpur. 

DIGITAL MULTIMETER 

The Vaiseshika 7706 digital 
multimeter has a 3Va-digit LED 
display. It can measure AC/DC 
voltage, AC/DC current and resistance 
with a basic accuracy of 0.1 %. 

The instrument has provision for 
BCD output. It can measure 
temperature from 0°C to 100°C with 
the help of a temperature indication 
module and BCD connectors which can 
be provided with the instrument as 
accessories. 

Contact: Vaiseshika Electron Devices, 
Post Box 57, Ambala Cantt 133001. 


APRIL 1078 


55 






PCB TESTING BOARDS 

These boards are most suitable for 
testing of various electronic printed 
circuits, for checking defective cards or 
after final component assembly. These 
platforms consist of PCB connector/s, 
terminal sockets, built-in DC power 
supply and pilot lamp to indicate mains. 
Each socket is connected internally to 
the respective pin of the connector. The 
two terminals of DC source are brought 
on the board. 

Units with positive/ground/ negative 
DC and variable DC voltage can be 
fabricated on request. All these 
components are of standard makes 
mounted on decent sheet-metal box 
which is light in weight and compact in 



size Unit works on 230V AC mains 
supply. 



Complete fabrication, designing and 
assembling of electronic printed circuit 
boards is also undertaken. 

Contact: Veego Instruments 
Corporation, 67-68 Parleshwar 
Society, Vile-Parle (East), Bombay 
400057. 


Called the PR 6160 series, these 
scales are available in six weighing 
capacities ranging from 20 Kg to 
500 Kg. Scales with capacities from 
100 Kg upwards are supplied with a 
larger (60 x 60) platform. 

Based on the well proven strain 
gauge principle, the scales are fully 
electronic in operation and thus have 
no moving parts to wear and cause fall 
off in accuracy. 

A fast response time, excellent “off 
centre” loading characteristics 
(<0.02%) and a standardised 
electronic output (2mV/Volt) gives the 
possibility for full integration within 
modem process control. 

Contact: S A / Department, Philips 
India Ltd, Shivsagar 
Estate, Block ‘A’, Dr Annie Besant 
Road, Worli, Bombay 400018. 

REGULATED SUPPLY 

Farm’s FTVS-30/1 supplies regulated 
DC voltage from 0 to 30V 



ELECTRONIC WEIGHING 
PLATFORM 

An electronic weighing platform which 
measures only 30 x 25 cm in its smallest 
version, is announced by Philips 
GmbH. Werk fur Messtechnik, to 
meet the growing demands for a 
smaller type of industrial scale covering 
such applications as check weighing, 
container filling, batching, belt 
weighing and belt feeding. 


(continuously variable in 3 ranges), and 
a maximum load current of one 
ampere. It is fully solidstate in design 
and short-circuit protected. Its line 


regulation is 0.01% for ±10% 
variation in supply, and load regulation 
is 0.1 % maximum from no load to full 
load. 

Contact: Farm Electronics, 7 Dube 
Colony, Indore 452004. 

ELECTRONIC TIMER 

PLA TR IT electronic timer is available 



in various voltages and different timing 
ranges from 0.5 to 300 seconds, with 
reset time as fast as 100 milliseconds. 
The repeat accuracy is better 
than ±2%. On /off delay timers are 
available with two changeover contacts 
rated for 6A load at 230V AC. 
Contact: Starch & Allied Industries, 
Electronic Division, Thakore Estate, 
Kurla Kiroi Road, Vidyavihar West, 
Bombay 400086. 


56 


ELECTRONICS FOR YOU 




PULSE GENERATORS 

E-H International Inc., USA, 
announces models 1505 and 1506, two 
programmable pulse generators with 
enhanced output capabilities. 
Designed for automatic test system 
applications requiring subnanosecond 
rise time, the 1505 and the 1506 
feature subnanosecond ECL pulse 
drivers (500pS) and 3nS timing. 

Based on the proven output design of 
the EH 1503, the single-channel 1505 
and the dual-channel 1506 can drive 
the fastest digital logic circuits. The 
output for each unit is located at the 
end of an umbilical cord, which brings 
the fast pulse directly to the fixture that 
holds a device under test. 

The 1505 and 1506 offer output 
amplitudes variable to ± 2.5 volts into 
50 ohms with baseline offset variable 
to ± 1 volt. The 1506 has two 
independent output channels utilizing a 
common programmable frequency. 
Output amplitude, width, delay and 
offset are independently adjustable for 
each channel. 

Contact: Trans Marketing Private 
Limited, Sterling Centre, 1612 Dr Annie 
Besant Road, Bombay 400018. 

SWEEP GENERATOR 

Gould Instruments Division has 
entered the sweep-generator market 
with its Advance SW 100, which can 
cover 1 MHz to 1600 MHz in a single, 
flat sweep. Other key features of the 
instrument include a comprehensive 


automatic marker system for precise 
.requency determination and an output 
level unit that can be varied in 0.01 dB 
steps. 

The SW100 incorporates electronic 
switching between the three basic 
ranges (l-5(H)MHz, 450-1000MHz 
and 950-1600MHz) to give the effect 
of a single sweep. Deviation from 
flatness is±0.25dBusing a power 
meter, or ± 0.35dB measured on a 
full-wave detector. 

The three ope taring modes of the 
SW100 are: start/stop or F1/F2 mode, 
in which a sweep occurs from one set 



frequency to another; FC/A f 
mode, in which a centre frequency is set 
in the middle of a spectrum of interest 
with one control and a deviation about 
the centre frequency is set with another 
control, and signal generator mode, in 
which the sweep drive is switched off 
and the sweeper is used as a straight 
signal generator. 

Contact: C.H. Krishnan & Associates, 
C-24 New Delhi South Extension Part 
11, New Delhi 110049. 


1C PATCHBOARDS 

Racal's IOpatchboardsaie designed to 
save time and money. 

This solderless breadboarding 
system may be used with FI I., CMOS, 
linear and other integrated circuits for 
teaching logic or development work 
and circuit evaluation. 

The patchboard PB0001 can 
simulate a circuit with 15 10s. It has a 
t 5V battery power supply. 
Mains-operatcd power supply can 
replace battery as an option Banana 
terminals are provided lor ground, 
t- 5V and two external power supplies, 
if needed 



Contact: Racal Electronics, 2350 
Dholani Khadki, Raipur, Ahmedabad 
380001. 


DIP OSCILLATOR 

Motorola Inc., (Communications 
Systems Div.). USA introduces a new, 
low-cost, crystal-controlled, thick-film, 
DIP oscillator offered in three 
frequencies— 16.000 MHz, 18.432 
MHz and 19.6608 MHz, These 
frequencies in ’ Loco II’ have been 
carefully chosen as standard master 
clock frequencies because they divide 
down readily to produce baud rates and 
MPU frequencies. 

These are available against actual 
users' import licence or OGL. 



Contact: Echbee Corporation, Earner 
Building, 5th Floor, 38 Jawasji Patel 
Street, Bombay 400001. 
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AUTHORISED STOCKISTS 

• Bombay : Precious Electronics Corpn. Tel: 367459* Delhi: Indian Technological Products 
Tel: 682583 *Madras : Texonic Instruments Tel: 844405 * Precious Electronics Corpn. 
Tei: 842718 * Bangalore : Bangalore Electrical and Electronics Tel: 80840 * Poona : Trio 
Radio Tel: 47129 * Nagesh Electrical & Electronics Tel: 447333 *Baroda : Mandar Elec¬ 
tronics Tel: 54142* Hyderabad : Shilpa Electronics Tel: 73792 
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Meltron Forges Ahead 

Maharashtra Electronics Corporation 
Ltd (Meltron)—a state-owned 
enterprise—has planned to undertake 
four projects. They will concern the 
manufacture of (a) silicon power 
devices for communication equipment 
such as transreceivers, (b) rural 
telephones, (c) facsimile for electronics 
telephone auxiliary boxes and (d) 
minicomputers. 

Meitron has also set up a central 
marketing division for providing 
support to small-scale units in 
marketing their products. 

For the silicon power devices 
project, which will have an installed 
capacity of six million semiconductors, 
a new company—Meltron 
Semiconductors Ltd—is being set up. 
Its factory will be situated at Ambad 
industrial area of Nasik. The cost of the 
project is estimated at Rs 48.5 million, 
including foreign exchange 
components of the value of Rs 15.2 
million. The financial institutions have 
agreed to provide the necessary 
financial support. Technical knowhow 
for the project has been obtained from 
Thomson-CSF (France). 

The unit at Ambad will be the first of 
its kind in our country; it will produce 
power conductors with plastic packing 
rather than with the conventional metal 
packing. These power devices will be 
supplied to the electronic equipment 
industry at competitive rates. The 
range of products will include power 
transistors, thyristors and triacs, zeners 
and rectifiers. These power control 
devices will save a large amount of 
electrical power being lost in 
conventional type of existing power 
control systems. 


Production is expected to start in 
early 1980 and will attain full licensed 
capacity within three years. The entire 
plant and machinery will be supplied by 
Thomson-CSF. It has given a 60 per 
cent buy-back guarantee of the 
company’s production. 

The project for the communications 
equipment has been earmarked for the 
public sector—for which technical 
collaboration will be provided by Japan 
Radio Corporation. This enterprise 
will be a subsidiary of Meltron. It will 
manufacture transreceivers, rural 
telephones without telephone 
exchanges and facsimile for 
transmitting charts, maps etc. 

Meltron is expecting to get a letter of 
intent soon for manufacturing 
electronics telephone auxiliary boxes 
(PBX). At present, Indian Telephone 
Industries is the only manufacturer of 
this equipment in our country. To some 
extent, imports are also permitted. 
While technical cooperation will be 
provided by Thomson-CSF (France), 
the project is reserved for the public 
sector. 

Plans are afoot for the 
mini computers project. Meltron will 
release additional details about it at a 
later date. 

Debikay Electronics 
Makes a Debut in 
Thyristor Controls 

CGEE Alsthom, a member of 
Compagnie Generate D’electricite of 
France and Debikay Electronics 
entered into a collaboration about five 
years ago for the manufacture of 
thyristor controls. The agreement 
became operational last year only, but 


Debikay Electronics has already 
supplied thyristor controls to two of the 
biggest paper units to be set up in this 
country in recent years. The thyristor 
controls supplied to these units were 
entirely indigenous and employed the 
latest hardware and software. 

Debikay today is a leader among the 
manufacturers of thyristor controls for 
the paper industry. Since the 
government is keen to expand the, 
capacity of paper units and has already 
issued a number of letters of intent and 
licences, the demand for thyristor 
controls has picked up. Debikay is also 
expecting to procure orders from the 
metallurgical sector, especially steel 
mills. 

Debikay has developed expertise 
and capacity in turnkey electrical 
contracting and manufacture of 
electrical control panels for paper and 
other industries. 

CGEE Alsthom and Debikay 
Electronics have decided to bid jointly 
for industrial and utility projects in 
third countries. This speaks volumes of 
the confidence that the French 
collaborators have developed in the 
Indian partner. The two have quoted 
jointly for some large tenders in 
South-east Asian countries. 

The Asian market in particular is 
not new to Debikay Electronics. It has 
already supplied equipment in such 
countries as Indonesia, Burma and 
Hong Kong. 

Also, in association with CGEE 
Alsthom, Debikay Electronics is 
making a bid to introduce the 
up-to-date power electronics and 
automation technology for the power 
sector in this country where substantial 
expansion is expected to take place in 
the next five years. 


AtmiaTe 


59 



ECIL: Production 
Moving Up 

An exhibition of communication 
equipment was organised in New Delhi 
in the first week of March by 
Electronics Corporation of India Ltd. 
(ECIL). At the inauguration function 
of the exhibition, Mr S. R Vijayakar, 
managing director of ECIL, said that 
the enterprise would raise its output to 
Rs 300 million during the current year. 

Mr Vijayakar said that the 
sophisticated electronic items 
manufactured by ECIL compared with 
similar goods produced in other 
countries in quality and reliability. He 
however conceded that in certain lines 
of electronics manufacture, our 
country was lagging behind most of the 
developed countries. While in 
industrially developed countries new 
electronic equipment and systems were 
being developed or existing ones were 
being constantly improved, in our 
.country, because of both financial 
constraints and paucity of 


highly-skilled personnel, such updating 
could be don.* only once in two years. 

In his presidential address, Air 
Marshal J. Zaheed, emphasised the 
need for research and development for 
bridging the technological gap between 
early starters and late starters in the 
field of electronics. 

Mr L. K. Advani, the central 
minister for information and 
broadcasting, who inaugurated the 
exhibition, urged the electronics 
industry to realise that quality is the 
essence in its line of manufacture. 

International Data 
Management 

The former International Business 
Machines (IBM) personnel established 
the International Data Management 
(IDM), nine months ago after the exit 
of the American giant from the Indian 
market. 

IDM has thus filled the technological 
gap created by the departure of IBM. 


What is more, IDM has entered into 
collaborative arrangements with two 
American companies for the supply of 
latest computer systems of medium and 
large sizes. 

INTEL International has agreed to 
collaborate in the installation of 
large-size computers. Prime 
Computers Inc. has consented to 
supply medium-range computers. 

And now NELCO—a Tata 
unit—has entrusted the marketing of 
NELCO 3000 business system to IDM. 

According to Mr D. J. Shah, 
managing directoi of IDM, the 
company is now in a position to meet 
the requirements of computer users of 
all sizes. 

In particular, IDM has entered into 
arrangements with Prime Computers 
Inc. for the right solution to various 
IBM 1401 computer users as the 
product life of this computer is coming 
to an end. 

It may be stated that in 1978, our 
country imported computers of various 
sizes valued at Rs 160 million. 





DATEL SYSTEMS INC., LEADERS IN THE FIELD OF DATA CONVERSION PRODUCTS 
ANNOUNCE OPENING OF THEIR NEW, LARGER FACILITY WITH ULTRA MODERN 
TEST EQUIPMENTS AND PRODUCTION FACILITY TO SUPPLY YOU THE LATEST 
STATE OF ART IN ELECTRONIC COMPONENTS MEETING TO MIL SPECS-883, 
CLASS B LEVEL. PLEASE CONTACT KAYTRONICS, OUR EXCLUSIVE SALES REP¬ 
RESENTATIVE IN INDIA FOR YOUR REQUIREMENT OF DATEL PRODUCTS. THEIR 
ADDRESS IS: 

KAYTRONICS 

74, 3rd Bhoiwada, Bhuleshwar, BOMBAY 400002. 

Tel: 364450 Cable: “DATALOG” " 


DATEL SYSTEMS INC., 11 CABOT BLVD, MANSFIELD, MASS. 02048, USA. 
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CONTINUOUSLY VARIABLE AUTOTRANSFORMERS 


SINGLE PHASE 
AIR COOLED 

MANUAL 

PANEL 
M0UNTIN6 

1 AMP TO 200 AMPS 



THREE PHASE 

OIL COOLED 

MOTOR 
DRIVEN 

TABLE 
MOUNTING 

TO IS 5142-1969 


Also Manufacturers of 

STATVOLT Constant Voltage Transformers, 50 to 1000VA Input 
180-250V Output 230V i 1% • Flash tests units 2.5KV & 5KV 

liLSyiS ELECTRICALS 

P.B. 18221. Maugaon. Bombay-10, Phone: 377498 Teles: 011-5104. 




Juit Mine of the Umpi made in an unuaually large number of typea 
ratingi and aim come either wire ended or baaed to fit In any available 
holder! in the market. It may be juat what you need for an exirting 
or a New Project. A few minuter with our catalogue lor what you are 
seeking, will certainly convince you. So, why not get our catalogue. 


BULBS 

Miniature ft Sub Miniature Lamp Specialtets 

t fewoflfy ELECTRICALS KlmmM Naear, My*«M-2t. Pam. wees. 37040 

Bunch 90. Kei* Seyed Street, Bombty-400 003 Phone: 325192 
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SOLID STATE AUDIO VISUAL 
ANNUNCIATORS 
featuring 

• Choice of a wide range of display con¬ 
figurations with four facia sizes and 
bull’s eye display 

• Reliable, performance proven electronics 
in serviceable P. C. modules 

• Remote or integral modular power packs 

• Variety of standard sequences including 
First-in and time-delayed annunciation 

• Replaceable Photo typeset film legends 
for easy readability and panel aesthetics 

• Special annunciators with trip contacts 
and solid state logic interlock systems 

• Annunciators operating directly from 
24V/50V/110V/220V DC 

• Intrinsically safe annunciators certified 
by CMRS Dhanbad 

• Zener Safety Barriers and Multiway Switch 
Barrifers for connection to hazardous area 

We welcome enquiries on applications 

requiring specialized equipment and 

endeavour to provide original design and 

application assistance, wherever possible 

INDUSTRIAL INSTRUMENTS & CONTROLS 

308 "NEELAM", 108 Worli Sea Face Road 
Bombay 400 018 

Tel: 89 2475 Telex: 011-4650 ALAM 
37 6521 Gram STATSWITCH 
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FACTS ® FIOT&ES 


The Changes Proposed In 
In the Budget for 

Excise Duties 
1979-80 


Commodity 

Ran of duty (Basic) 

Estimated net 
offset in one 
ftdl year 

Existing 

Proposed 

(1) 

(2) 

(3) 

(«) 




(Rs. million) 

Wireless waiving aats, ate 



56.0 

‘(1) TV let* 

20% 

30% 


(2) Radio (including transistor sets) 

35% 

40% 


(3) Radiograms 

35% 

40% 


(4) Others 

35% 

40% 


Effective rates 




A, TV sets 




(a) of screen size of 36 cms or less 




(i) single channel set of a value not exceeding 




Rs 1400 per set 

5% 

15% 


(ii) multi-channel set of a value not exceeding 




Rs 1550 per set 

5% 

15% 


(iii) others 

20% 

30% 


(b) of screen size exceeding 36 cms 




(i) single channel set of a value not exceeding 




Rs 1600 per set 

5% 

15% 


(ii) multi-channel set of a value not exceeding 




Rs 1750 per set 

5% 

15% 


(iii) others 

20% 

30% 


(c) Combination of TV Sets and Radios 

25% 

30% 


B. Radios 




(a) sets of one or two bands 

15% 

NC 


(b) sets of three bands and of a value not 




exceeding Rs 250 per set 

25% 

NC 


(c) sets of three bands and of a value exceeding 




Rs 250 per set, and sets of four bands 

30% 

35% 


(d) sets of five bands or more 

35% 

40% 


(The above rates are being reduced by 15% ad valorem in favour of radio sets manufactured 

in a small industrial unit subject to 

certain conditions) 




Radios including transistor sets of value not exceeding Rs 165 per set will continue to be exempted if the 

sets are manufactured in 

a small industrial unit fulfilling certain specified conditions. 




Office machine* etc 

15% 

20% 

23.1 

Effective rates 




(a) Electronic calculating machines (other than 




slide-rule calculating machines) of a value not 




exceeding Rs 175 each 

5% 

10% 


(b) Electronic slide-rule calculating machines of a 




value not exceeding Rs 450 each 

5% 

10% 


Computer* 

15% 

25% 

2.4 

Mueleal systems 



1.0 

(1) Stereo or hi-fi amplifiers 

35% 

40% 


(2) Speakers and speaker systems, etc. 

35% 

40% 
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(o m (i) i4) 

©oneessional rate if 16% far stma of hi=fi systems manufactured in small unit* fulfilling eertain specified conditions is N*ing 
failed ti 11%. 

arwtephenei ini firta * * 

(i) Gramophones, record platen, record playing , 

daeks, §r refl@rd=ehanger decks. 16% 1S% 

MftftHvt wits 

(a) L.P: and I P. gramophone records 16% 15% 

Concessional rale if 16% (if gramophones, record players etc falling under suMtem (1) above, manufactured in sinalbseHle units, 
subject in eertain conditions, is being provided 

Tapi remriere 16% 46% 2>3 

Efitetivtfam 

Tape reeorders ate, ineluding combination sets with transistor radios^ 

(a) of value not eaeeeding Us $66 each 1$ % Nt-' 

(b) if value eaeeeding Rs $66 each 36% 46% 

Note-‘file above rates shall he reduced by IS% ad valorem if the tape reeorders are manufaetured in small industrial unit ful¬ 
filling eertain specified conditions: 

PtnniRiRt niiinifi $6% NC i$ 

EffieHve mts 33% 36% 

N§ stands (of 'No Change:’ 
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Ultra high purity 

matarlalt 
for ELECTADntC 
Induatrlot 

PeF ensuring uuilliy and piFfeFfflinei 
in yeuF alsetfonis eemeeninH leek te 
SiFflhhfli M: ghimlealf it grade ehemieaiS: 


© 


A§IT8Ni lb a Alifli Aill BbAglAt It 
AMMiNIUM gHtBRISi It e AMMONIUM 
PiNfAIBRATI it e BARIUM NITRATi it 
BINilNI it e BBRI6 A6IB it 
6t¥6iRIN it e H¥BRS6HtBRI6 A€IB it 
H¥BRBibU§RI§ A8IB it e MifNANBt it 
NITRIi AilB it e PHB9PHBRI6 A6IB it 
iM’PRBPANBk it {l»e=PR8P¥k AtBSNBt) 
BUtPHURIi A6IB it e TRIiMtBBBiTN¥t!Ni It 

•ARABHAI M, OHIMIOALB 

PIBNIiR IN ItiBfRBNIB BRABi 6H!MI6Akl 
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SPECIAL SECTION FOR SMALL-SIZE ADVERTISEMENTS 
DETAILS ON REQUEST 


DIAL: 275570 

A HOUSE OF 
RESISTORS 
CAPACITORS 
SEMICONDUCTORS 
INTEGRATED 
CIRCUITS 

Distributors. 

PIKON Hlghvoll Silvered Mica and 
Styroflsx Capacitors. 

ASIAN Precision Metal Film Resistors & 
Metallised Polyester Capacitors 
AVIS Instrument Knobs, Terminals, 
’Bulgin' Power Plugs & Fuses. 
IAOLIMAN Electromagnetic 6-amp, 
29-amp A Power Relay* 

ILICT Group Boards, lugstrlps, Jewel & 
Lamp Holders A Fuses 

Authorised Stockists: 

HINDUSTAN CONDUCTORS ICs, Transis¬ 
tors, Diodes, Zeners, FETs. 

•TIAD Wlrewound Resistors, Poten¬ 
tiometers A Rheostats 
IRC Paper A Polyester Capacitors (600V, 
IkV, 2kV) Al. Can 

IV Instrument type Rotary (fixed A Selflx) 
Switches 

ALCON Heotroiytlc Capacitors 
Range; lOuP to IO.OOOuP, 6V to 190V 

Qen. Stockists: 

■OIL Cermets, Zeners, Silicon Diodes, 
SCR* A Power Transistors 
BIL Transistors, Power A Low-signal 
Rectifier Diodes A Ceramic Capacitors 
KILTRON/HUNTI/PHILIPI Low-volt 
Electrolytic Capacitors 
PANKAJ/ITANDARD Wirewound Pots. 
Torroidal Pots A 10-iurn Pots 
ORBITRON Sllloon Diodes, SCRs A 
Diffused Triacs 

CRi 

dewan Radios 

1681/28 Bhagirath Palace 
, Chandni Chowk, DELH1110006 




WIRE WOUND 
RESISTANCES 

Of OUTSTANDING DUALITY 


Precisron-buill all-through Backed 
by ruh experience — Use ot high 
standard material & quality control 
at every stage ensures Better 
Performance. "Stead" wrra wound 
resistances are aveileble In fully 
tropicalized coalings : SILICONE, 
CEMENT a VITREOUS ENAMELLED. 




PHJONKi 228767 
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The most 
popular name 
in coll 
winding 
machines 


HAND OPERATED 
AUTOMATIC 
SEMI AUTOMATIC 
HEAVY DUTY 
WAVE WINDING 
ARMATURE WINDING 



Century Machines are at work 
throughbut the country ...working 
reliably, smoothly, profitably. 


<SDCC 


e_ecTTrotsic:s 




FU. 800/- only from vait renje 
of Electronic Component*, 
Inetrumenti, Equipment* 
wwtmurwmnw 
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PROTECTIVE SYSTEM FOR PRINTED CIRCUIT BOARDS 

• CONFOCOTE — Insulating & Protective coating 

• CONFOCOTE-SL — Solderable, Insulating & Protective coating 


• PCB-CLEANER — Efficient Cleaning solution for P C boards 

Contact' ELECTRONAIDS 


Stockists: 43, 6th Mn, V Block, Jayanagar,| Bangalore 560041 


Processors & Moulders 

Bhageshwar Bhuwan, 

Lt Dilip Gupte Road, 

Mahim, Bombay 400016. 


Shilpa Electronics 

•1-2-166C, S Devi Road, 
Secunderabad 500003 
'14, JC Road, Bangalore 560002 


Manufacturers 
Of Rectifiers, 
Testing instruments 
& Transformers 


Spark Taster Tor 
cables 
Rectifiers for 
Electroplating 
High Voltog* testers 
Servo Motor operated 
Voltage •tablirars 
Wilding ichlnti 
Special purpoia 
Tranifotmin 
Fuit teeiati 
Currant laat ills 
Induitrial Voltage 
regulators 
Oil leal tall 



GANTRONIX 

Electronic Regulators 

for FANS, COOLERS. HEATERS & LAMPS 
Range 100W to 10KVA, 220V AC 50c/s 

Research Oriented Export-Quality Pro¬ 
ducts In technical collaboration with Blrla 
Institute of Scientific Research 

Also:- 

Gantronix Solid State Overload Indicator, 
Transistorised Battery Eliminator, and 
Solid State Light Sequence Controller 


MW by:- 

Qanda Elaetronlc Industries, 

Sales Depot: 4, Bullion Building, Haldlon 
Ka Rasta, Jaipur 302003. 

Fhonac 86138, 68961 
Trade inqulrlu sol Id tad. 


RECTIFIERS ft ELECTRONICS 
WH- 41 , MAVAPURI INCUITRIAl ARIA 
PHASE 1 . NEW DELHI DOOM 


Wa manufacture 

MRVQ CONTROLLED BOLip 8TATE 
BtRPlEBB AC AUTOMATIC VOLTAGE 
•TABLI8ER8 WITH + 1% ACCURACY 
FROM 1 KVA to 800 KVA CAPACITY 



CppfAef 

RAJION INDUSTRIE! 


9*11/1, A|ty iitsisva.Nsw BsIN lieeii 

Wtaiw mm 


Setili 

KMKROENCY 
TUBI LIGHT 
■RIQHTINB 
YOUR lUtINItf 

,,,,, central iirereiCAt 

' TilTIUD LARORATORV 

m TICiBB 

E* agenda* 

7P .euLSOAORd.MAPWAS-IT 



WIRE WOUND 
RESISTANCE IN 
SILICON 

cement*coated 




OFFER A WIDF RANGE IN TRANSFORMERS 
& ELECTRICAL EQUIPMENTS AS: 


• SERVO CONTROL STABILIZER 

• BATTERY CHARGER < 

• FLOAT CHARGER 6 

• SCR C0NTR01E0 BATTERY CHARGER 

• HIGH VOLTAGE TESTING SETS 

V 

• AC TO DC RECTIFIERS 

• MAGNETIC SATURATED CORE TYPE j 

STABILIZER 

e ALL TRANSFORMERS IN SINGLE b 
THREE PHASE 

• HEAVY‘DUTY BATTERY ELEMENATORS 


M A N 111 A< 1 tim N 

ELECTRO MAGNET DEVICES 

W / V>f. NAHAINA _ 


TRANSFORMING 

Audio, Output, Power & Control 

CHANORISH INQINKSRS 

2nd Floor, Universal Foundry Copd. 
Mogra, Andherl (East), Bombay 400089 



For your requirements of — 

(1) Printed Circuit Boards (Bakallte 6 
Glass Epoxy — Single A double 
sided) 

(2) Self-adhesive Stickers on PVC 
paper, foil etc 

(3) Metal Labels 

At most competitive rates' 
Contact (office address): 


R.8, ELECTRONICS 

8/6686, Street No. 6, 

Pev Nagar, New Path! noeei 
(Phone: 669866) 
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Da you roqulrt Imporiod ILIOTRONIC COMPONENT!/ 
INSTRUMENT!/ MODULI! • KITITWt aupply/arFanga for your 
purchases m Foreign CuFreney/Rupaa payment bam 
Our prmeipiei in: USA, Wait Germany, 

Italy, •ingapere & Japan 

MAYAN INDUSTRIAL CORPORATION 

207, Kalbadevi Road, Bombay 400002 
Phono; 111526 
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Wa d/i fr/#uf§ 


'III 1 eiflrldgai ft names 
■ISM 1 plugs ft seskats 
'NS' Hi6tt8=mi6fi«ni6Si eempensRis 
'E6M' meuiued eeras 
'Mavis' upas 

'Vllky' 6I9S8HIS 

■Bein' eempenihts 


Tmtia lloetrenii So 

488 LSjBfli Bit M8FK8I 
iaiRifta 
PheHi : 873388 


AURBILiBfRBNIBI affew l jaP far I 
DRAFTSMAN Sill te prepare ART= 
WBRKS ter PBB'I: PreWrePiy with N 
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k* THYRISTORS DIODES 
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Silicon controlled Rectifiers, 
available in CONVERTOR grade 
(upto 650 Amps, 1200 PIV) 

/7^ & INVERTOR grade 
(upto 220 Amps, f — 
1000 PIV) IO 


® 



Available in NORMAL POLARITY & 
REVERSE POLARITY upto 830 Amps, 
1800 PIV. 

FAST RECOVERY DIODES 
also available upto 
40 Amps. 400 PIV. A2) 



STACKS 


SILICON DIODE STACKS & 
SELENIUM RECTIFIERS 


Generally built as per individual Specification for various types of circuits. 
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DO-35 

Smaller in Size 

Bigger in Capacity 

the latest diode developed by CDILs research team 


CDIL's R & D Group 
has done it again ! 

The leaders in semi¬ 
conductor technology 
have developed the 
sub-miniature package 
DO-35, the smallest 
diode in India. A 
quarter oi the size of 
an ordinary* diode— 
with a greater power 
dissipation. 

• Substantial space 
saving 

m Increased Power 
Dissipation due to 
unique double stud 
construction. 

•High Reliability— 
Glass encapsulated 
hermetic package 



able to withstand the 
most stringent 
environmental 
conditions 
• General Purpose, 
Hi-Voltage, 
Computer & Zener 
diodes available in 
Hi-Rel & Standard 
version 


Creativity in electronics 



Continental Device 
India Limited 


C-120,Naraina Industrial 
Area. New Delhi-110028. 
Phone : 392651 (4 lines) 
Telex : 031-2770 
Gram ; PREET New Delhi 


For other futuristic research products—look to 
CDIL’s Research Centre, Chandigarh. 
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ITP is your Assurance of the Best 
Components from Quality Manufacturers 


SILICON RECTIFIERS 
SILICON ZENER DIODES 
SILICON DIODES & POWER TRANSISTORS 
SILICON CONTROLLED RECTIFIERS 

rZ/f ELECTRONICS CORPORATION 
L=v: OF INDIA LIMITED 


SWITCHES VM 

DC] A VC a 

POTENTIOMETERS 


r * 


mu * 


•ep 


PLUG SOCKETS 
, THUMBWHEEL 
SWITCHES . 

, FUSE HOLDERS 
, TERMINALS 
P. C. CARD EDGE 
CONNECTORS 
P. C. CARD FltES 
ACCESSORIES & 
LABRACK 
INSTRUMENT 
KNOBS 

LAMPHOLOERS 



ELCOM PRECISION 
ELECTRONICS 
PVT. LTD. 


R 


TRANSFORMERS 

AND 

SUB/ASSEMBLIES 




PRIDE 

8YSTEMS 


PROFESSIONAL 

FERRITES 

ELECTRONIC 

CERAMICS 

ALUMINA 

PRODUCTS 


(EELJ 

CENTRAL ELECTRONICS LTD 



' ■ ~ . »; 


r rrjl 


METALLISED CAPACITORS 1 

l v T. 

(Polyester, Polycarbonate | 

1 

& Polystyrene) 





TOGGLE 

SWITCHES 




SOPHER a CO 


REED 

SWITCHES » 

REED RELAYS 
AND ELECTRONICS 
INDIA UMITED 





C.T.R. MANUFACTURING INDUSTRIES LTD. 


WIRE 
WOUND 
PRECISION 
POTENTIO¬ 
METERS 
ANALOG A DIGITAL 
MEASUREMENT CO 


AMPHENOL 

CONNECTORS 

E.I.D. 

PARRY (INDIA) LTD 
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PRECISION 
ELECTRONIC 
COMPONENTS MFQ CO. 





Our Phone Number 
634183 

Has changed to 
682583 


M ( HM01 ()(.,!( AI 


telegram: 

INDiASBEST 


TELEGF 

«|V Phone: 389244 iNDIASE 

Indian Technological Products 

Flat Noi 305-306, Building No. 35-36 Nehru Place, New Delhi 110019 
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Delta Switches & Relays now 
open up new possibilities for 
Machinery, Instruments and 
Electronic Equipments. 

PROXIMITY SWITCHES : Non-contact 
switching makes pelts Proximity Switches the ideal 
alternative to a limit switch on the one hand and Solid- 
State On the other. No mechanical wear and tear, 
error or force. A life of more than 100 million dry 
switching operations. Operations can be head-on. 
slide, rotary motion or shunted. Can be used for 
Proximity Sensing, Counters. Position Indicators. Level 
Alarms. Burglar Alarms. Limit Switching and various 
other applications. 

REED RELAYS : When transistor switches and 
electromagnetic relays are not good enough, the Delta 
Reed Relay is the only alternative. Overcomes the 
leakage, low voltage and the D.C. constraints of the 
transistor, and the lack of speed, size, ease of 
mounting and reliability constraints of electro¬ 
mechanical relays. Available with mercury wetted 
contacts, high power, high current and voltage, in as 
many as 9 poles with optional epoxy potted versions. 
T.T.L. compatible Delta Reed Relays find use in fast 


switching and protection circuitry. Ideal for sampling 
and sequential test equipment, paging systems, 
intercommunication and transmission equipments for 
coding/decoding in the worst of environments. 

SOLID’STATE AC RELAYS : Delta Solid'&ate 
Relays are suitable for loads in the range of 5-25 A 
RMS. To protect sophisticated Solid-State devices, 
there is no switch for currents as high -as these nor as 
fast and reliable as Delta Solid* State Relays. 
Engineered to handle heavy inductive and high m-rush 
current toads. Small and convenient mounting in any 
position or environment. The special feature of Zero 
Switching and Opto-Coupling give it the unique 
properties of negligible RFI and the total isolation yet 
high sensitivity to make it suitable for T.T.L. 
compatibility. Most suitable for Data Processing. Motor 
Controls. Logic Interlock Systems. Protection of 
Valuable Equipments, etc. 

For your requirement of Delta Switches & Relays, 
refer to this advertisement and contact- 

Sales Division: 

Continsntgl Device India Limited, 

C-120, Naraina Industrial Area, 

New Delhi-110028 

Phone : 392551 Talex : 031 -2770 

Cable : PREET.NEW DELHI 


Make-break, make-break, make-break, make-break 


Now! a breakthrough in 
Switches & Relays 





Switches & Relays 
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FORMICA 

Copper-clad laminates for 
printed circuit boards 

With modern production techniques, the 
use of printed wiring is now an accepted 
practice in all types of electronic and elec¬ 
trical equipment. Formica India Limited 
have a range of paper/phenolic and 
Glass/Epoxy Copper Clad Laminates to 
satisfy the vast majority of printed circuit 
requirements. 



FORMICA 


industrial laminates 


for furthmr p$ rttcu/srs. write to 

FORMICA INDIA LIMITED 

Akurdi, Poona 411 035. 

Tel: 82121 • 82122 
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Weller has developed the WECP Temtronic and Weller, the name synonymous throughout the 
WECPtEC mini soldering stations to meet the world with soldering equipment for today's 
requirements of today's highly advanced continuously advancing electronics industry, is 

electronics industry for soldering equipment also at the forefront of desoldering rework, repair 

suitable for use with complex and delicate end modification of sophisticated printed circuit 

electronic components. Both stations employ the boards. The DS100PEC is a complete 
famous Weller system of temperature control soldering/desoldering station which employs the 

whereby temperatures are infinitely variable now famous WellerTemtronic system of infinitely 

between 50° and 450° C and to within 2°C variable temperature control on both functions, 

accuracy of any selected temperature. The This station is suitable for laboratory and 
temperature control employed enables zero point production applications 
power switching techniques and reduced The IG100 desoldering station employs the 

airborne switching transients to negligible levels. Weller Magnastat system of temperature control 

With this Temtronic control system Weller and is ideally suited to repair in production line 

respects the delicate character of the latest and work bench situations. The vacuum for 

generation of sensitive electronic components. It desoldering on both stations is activated by a foot 

also means efficient and economic soldering, switch leaving the operator s hands free for 

together with reliability, quality and safety operation. 


SOLE CONCESSIONAIRE IN INDIA 

INDE ASSOCIATES 

P.O. Box 133 P.O. Box 541 

Ludhiana 141008 Bangalore 560005 

Tel:.23860 Tel: 579289 

Telex: 0386-340 Gram: SELINDE Telex: 0845-8084 
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Two pioneers of semiconductors. 
M/s. Semiconductors Ltd. and 
M/s. Semikron, West Germany 
join hands to offer the following: 



(I) Fast Recovery Silicon Rectifier Diodes 

Average l rr PIV 

Currant @25 8 C 

1.2A-600A 0.4 ms to4 fit 100 to 2400 


(II) Fast Recovery Thyristors: 


Average 

Currant 

12 Amps to 220A* 


Circuit 

Commutated. 
turn off tima 

8 us to 40 us 


4 b 

Amp/ ms 
200 


Volts/ )tt 
125. 200. 250 


PIV 

200 to 1400V 



(III) Semipacks 

This is Thyristor/Diode module with electrically 

isolated metal bases for line commutated application. 

Rapetative Peak 

Offatata and reverse voltage 200-1400V Mean on State Currant 18A-90A 


The above available against actual wear's import licence through: 

M/s. Semiconductors Ltd., 

ADOft House. 6 K. Dubash Marg, Bombay-400 001. 

Tele Noe: 24$119/245170 Cable: Transducers Telex: 112871 AOORIN 


semikron 


Manufacturers; 

M/s. Semikron Internationel 

Dr. Fritz Martin GmbH & Co KG. 

Sigmundstrabe 200, 8500 Nuroberg 113 West Germany. 


For technicians, engineers and servicemen 
who don't compromise on quality: 


Quality 


SWITCH 
CLEANING OIL 
846/SCO Rs. lOt 

Cleans and 
lubricates electrical 
and electronic 
switches. 

* Lowers contact 
resistance. Removes 
noise. 

* Protects contact 
plating. 

* Does not / 

evaporate or ( 

harden even after \ 

prolonged use. » 


SILICONE 
LUBRICATING OIL 
848/SLO Rs. 151 

* Lubricates metal 
and plastic bearing 
surfaces. 

* Absolutely non¬ 
reactive. Does not 
harm plastic 
materials. 

* Water and 
moisture repellent. 

* Long lasting. Does 
not evaporate. 


lity aids from PHILIPS- 

a solution 

to every cleaning problem. 



>. \ 





fc/s lO 
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RECORD 
CLEANER 
850/RC Rs. 7t 

* Cleans gramo¬ 
phone records’ 
surface of dirt. 
Prevents dust from 
getting attracted. 
* Prevents crackle 
and noise due to 


TAPE RECORDER 
HEAD CLEANER 
891/THC Rs. 7t 

* Cleans dust, dirt 
and oxide formation 
on the head. 

* Improves repro¬ 
duction quality. 

* Does not affect 
recording and 
playback head. 


static charges. playback he 
* Imparts shine 
and sparkle. 

t Maximum retail price including excise duty. 
State safes tax and other local taxes extra. 


DEGREASING €r 
CLEANSING FLUID 
847/DCF Rs. 5t 

* Super cleaner 
for electrical and 
electronic switches. 
* Cleans dirt, 
grease, oil and 
corrosiori deposits. 
* Protects contact 
plating. Does not 
tarnish. 
N 1 Absolutely non¬ 
reactive. Can be 
applied safely to 
plastics. 


MULTIPURPOSE 
CLEANER 
849/MPC Rs. 6t 

* Superior cleaner 
for domestic and 
industrial articles 

and appliances. 

• Removes dirt, 
stains, spots. 

* Protects surface 
finish and paint. 

* Gives sparkle and 
shine to surface. 


Service 

PHILIPS 
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I FORTHCOMING 
SUPPLEMENTS 


June*-Electronic Calculators 
July—Chemicals, Materials 
& Plastics for 
Electronics industry 
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Introducing 

Texas Inst ruments . 1 

HI OMNI 800 ' 


Silent 700 
Memory 


Send-Receive 

Keyboard //A 


/ tmruu 

f _flHBBHr* mr 


Portable Programmable 

Electronic Data Terminals, Accessories and Supplies 


THE COMING MERGER OF 
HARDWARE AND 
SOFTWARE DESIGN 


990 Computer Family 


Receive-Only Printer 

Tape Transport 

and Controllers 

Terminal Foiling System 


! computing within everyone!* reach. 



Distributor 


zenith electronics 


w 


541. Panchraina 
Mama Parmanand Mara, 
Bombay-400004 (India) 
Phone : 384214 
Gram ;' ZENTRONICS" 
Tale*: 011-3152 ZENITH 
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COMPUTERS: 
BLOWING 
HOT AND 
COLD 

Speaking recently at a group 
discussion organised by Delhi Study 
Group, Prof. Madhu Dandavatc, the 
central minister for railways, said that 
to root out corruption at the reservation 
level, the railways were planning to 
introduce computer system. 

After the installation of the 
computer system, passengers at each 
station would learn about the 
reservation vacancies directly through 
electronic flashes at the platforms 
without having to contact any railway 
official. 

Prof. Dandavate was confident that 
such a step would eliminate corruption 
to a considerable extent. 

ELECTRONICS FOR YOU agrees with 
the minister that the installation of the 
computer system, at least at the major 
railway stations, will end the misery of 
thousands of railway passengers who 
suffer indignities at the hands of 
railway officials besides being made to 
pay hush-hush money below the 
counter. This recommendation of the 
railway minister needs to be made 
operative without loss of any time. 

While Prof. Dandavate's suggestion 
will gladden the hearts of all those who 
have the good of the country at heart, a 
newspaper report appearing in a recent 
issue of the Economic Times will surety 
make them sad. 

According to this report, the deputy 
prime minister and finance minister. 
Mr Charan Singh, has rejected a 
proposal to instal a computer system 
for the income-tax department in 
Delhi. 

It is no secret that the pending cases 
MAY 1979 


with the income-tax department are 
mounting every year and the filing 
system is in a mess. Computerisation of 
its operations would certainly bring 
some order in its affairs. 

It may be stated that the proposal to 
instal the computer system has gone 
through the usual red tape. The Central 
Board of Direct Taxes had got the 
proposal cleared by the Department of 
Electronics, and it has had prolonged 
consultations with Tata Consultancy 
Services, Bombay. 

Mr Charan Singh's opposition is due 
to the protests of the employees who 
have demanded that the computer 
should not be installed as it would 
deprive them of employment and 
possibly cause retrenchment. 

It is indeed odd that in the computet 
age of today, workers are opposed to 
the installation of computers even 
when they are given the assurance that 
there would be no retrenchment after 
the installation of a computer. 

The Board of Direct Taxes is 
convinced that the computer facility 
would streamline the work of 
maintaining permanent account 
numbers of assessees both in personal 
and corporate sectors. 

Mr Charan Singh had assured in his 
budget speech that he would take all 
possible measures in order to speed up 
the recovery of taxes. Why is he keen 
to take a step which may not allow him 
to keep his word in this regard? 

Also, who is the official spokesman 
on policy regarding the installation of 
computers? This blowing hot and cold 
by Janata central ministers is adding to 
the confusion on a matter of policy vital 
to the economy of the country 

At the recent annual session of the 
Federation of Indian Chambers ot 
Commerce and Industry. Mr G. D. 
Birla had referred to the contradictory 
statements made by central ministers 
on matters of great importance to the 


nation. He ascribed the prevailing 
confusion in the country to the 
contradictory statements being made 
by ministers.He rightly stressed that all 
national policies, whether relating to 
licensing or any other field, should be 
production-oriented. 

It may be recalled that a special 
committee on automation under the 
chairmanship of Prof. V. M. Dandekar 
had examined this question in dep'in 
and had said that “our approach to the 
problem of the use of computers i‘ 
positive; we do recognise certain 
legitimate uses of computers in 
education, science, research, statistics, 
defence as also in commercial and 
industrial establishments." 

However, the Dandekar Committee 
had also stated that “In case, no 
agreement is reached between the 
management and the workers, the 
matter should be referred to a bipartite 
machinery at the national level, 
comprising representatives of the 
employers and trade unions. The 
recommendations, if unanimous, will 
be binding. In cases where there is no 
unanimity, the matter will return to the 
establishment level." 

While the Congress government had 
turned down this recommendation of 
the Dandekar committee in 1972. Mr 
Charan Singh is likely to hug it. And so 
long as he presides over the fate of the 
Ministry of Finance, the proposals for 
installing computers in the public 
sector arc likely to be turned down. The 
pace of installation of new computers is 
bound to be slowed down, resulting in 
retardation in the expansion of the 
economy. 

Once again, the Department of 
Electronics (DOE) and the Electronics 
Commission will have to face a 
stonewall in the Ministry of Finance. 
All the good projects approved by the 
DOE will get buried in the Ministry of 
Finance. 
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In India ... 


TV Arrives in Jullundur 

On April 13, this year, a TV centre 
began functioning at Jullundur. 

The centre, which is presently 
functioning with a lkW transmitter, 
has a range of 25 km. 

A lOkW transmitter is expected to 
be installed at the centre in another six 
months. With that its range will go up to 
80 km, covering an area of 14,000 sq. 
km. 

More to be Spent on Rural 
Communications 

The union communications minister, 
Mr Brijlal Verma, told newsmen 
recently that Rs 8280 million (40 per 
cent of the total communication plan) 
have been allocated under the sixth 
plan for the development of rural 
communications. 

The Indian Telephone Industries 
(ITI) will be expanded and assisted 
with foreign collaborations to fulfil this 
task. 

ITI’s expansion programme, 
involving an expenditure of Rs 840 
million, will include: (i) setting up of 
three new factories, one for 
manufacture of transmission 
equipment and two for manufacture of 
electromechanical switching 
equipment; (ii) expansion of the 
existing units at Naini, Rai Bareilly, 
Palghat, Srinagar and Bangalore; (iii) 
modernisation of manufacturing 


facilities at Bangalore and Naini; (iv) 
expenditure of over Rs 32(1 million on 
R&D; (v) provision of modern 
integrated computer facilities in all 
units of ITI; and (vi) preliminary 
investment in a new project for 
manufacture of electronic exchanges to 
commence production during the 
seventh plan. 

With all these activities coming into 
operation, telephone lines are expected 
to increase from 280,000 to 600.000 in 
number. 

First Indigenous Direct-Data 
Entry System Developed 

The first indigenous multi-terminal 
direct data entry system has been 
developed by Processor Systems 
(India) Pvt Ltd, Bangalore, a 
small-scale production unit. 

This system, which has been 
developed in collaboration with 
ETTDC, will prove a blessing to a wide 
range of users in technical, commercial, 
industrial and other establishments 
which have voluminous data for 
computer processing. It will help both 
to speed up data entry and to redude 
the cost of producing error-free 
computer data. 

This eight-bit processor has 11 
positions for data entry foi 
simultaneous operation by eleven 
operators. Moreover, it is capable of 
accepting data from as many as 16 
video terminal positions to perform a 
mixed task of data entry and file 
management. 

The ETTDC has already been able 
to secure export orders for about Rs 
400,000 for this systeth, according to its 


chairman and managing director, Mr 
R.M. Nayar. 

NRSA Develops Microfiche 
Camera 

The National Remote-Sensing Agency 
(NRSA), Secunderabad, has 
developed a microfiche camera which 
will assist it immensely in storing the 
enormous amount of aerial and 
satellite remote sensing data it obtains 
for its natural resources surveys. 

The entire photographic equipment 
comprises three sub-units—the camera 
unit, the lens unit and the light and 
exposure control unit. 

The camera unit has an arrangement 
to carry and slide film cassettes in two 
mutually perpendicular directions. The 
camera can be operated in daylight and 
has been designed to accommodate 
145mm x 105mm microfiche sheet film 
to store 20 formats of micro images on 
it. 





A 35mm wide angle lens is used. 
Fitted to this is an electromagnetic 
timer. 

The light and exposure control unit 
has lighting arrangement for both the 
transparency and reflection modes. For 
the former mode, the unit has a light 
intensity control to accommodate wide 
density variations in the originals. 

Besides being cheap and easy to 
operate, the equipment has such other 
advantages as; (i) the camera can be 
focussed on a ground glass cassette; (ii) 
number of formats can be changed by 
changing the slit and cams, and (iii) the 
material to be photographed can be 
handwritten, printed or typed. 
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TV Prices Raised 

Due to the increase in excise duties, the 
retail prices of TV sets have been raised 
so that each set will now cost Rs 200 to 
Rs 400 more. A ‘Janata - multichannel 
TV set priced at Rs 1750 will now he 
dearer by at least Rs 200 to Rs 400 if 
the increased excise duty on 
components is also taken into account. 

During 1978, the output of TV sets 
in the country was around 280,0(X) 
against the installed capacity of 
500,000. It is feared that the 
production and sale of TV sets in 1979 
might stagnate at a level below 300,000 
sets. The demand for TV sets had 
increased with the introduction of 
cheaper‘Janata’ sets in 1977 and 1978 

New Director-general of 

Doordarshan 

and AIR Appointed 

The secretary of the Information and 
Broadcasting ministry, Mr S. K. 
Sahgal, took over as director-general of 
All India Radio and director-general of 
Doordarshan on April 1. 1979. 

This is a temporary arrangement as 
the future set-up of the two 
organisations is likely to he decided 
upon at the end of the current year. 

It is reported that the 
recommendations of the Verghese 
committee are still being processed in 
the Ministry of Information and 
Broadcasting. 

R&D Funds Under-utilised 
During 1978-79 

The minister of state for electronics, Mr 
Sher Singh, admitted in Parliament 
recently that of a total of Rs 47.5 
million provided for R&D during 
1978-79, Rs 8 million could not be 
utilised. 

According to Mr Singh, the reasons 
for this were varied. First, certain 
projects for which R&D funds had 
been set aside were either rejected or 
deferred by the Technology 
Development Council (TDC) and the 
National Radar Council (NRC), the 
subsidiary bodies of the commission 
through which the Department of 


Electronics' R&D projects are 
undertaken. 

Second, some requests for releases 
received from project executing groups 
during February/March 1979 were 
held back for actual releases in 
April/May 1979, as it was certain that 
even if the money was released it could 
not he spent by March 31, 1979. 

Third, as the liberalised scheme 
under which R&D institutions can 
import directly on OGL has been 
approved tor only one year, project 
executives found it difficult to raise 
indents for the last three months of the 
financial year, as payments for these 
had to be made within that year. 

The minister, however, did not think 
that this under-utilisation of funds 
would affect technological 
development in electronics. This is 
necause many of the proposals rejected 
earlier on grounds of technical 
non-viability are expected to be 
considered favourably when they arc 
reformulated on the basis of the 
recommendations of the TDC or NRC. 

New Import.Policy 
Delayed 

The import policy lor 1979-80 has 
been delayed and will now be 
announced on 1st May, 1979. 

Accordingly, it has been decided 
that: 

(I) The provisions of the current 
policy lor import of items underOpon 
General Licence which expire on 31st 
March, 1979 will continue up to 30th 
April, 1979; 

(ii) All exports made up to 30th 
April, 1979 will qualify for import 
replenishment licences in terms of the 
current policy; 

(iii) Advance licences will continue 
to be granted up to 30th April, 1979, in 
accordance with the current policy; 

(iv) The existing provisions for the 
import of emergency spares will 
continue, 

(v) Canalising agencies will 
continue to supply the respective items 
in accordance with the earlier 
registrations; and 

(vi) Persons who need to import any 


requirements under extraordinary 
circumstances during this period, may 
apply to the Chief Controller of 
Imports & Exports, New Delhi. 

The provisions of the current policy 
relating to registration of contracts will 
continue to be available to registered 
exporters up to 30th April, 1979. 

Collaboration with EEC 
for Software Export 
to Third Countries 

The 31-member delegation of 
computermen from the Common 
Market countries visited India last 
month to explore possibilities of 
collaboration. 

Discussions with Indian computer 
companies led to the scheme of joint 
ventures in third countries in West 
Asia, Africa and Europe. The 
European companies were willing to 
supply hardware. With software from 
India, the joint venture could operate 
profitably in third countries. 

Since microcomputers are the latest 
craze in the EEC region, programmes 
for these computers can be developed 
in India. EEC countries have an annual 
business of the value of $4200 million 
in software. Our country can certainly 
take a share in this business if the 
government allows the import of 
minicomputers of the latest type for 
working out software programmes. 

The delegation from EEC was 
headed by Mr Suresh Bir, chief 
administrator in the office of the 
Directorate General of Industries'in 
the Common Market. 

New Export’Policy 

The export policy for 1979-80 has 
stipulated the canalisation of the export 
of video tape cinema films, including 
cassettes, through Indian Motion 
Picture Export Corporation. 

New cash aid rates applicable to 
exports of electronic items from April 
1,1979 have also been announced fora ' 
period of three years. For exports by 
sea, the rate has been lowered from 
17.5 per cent to 15 per cent. It 
continues to be 17.5 per cent for 
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exports by air. Both these rates apply to 
electronic instruments and appliances. 

The rates are however different for 
transformers (15 per cent); permanent 
magnets (7.S per cent); computer 
services and software (12.5 per cent of 
net foreign exchange earnings); and 
gramophone records (5 per cent). 

Spain Beckons Component 
Manufacturers 

In a recent survey undertaken by the 
Trade Development Authority (TDA), 
it was found that Spain could prove to 
be a virtual gold mine for Indian 
electronic components manufacturers. 

The electronics industry in Spain has 
been developing very- fast. As a result, 
local production has been unable to 
satiate the home demand, leaving a 
large scope fof imports of electronic 
components and finished products. 

Export possibilities for electronic 
component manufacturers are further 
enhanced because there are no 
quantitative import restrictions in 
Spain,ir. the case of components Such 
restrictions are imposed on import of 
consumer electronic products 
Manufacturers of consumer products 
can however export their products to 
the Canary Islands nearby, which is a 
free port. 

Among the various electronic items 
which are in great demand in Spain are, 
according to TDA, consumer 
electronics products such as 
radio-cassettes, amplifiers, speakers, 
calculators, electronic watches, TV sets 
and TV games; ana components such 
as valves, semiconductor devices, ICs, 
capacitors, resistors, transistors, 
diodes, ferrites and switches. Import 
duty for these varies from 20 per cent to 
30 per cent. 

According to the TDA survey, 
efforts should be made to exploit the 
Spanish market by sending offers 
giving specifications, prices and 
illustrative catalogues. Here, it should 
be kept in mind that Spanish electronic 
products are of a superior quality as a 
number of multinationals such as 
Grondig, Philips, Sony and Telefunken 
have collaboration ventures in Spain. 


To be considered for import, Indian 
products must be at least as good as, if 
not better than, these products. 


CEERI Workshop on 
Electronic Instruments for 
Sugar Industry 
The Central Electronics Engineering 
Research Institute (CEERI), Pilani is 
organising a workshop on electronic 
process control instrumentation for the 
sugar industry ftom the 21st to the 25th 
September, this year. 

The main objective of the workshop 
is to bring together sugar technologists 
and 1 instrumentation engineers, and to 
exchange viewpoints and ideas in the 
field of electronic process control 
instrumentation for the sugar industry, 
with special reference to their 
application. 

Chief among the topics which are 
proposed to be discussed in the 5-day 
workshop are (i) instruments for 
measurement of basic variables 
encountered in the sugar industry; and 
(ii) calibration and maintenance of 
electronic instruments in this industry. 

For further information, please 
contact: Mr G. N. Acharya, Chief 
Coordinator, CEERJ, Pilani. 


And Abroad ... 


Britain to Hold an 
Electronic Fair 
Sponsored by the Electronic 
Components Industry Federation in 
Britain, ‘Electronics 79' is a widely 
publicised electronics components 
industry fair to be held at Olympia, 
London from 20th to 23rd November, 
1979. 

The organisers of the fair nave 
already claimed it a big success with 
about 82 per cent of the exhibition 
space having been booked. The 200 
companies and. organisations who have 
booked space till now include such 
electronic giants as Thompson-CSF, 


Gould Advance and 
AEG-Telefunken. 

‘Electronics 79’ is the new name 
given to the ‘London Electronic 
Component Show' held 28 times in the 
past. The change in name reflects 
changing times in which yesterday's 
systems have become today’s 
components, so that companies that 
were previously ineligible are today 
eligible for participation in the show. 

For further information, please 
contact: Mr Terry Hill, Sales Manager, 
Industrial and Trade Fairs Limited, 
Radcliffc House, Blenheim Court, 
Solihull, West Midlands B91 2BG. 

Word Processing Exhibition 
to be Held in Britain 

The International Word Processing 
Exhibition will be held at London's 
Wembley Conference Centre from 
l()th to 13th July, this year. Organised 
by the national body of Britain's office 
equipment industry, the exhibition is 
claimed to be the largest of its kind in 
Europe. 

Expected to make an impact at the 
exhibition is what is currently known as 
a WP systems co-ordinator. This can be 
used to form the nucleus of a 
centralised print unit using daisy wheel, 
dot matrix, ink jet or line printer, and 
has been given British Post Office 
approval for connecting to the 
telephone for transmitting data at 
hundreds of words a minute. 
Moreover, it can be operated four or 
five times faster over tied lines. 

Also displayed at the exhibition will 
be London-based Dataword 
Equipments' 500-word-a-minute 
printer linked to two floppy discs, each 
able to store up to 40 pages of A4 
(sheet size)typing. Any piece of text 
can be located in half a second, and a 
large memory allows unattended 
playout. 

EFY Misses Nothing, 
Don’t Miss it. 

Subscribe to it now! 
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TEMPERATURE 

SCANNER 

For utmost 
reliability and 
accuracy in 
measurement 
and control of 
temperature 
upto 

100 points 


APPLICATIONS 

For monitoring and controlling 

temperatures: 

■ In water/steam pipas inside and 
outside boilers 

■ At different points of High HP motors 
snd HV transformers 

■ At various points on engine beds 

■ Of different reaction vessels in chemical 
snd process industries 

SALIENT FEATURES 

■ Different set points can be adjusted 
for individual channels 

■ Indication and control accuracy +1 % F.S.D. 

■ Can be supplied for sny temperature range 
from 0-1600*C with suitable sensors 

■ Cold junction compensation for 
thermocouple unit 

■ Provision of audio-visual alarm indication 



ALSO AVAILABLE STANDARD RANGE 
OF TEMPERATURE INDICATING 
CONTROLLERS AND BLIND 
TEMPERATURE CONTROLLERS. 
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BUCK-UP EFY! 

Electronic hobbyists are indeed 
grateful to EFY for its efforts to publish 
circuits of practical interest to many 
and maintaining a good standard all the 
time. But EFY will do better if the 
following aspects are kept in view: 

1. Many circuits published in EFY 
have some alteration or modification 
which, however, is published after a 
few months. An enthusiast cannot wait 
for such a long time and his initial 
enthusiasm in trying out the circuit at 
the earliest will come down with the 
disappointing results due to a faulty 
circuit. Hence only thoroughly 

tried-out and flawless circuits should be 
published. 

2. Integrated circuits are becoming 
increasingly popular with the 
indigenous development and 
manufacture of different types of ICs 
growing rapidly. I feel EFY must 
dedicate a regular construction feature 
to ICs every month. For example, a 
good quality FM/AM tuner using BEL 
700IC will be welcome by stereo fads. 
Or a construction project of a good 
quality stereo cassette deck based on 
ICs and components available in our- 
country will greatly help those 
enthusiasts who cannot afford to buy 
the prohibitively costly decks in the 
market. 

I am sure EFY would enhance its 
value and usefulness with such 
additions. 

J. B. PRASAD 
Hyderabad 


Ql thank you very much for your most 
sincere efforts in'the promotion of 
electronics industry in India Your 
magazine no doubt is the only one of its 
kind in furnishing details of all kinds 
related to the field of electronics. 1 am 
subscribing your magazine since I was a 
student of electronics engineering at 
BITS. Pilani (Rajasthan). I have great 
pleasure in expressing that your 
magazine not only compares with any 
foreign magazine but is the best for our 
environment. 

A. K. NOPANY 
Akay Electronics, Calcutta 

SCREEN PRINTING TECI NIQUES 

I was glad to see the Jan. ’7 l ) issue. 

Circuit Ideas, Construction article. 
Letters and the article on'Screen 
Printing Techniques for the Electronics 
Industry' were very much interesting, 
informative and easy to understand. 

1 would, however, like to request you 
to refer to page no. 27 where the 
sensitisers normally used for the 
purpose are given as potassium 
dichromate, ammonium dichromate or 
sodium dichromate. As far as I know, 
‘bichromates' are used for the purpose. 

V. S. PADALE 
Bombay 

Mr V. K. Haridas, author of the article 
clarifies: 

The correct names of these chemicals 
are: potassium dichromate, ammonium 
bichromate, and sodium bichromate. I 
am sorry for the error. 

‘WAIT PLEASE' INDICATOR 

Please refer to the ‘Wait Please Indi 
cator’ circuit idea by P. K. 

(ojl BELL 


LI 

AS INDICATOR 


INDICATOR | 
TO HOST 
L2 


Maheshwari and B. K. Kakkad in the 
Jan, '79 issue. 


In Fig. 2 the switch is provided in the 
' N’ line, but as far as safety and general 
practice is concerned it should be in P 
line. 

Also, with a little modification (as 
shown) in the circuit the relav used for 
holding visual indication 'on' can be 
omitted. 

V. S. PADALE 
Bombay 

Mr Maheshwari, a co-author of the 
circuit idea replies: 

In the figure, ‘P stands for phase and 
‘N‘ stands for neutral. Its correct that 
for human safety the switch should be 
in phase line. But in Fig. 2 the switch SI 
was shown in neutral line to minimise 
wiring. Besides. SI is only a changeover 
switch. The nhain switch (the 
push-button type, which is normally 
open) is already in phase line. 

The modification suggested may not 
be useful as it will not give the 
indication whether somebody is 
waiting outside or not. Whereas in my 
circuit as soon as the push-button is 
pressed, it gives an indication to the 
host as well as to the visitor, and the 
indication is ‘held’ by 230V relay. So 
the relay is essential. 

MINI COMPUTER' IDEA 

There appear to be some mistakes in 
the circuit idea for ‘ Mini Computer' 
published in Sep. '78 issue: 

1. If the given procedure is adopted, 
the deflection in the meter cannot be 
obtained, because when R1 is at ‘C, 
the Dotential available for R2 will be 
zero. 

2. In para 5, line 5, for max. 
deflection adjustment R3 should be 
used and not Rl, as printed. 

3. As such there is no protection for 
the meter when Rl, R2 and R3 
variable points are at the max. 
potential, i.e., points ‘A’. 

The modified diagram given below 
will, however, satisfy the requirement. 

For operation, set Rl, R2 and R3 at 
points marked ‘A’. For full-scale 
deflection, adjust preset R4. For fine 
variation R3 can be used. 

After adjusting for full-scale 
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deflection, set Rl’s variable contact at 
‘ A’ and slowly include resistance in R2. 
According to meter reading, markings 
can be embossed. 

Similarly, keeping R2’s variable 
point at‘A, adjust R1 to get markings. 

The remaining procedure will 
remain the same. 

M. R. S. N. ATHREYAN 
Tiruchy 

Mr Kashi Nath dash, the author of the 
circuit idea replies: 

l am thankful to Mr Athreyan for his 
comments on my design. The points 1 
and 3 have arisen due to ('mission of a 
paragraph during tlip typing of the 
manuscript. 1 am spgry for this. 

1 request Mr Athreyan and other 
readers to read the following as 
paragraph 2: 


“For calibration, keep R3 at its off 
position, and turn the knobs of R1 and 
R2 to their fully on position. It is now 
safe to apply power. Flip on the input 
supply switch and slowly turn R3 knob 
till the meter reads I', the highest 
number on the scale." 

Besides the above omission, a 
mistake hasalsocrept in. ‘R1‘ in para 5 
(now para ft), line 5, should read as 
R3\ 

PLEASE CORRECT 

1. In the Binary State Indicator' 
circuit idea published in the March '79 
issue, please read IC No. 7432 as 7430. 
Also the symbol of the inverter has 
been wrongly drawn in the circuit. 



2. In the ’Split Phase Power Supply' 
circuit idea published in the Feb. '79 
issue, the working voltages of 
capacitors OI and C2 should be read as 
16V/25V. 

—Managing Editor 



Connector, Counter, Sockets/Plugs 
Quality & Reliable Products Mfrs: 

PLASTIC-O-METAL ENTERPRISE 

2/32 Vivek Nagar, Calcutta 700075 
Tele. 722429 Gram: PLASTRONIC CAL-32 




offers to Transformer, 
Switchgear, Electronics 
and Instrumentation 
Industry. 

• Strip Wound Cores: All types of Strip 
Wound Cores vis. Toroidal or Ring Cores, 

and Rectangular Cores as well as ~C' & '£’ Cores 
in matched pain are available for applications 
in instrument transformers, variacs or auto 
transformers, magnetic amplifiers, saturable 
and low loss reacton, potential & current 
transformers, and in control circuits of switch 
gear and the electronic industry. 

• Transformer Laminations: For the smallest 
of transformer core to the very large ones 
upto BO MVA ratings. They can be mitred, 
holed, V-notched and tip cut as per the 
customer's requirements. 



Manufactured by: 

TUMUS ELECTRIC CORPN. LTD., 

P. B. 42, Rani Baug, Rewa-486 001 (M.P.) 


20 


ELECTRONICS FOR YOU 




DIGITAL DISPLAYS—FUTURE TRENDS 

A. A.AIvares 


Since digital display systems are free from reading errors, 
unlike analogue systems they are widely being used not 
only in military equipment but also for industrial and con¬ 
sumer applications. 

The predictions for the optical display industry released 
by the Creative Strategics International (CSI), a Califor¬ 
nia-based research and consulting firm, is that liquid crystal 
displays (LCDs) will experience dramatic growth,showing 
a 25 per cent compound annual growth rate through 1982. 
Technological advances will, of course, continue beyond 
the five-year forecast period, ultimately leading LCDs to 
the top position in the display industry by mid-1980s. 

LEDs will, however, remain the leading industry seg¬ 
ment in terms of sales in the early 1980s, primarily due to 
low prices and extensive use in consumer goods. It is also 
anticipated that LED displays will move away from the 
single-digit display to multiple-digit LED sticks and dot¬ 
matrix displays during the next five years. 

Liquid crystal displays are increasingly in demand these 
days, because they are so frugal in their use of power that 
flexible electronic firms are jumping on the bandwagon and 
turning out every conceivable product that can utilise 
LCDs. 

Currently, LCDs for calculators are the best sellers but 
electronic watches and clocks are not far behind. LCDs are 
now expected to move beyond the watch market and ex¬ 
pand into many new applications such as measuring in¬ 
struments, wall displays and controls. Major improvements 
will be in the areas of multiplexing LCD digits and in 
improved colour capabilities. The demise of LED watches 
was due to the inability of makers to make them thin 
enough for usage, besides the current drain being more 
than in LCDs which are superseding them. 

While the manufacturers will be happy to trade up to 
LCD products as they foresee more profits to be had, the 
suppliers are a little perturbed that “jumping on the band¬ 
wagon” may cause severe disruption in the market, result¬ 
ing in prices crashing down to unacceptable levels. How¬ 
ever, prices are expected to stabilise some time this year. 

Electro chromic display 

While the battle for supremacy between LED and LCD 
is on, researchers have unveiled yet another 
display—namely, electro chromic display (ECD). 

The ECD,though a successor to the liquid-crystal display 
(LCD) in terms of technology, has a bright future. The 
display, whether numbers or letters, is indicated in blue 
against a white background. Unlike LCD, the ECD can be 
easily read from any angle. It also has a high contrast, and 
the colour remains even after the voltage is cut off. 


The intensity of the colours can be controlled by varying 
the potential during colouration process, and this allows 
gradation di. plays. The display can be driven by a single 
battery and its power consumption is slightly more than 
that of an LCD but less than that of an LED. 

It is generally believed that this new display will be 
suitable for docks and watches and also for large-scale 
public displays used at stations and airports. 

Gas discharge displays 

Another generation of displays—namely gas discharge 
displays—have been in existence for some time now and 
are finding new applications. These provide some of the 
most readable displays available today and can be used in 
virtually unlimited applications. They can be used in either 
DC or multiplex mode, thereby expanding the variety of 
application possibilities. Zero suppression, dark operation 
and multiplexed performance are enhanced through the 
use of one or more ‘keep-alive’ cathodes. 

Manufacturers are finding a cost-effective means by 
which to improve sales, as these displays provide the end 
product with improved readability, a wide 130° viewing 
angle, reliability, low power consumption, and smaller, less 
expensive power supplies. They also interface directly with 
TTL,CMOS and MOS/LSI. 

Gas discharge displays will continue to be somewhat 
competitive in certain applications in single-digit areas. 
However, the key growth area will be panel displays. Many 
new microprocessor-based systems are expected to provide 
the stimulus to open the dot-matrix panel display market 
place. 

Fluorescent display tube 

Yet another class that has found wide acceptance is the 
fluorescent display tube (FDT). The development of 
fluorescent display panels (FDPs) has greatly expanded ap¬ 
plications for fluorescent display tubes. Therefore, fluores¬ 
cent display tubes, whose applications were mostly con¬ 
fined to calculators, have come to be utilised in almost all 
areas where small-size displays are required. Also, new 
applications are being developed for utilising fluorescent 
display tubes. 

Unlike many other display devices, fluorescent display 
tubes underwent three major innovations. The first 
fluorescent display tubes were single glass tubes with 
ceramic substrates and anodes arranged and sealed in the 
tubes, which also found extensive applications in cal¬ 
culators. 

The second innovation was multi-digit cylindrical tubes 
or long glass tubes with ceramic substrates and anodes 
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arranged and sealed in the tubes, which also found exten¬ 
sive applications in calculators. 

The third innovation was flat fluorescent display panels, 
which consist of substrates with anodes formed on a glass 
sheet, for which a glass front is utilised to seal the substrate. 
This was realised through the utilisation of thick-film tech¬ 
nology which was widely employed for hybrid IC manufac¬ 
ture. 

These fluorescent displays are expected to find extensive 
applications in the future, as instruments and equipment 
become increasingly electronic and automated through the 
utilisation of LSIs and microcomputers. 

Alphanumeric displays are today dominated by four 
technologies—planar gas discharge (PGD), light emitting 
diode (LED), liquid crystal display (LCD) and fluorescent 
display tubes (FDT) 

Competition between these four is not always direct. In 
different market segments, each type of display can be 
compatible with certain end products. However, occasion¬ 
ally one technology will confront another. □ 
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in Electronics 
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INDUSTRIAL AND TECHNOLOGY 

POLICY FOR 

MINICOMPUTER/ MICROPROCESSOR 

BASED SYSTEMS 


The Department of Electronics has recognised that 
minicomputer/microprocessor based systems can bring 
significant cost reductions, design simplifications and bet¬ 
ter flexibility in industry apart from finding a wide range of 
applications in a number of other areas of the economy. 
The minicomputer/ microprocessor industry would, there¬ 
fore, be one of the major thrust areas to be grown in the 
field of computers. 

Based on capability, size and structure of the system as 
‘well as type of application, minicomputer/microprocessor 
based systems can be classified into the following usage 
categories: 

(i) Dedicated applications (OEM* options for specific 
functions on a real time basis with nominal peripherals). 

(ii) Standard on-line applications (OEM* option with 
peripherals and software). 

(iii) Major on-line applications; and 

(iv) Stand-alone systems. 

The following guidelines would be applicable for ap¬ 
proval of proposals for the manufacture of these systems: 

The major objectives in the development of the 
minicomputer/microprocessor industry would be setting 
up of systems engineering companies which are not neces¬ 
sarily engaged in the manufacture of central processing 
units (CPUs) or peripherals. Manufacture of processors of 
peripherals will, however, also be permitted to produce 
minicomputer systems. For dedicated applications, e. g. 
direct data entry, accounting/invoicing machines, data ac¬ 
quisition systems, type setting applications, and dedicated 
controllers, medium and small-scale entrepreneurs with a 
technical background would be preferred. For require¬ 
ments of on-line and stand-alone applications, units from 
the organised sector would be considered. Qualified 
individuals/groups abroad wishing to return and invest in 
minicomputer related industrial programmes, would be 
actively promoted. 

While examining applications for industrial 
licences/small-scale approvals, a detailed scrutiny will be 
undertaken to ensure that the application areas in which 
the minicomputer/microprocessor system is to be used, are 

*OEM—Original equipment manufacture. 

A copy of this government policy foi minicomputer/microproceuor 
bawd tycteras was provided by ,Priine Minuter Morarji Desai in Lok 
Sabha, on March 28, a* an annexure to a reply to a written question by two 
members of Parliament. 


in tune with national priorities. The industrial licensing 
policy will also continue to be restrictive in areas where 
labour displacement is likely to be involved. 

Foreign technical'collaboration for high performance 
peripheral units would be permitted on a selective basis. 
Electronics being an industry which thrives on sophistica¬ 
tion, in exceptional cases where it is demonstrably in the 
interests of quality and sophisticated electronics develop¬ 
ment in the country, foreign technical collaboration may he 
permitted; otherwise no foreign financial or technical col¬ 
laboration would be permitted for companies wishing to 
make minicomputer systems. Foreign brand names may be 
permitted to be used for the explicit purpose of promotion 
of export sales. Indigenous brand names should be evolved 
for the domestic market. 

To facilitate programmes for the systems engineering of 
minicomputers, industrial capacity for the production of a 
standardised range of peripherals and CPUs would be built 
up on an OEM basis, so that there is free indigenous 
availability at reasonable prices of the basic building blocks 
for minicomputer/microprocessor based systems. In this 
regard, peripheral units, semiconductor elements involved 
in CPUs, and consumables, would be standardised to the 
maximum possible extent and licensed/approved com¬ 
panies would need to configure their systems around these 
standard building blocks. 

Until indigenously produced peripherals and CPUs are 
available, efforts will be made to import certain preferred 
components, CPUs and peripherals on a stock-and-sale 
basis to obtain price advantages. However, wherever 
system/companies/users are in defirfite need of acquiring 
peripherals/processors outside this range, the Department 
of Electronics will recommend ad hoc import clearance 
after due review. 

The performance of the units licensed/approved to make 
minicomputer/tflPreprocessor based systems would be re¬ 
viewed periodically (annually to begin with) and expansion 
of capacity approved on the basis of these reviews. 

All {tending applications will be scrutinised by the gov¬ 
ernment and duly disposed of. The viability of the applic¬ 
ants in terms of their R&D facilities, capability to maintain 
standards and quality, current infrastructure and future 
potential would form the basis for such scrutiny. Fresh 
applications will be called through a press note only after 
the pending applications are decided. □ 
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MEASUREMENT OF INDUCTANCE 
Some Problems and their Solutions 

L. Devamonl 


The measurement of inductance can still pose a problem in 
this age of digital instrumentation and automation. Most 
people who are concerned with component testing have 
very little trouble with resistance or capacitance measure¬ 
ment. But quite often the measurement of inductance pres¬ 
ents problems which cannot be overcome with the usual 
type of universal bridge. Numerous observations made in 
laboratories and test departments are furnishing ample 
proof that important fundamentals of science of electronic 
measurements are apt to slip our minds in spite of, or 
perhaps because of, technical progress. This article exp¬ 
lains the reason for the difficulties and provides some 
guidelines for their removal. 

Inductors are impure elements and have significant resis¬ 
tance at measurement frequencies and also core loss, which 
absorbs energy from the source. Due to these unavoidable 
losses, an inductor can be thought of as a pure resistance in 

Rp 

onrr 


Rs 


Rs 


F ‘ Q - 

series or shunt with a lossless inductance (Fig. 1). The series 
circuit meets our expectations best, especially if the losses 
are mainly caused by resistance of the winding. This is the 
case particularly with air-core coils. If there is a solid core, 
the losses with increasing frequency no longer result from 
the copper resistance but due to losses in the core. It is a 
good practice to consider them shunted across inductance. 

The inductance values of the equivalent series circuit are 
not the same as in the equivalent shunt circuit. The conver¬ 
sion of the values in the one circuit into those valid in the 
other can be made using familiar equations, provided the 
equivalent loss resistances‘Rp* and ‘ Rs’ are known. How¬ 
ever, it is much simpler to calculate with the value of the 
coil Q: 


^ wLS Rj> 

Q * TTs = wL 

The parallel inductance then 


and the series inductance is 


is 


Ls 



As can be seen, the difference between the two inductances 
decreases as the ‘O’ increases. Of course, if Q of the induc¬ 
tor at the test frequency is sufficiently high it matters little 


how the inductor is measured as the relationship between 
the series and parallel values is given by: 


Parallel value of Inductance I + Q J 

i. ■ ■■■■... i i .i ■ i —■ ' ■ ■ - . . s — 

Series value of Inductance Q 2 




Fig. 2 


The difference in value is only one percent if Q equals 10 
and about four per cent if Q equals S. It is when Q is low 
that the difference is large; when Q equals one the ratio is 2 
tol. For this reason, a distinction between the parallel and 
series inductances need be made only if the inductor has a 
low Q value at the measurement frequency. 

Further, it happens in practice that most inductance 
bridges enable inductance measurements to be made only 
in the audio range where the Q of inductor is mainly gov¬ 
erned by the winding resistance and may be very low. The 
results must be reckoned with in the overlapping region of 
the series and shunt arrangement of measurement facility 
in the bridges. The popular Hay bridge arrangement, nor¬ 
mally used by manufacturers of power chokes and trans¬ 
formers, measures inductors under shunt conditions. The 
Maxwell bridge measures the inductor as a series arrange¬ 
ment (Fig. 2). 

Inductors are also non-linear, and a plot of current 



against voltage at a constant frequency would not be a 
straight line. In a typical inductor the line would also be 
bent if the frequency was varied while the voltage remained 
constant, or if a direct current component was varied wllile 
all other conditions remained the same. These variations 
are illustrated in Fig. 3. 
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Non-linearity is mainly due to the magnetic core of the 
inductor. Air-cored inductors arc usually very linear up to 
the frequency at which the effects of distributed capaci¬ 
tance become significant. The changes can then be rela¬ 
tively rapid as the capacitance effect is predominant. 

Non-linearity of magnetic core permeability is due to the 
complex way in which the magnetism of the crystal struc¬ 
ture of basic material varies as the magnetising field is 
changed. In general, if the magnetic circuit is diluted with 
non-magnetic material, such as air or neutral material in the 
magnetic circuit, then the non-linearity is reduced. 

Non-linearity of permeability is the principle factor 
which makes it imperative for an inductor to be measured 
under specified conditions. It is the failure of operators to 
realise this point, or perhaps the failure of someone to 
adequately specify the conditions, that mostly causes disag¬ 
reement between two inductance values in a batch of simi¬ 
lar inductors. 

Non-linearity has other effects when the inductor is used 
in an actual circuit. Suppose, for example, the inductor is to 
be used in a tiller. It can happen that the inductance may be 
different in the circuit from the test conditions, owing to 
different operating currents. This may affect the filter per¬ 
formance. Again, a filter intended to reduce harmonic 


distortion may actually increase the distortion owing to 
the non-linearity of the core. Cross talk or inter¬ 
modulation is another possible result of non-linearity. All 
this stresses the need to control the measuring conditions of 
inductors with magnetic cores. 

Inductance values usually vary with the following 
parameters: 

1. Alternating voltage level. 

2. Direct current component through inductor. 

3. Frequency of measurements. 

4. Capacitance and inductance of connecting leads. 

5. Mode of measurement. 

6. Previous magnetic and mechanical conditions of the 
inductor. 

Many inductor specifications are vague so that, in the . 
absence of instructions to the contrary, any bridge is used 
for the measurement and the result assumed to be a true 
value even under operating conditions. If the inductor 
manufacturer and user happen to adopt approximately the 
same measurement technique then they will be fortunate 
enough to be in agreement. But the user may be disap¬ 
pointed if the inductor does not fit his circuit application :,i 
practice though it apparently should in theory. A proper 
specification would overcome the discrepancies. □ 
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Interview: Om Wadhwa 


“The Whole World is 
Open to India” 


It is generally agreed that there is a great potential for export 
of electronics goods and components from India. Yet the 
total exports of the Indian electronics industry have been far 
from spectacular. 

To find out the reasons and their remedies, EFY's manag¬ 
ing editor met Mr Om Wadhwa, chairman and managing 
director of J. V. Electronics Ltd, in his office. 

Mr Wadhwa's company has been very success fid in ex¬ 
ports. It is exporting its entire production in the form of 
silvered mica plates and sections, and mica capacitors. Start¬ 
ing with Rs I million worth of exports five years ago, its 
turnover is expected to exceed Rs 20 million this year. Its l st 
year's exports were worth more than Rs 12 million. 

(J: What is the potential for export of electronic components 
from India, in your view? 

A: There is a great potential for export of electronic com¬ 
ponents from this country. I say this for two reasons. First, 
as you know, electronics industry is labour-intensive. And 
there is an acute shortage of labour in the 'electronically' 
advanced countries. Let us take Taiwan. There is very little 
labour available(therc) today Their total population is just 
It) million, and out of that the working population is not 
more than half. So, there is no labour available there. South 
Korea is expanding very fast. There is no labour available 
in Hong Kong and Singapore.either. But. labour is one 
thing which Imiia has in abundance. 



Second, we have a wonderful technical base. As you 
know, India is the tenth largest industrial country in the 
world. Suppose, tomorrow you want to start an industry in 
Malaysia or in Thailand, then you have to have the basic 
technical background which they don't have, whereas we 
have such excellent engineers In this country who have not 
only helped in setting up units in India but have done the 
same in countries like America and England, 


So, both these things, which make a good electronics 
industry, are available in India. 

Q: So, as you say, the potential is there. Then, where do we 
run into difficulty? 

A: The difficulties are two First is the government for- , 
malities. It takes so much time herein getting anything, 
going. In Singapore, on the contrary, they welcome people 
wishing to set up units with a band. Tha, may be an extreme 
case, but what I want to say is: Supposing you want to start a 
project in Hong Kong, South Korea, Singapore etc., 1 feel 
you can get going in about 90 days. Here (in India), if you 
are lucky, you can start a project in two to three years! 

1 give you an example. I have a project now, in hand, with 
an English company. It has already taken me more than six 
months, and 1 don’t even know where we are going! You 
have to have a customs bond for export, then you have to 
get a licence—there are so many delays at every stage. That 
is why people (abroad) are so scared and indifferent. 

We have therefore suggested to the government, 
through ELC1NA, that there should be no licensing in the 
case of electronics industry. But if that is not possible, let us 
reduce the formalities so that one may get going within 90 
days. 

Second, it is not easy to get a good partner. When you 
want to have a collaboration, two things are 
required—technical knowhow and the personnel. When 
you go to Japan, you come across so many business-minded 
people. In India, people are just coming up in the elec¬ 
tronics business field, As you know very well, a few years 
ago we didn’t have any electronics industry. 

So, if these things can be made available—the person 
who is wishing to give the technical knowhow, and the 
person who can put that knowledge to use in India, plus 
reduction in the government formalities to the absolute 
minimum—we can have a very good electronics industry in 
India. It has happened in Taiwan, it h is happened in South 
Korea, it has happened in Hong Kong, it has happened in 
Singapore. This would mean millions of jobs for India and 
large foreign exchange earning'.. 

Q: What are your views on the import of technology in the 
field of electronics? 

A: I feel you have to have a free import of technology 
when it comes to an export-oriented industry, or even for 
the entire electronics industry. There are a lot of people 
who are doing it in a difficult way. 

The first time I went to Taiwan 10 years r,r ' . there was no 
electronics industry there. Today, if yta go to Taiwan,you 


MAY 1079 


27 



will find it is full of electronics units. Same is the case with 
Singapore etc, and most of the units are export-oriented. 

So, either we should he allowed to buy technology, or 
allowed collaboration, or at least allowed free import of 
technology either on the basis of royalty or through 
collaboration—preferably through the latter because then 
the foreign collaborator can be made to buy back most of 
the production. 

The whole world is open to India, it we can meet these 
three requirements. After all, where are they going to go 
now? There is no other country 1 can think of where labour 
is available in plenty right now, except for Thailand. But 
that is not very stable, politically,and has very small techni¬ 
cal base as you know. Then there is Egypt, and now China 
is opening up. God knows what will happen, whether 
Americans will go there or not. 

Q: Whai are your views on foreign collaboration? 

A: I tljiuk any company that allows a minimum of sixty per 
cent buy-back is safe. Because this means you are going to 
get vour money back, plus it will offer employment to 
workers and engineers. 

You know, there is an acute shortage of components in 
our country. We are unable to produce on our own—we are 
doing it the difficult way. By the time we start producing, 
the components will become obsolete. So, we will always 
lag behind. 

CB radio was a big craze some time ago, though now 
there <s very little demand. Japan made a big profit in that. 
In three years they shipped millions and millions dollars 
worth of CB sets. India doesn’t even know CB radio. 

Q: How is the image of Indian electronic products abroad? 
A: Let us be honest about it. The whole image of India as 
an exporting country is zero. Look at what has happened 
to the garments industry. Three years ago everybody was 
thinking that the garments industry is going to be a tre¬ 
mendous industry, but now we are in trouble. 

The image is very bad, there is no doubt about it But one 
thing is there, once you have established a good image (as a 
company) by giving good product and service, then you do 
not have that problem. 

Q:‘ Are we competitive, price-wise? 

A: I don’t think there is any problem in competing price- 
wise, provided we have a well-organised business. It how¬ 
ever depends on your volume of production. 

Q: How is the labour situation in India? 

A: Ouf labour is very good and efficient. We had worked 
out our costing on the basis of 80 per cent of American 
efficiency, but today we have reached 120 per cent of 
American efficiency. Besides, normally American workers 
do not work after 4.30 p.m. as they have one-shift system, 
whereas we can work 24 hours. In fact we have more 
people asking for the night shifts because they get more 
money, plus 'hey can study or do something else during 
the day. And labour is available here for eight to ten rupee 
a day as against three to four dollars per hour tn USA.O 


w SSfiRjiTs 

ON COPPER CLAD 
LAMINATES AND 


GLASS EPOXY 



A. K. D. INDUSTRIES 


169, Acharya Prafulla Ch. Road 
Calcutta-700 004 

IPH0NE:56-8125 *54-35601 



Juii Kmc of the tempi made m an unusually large number of lypei 
ratings and sties come either wire ended or based 10 fit in any available 
holtfcrs in (he market. Ii may be just whai you need lor an existing 
or a New Project. A few minutes wi'h our catalogue lor what you are 
seeking, will certainly convince you. So, why not get our catalogue. 



I 


todOOIkf BULBS 

Miniature lr Sub Miniature Lamp Spaeletieta 
feWflflhf BJCTWCALS Hinwwiw«aw.HrswKwt M Ww.;: 

trench 90, Ur Say«d Smt. Bombey-400 003. PtioM. 329192 


•. 37940 


28 


ELECTRONICS FOR YOU 









SPECIAL SUPPLEMENT 



TELECOMMUNICATIONS 


IN INDIA 


S. P. Chopra 


The area covered by telecommunications today is exten¬ 
sive. It includes telephones, video telephones, mic¬ 
rowaves, computers and satellites. Our country has 
taken rapid strides in this field, though the demand for 
telecommunication facilities exceeds supply by a wide 
margin. 

ELECTRONICS FOR YOU has chosen to write this special 
supplement in this month because May 17,1979, will be 
observed as TELECOMMUNICATION DAY all over the 
world. Our country’s contribution to the spread of tele¬ 
communication in the world is of no mean order. At the 
end of last year, 38 out of 262 experts working under the 
auspices of the International Telecommunication 
Union were of Indian nationality. They represented 
more than 14 per cent of the total number of experts 
working for the benefit of the developing countries. 

At Ahmedabad has been set up the first international 
training centre for the personnel of satellite telecom- 
municatibn stations. Through the Satellite Instructional 
Television Experiment (SITE) our country has estab¬ 
lished the necessary infrastructure for the execution of 
the satellite project. The launching of an Indian National 
Satellite (INSAT) in 1981 will bring into service a na¬ 
tional space telecommunication network which will 
cover 35 earth stations. 

In the case of telephones, the demand in metropolitan 
cities exceeds supply but steps are being taken to cover 
up the gap during the next few years. Video telephone 
will take more than a decade to make its appearance in 
our country. Computers however are being employed to 
speed up communications by big enterprises such as 
Indian Airlines and Air India. 

And all this is being made possible by a revolution in 
electronic communications. It is microelectronics in the 
form of integrated circuits which is bringing about far- 
reaching changes in telecommunications along with re¬ 
duction in cost. From vacuum tube to transistor to integ¬ 
rated circuit is a revolution which has taken less than two 
decades to accelerate the pace of telecommunications at 
a breathtaking rate. 

Our country has taken all the necessary decisions to 
establish self-reliance in technology and manufacture of 
systems and equipments, but it does noUmply that im¬ 
ports are banned. Wherever necessary, import of com¬ 


ponents and equipment is resorted to; several countries 
including the USA, Japan, Sweden and Hungary have 
assisted in the establishment of a fast and efficient tele¬ 
communications system. 

Immediately after Independence (1947), our country 
had 321 telephone exchanges with a capacity of 100,000 
lines and with 86,000 working connections served by 
426 long-distance (inter-city) speech channels. There 
were only 338 long-distance public call offices and 3324 
public telegraph offices. 

On April 1,1978 the number of telephone exchanges 
was 6238 with 2.02 million lines and with 1.73 million 
working connections. The long-distance public call of¬ 
fices numbered 8883. These figures demonstrate the 
manifold increase in telephone capacity which has taken 
place during the past three decades. 

Ail this was possible because the successive five-year 
development plans of our country laid stress on expan¬ 
sion in telecommunication facilities. The first five-year 
plan had earmarked an outlay of Rs 469 million, which 
steadily grew from plan to plan. The latest draft plan 
(1978-83) for the period has set apart a sum of Rs 
18,480 million for telecommunications. The total ex¬ 
penditure on this sector of the economy during the plan¬ 
ning period 1951-83 will come to Rs 38,875 million. 

A word needs to be added about the subscriber trunk 
dialling (STD) facility which enables the subscribers to 
switch directly their long-distance calls. This service has 
been greatly appreciated by subscribers, though it has as 
yet been set up between a few important cities only. 
Since 80 per cent of India’s population lives in villages, 
the government is taking steps to extend the telephone 
facility to rural areas as well. The draft plan for the 
period 1978-83 envisages the establishment of 15,000 
long-distance public call offices for ruraf, hilly; tribal and 
backward areas of the country. 

What is of great interest is that the government of 
India is committed to increasing indigenous equipment 
for the development of telecommunications in this coun¬ 
try. Wherever necessary, imported equipment has been 
deployed but the use of indigenous equipment is bound 
to increase in the coming years which, in turn, is ex¬ 
pected to speed dp the operations of such companies as 
are engaged in the manufacture of telecommunications 


MAY 1979 


29 



SPECIAL SUPPLEMENT 


components and equipment. Here is a brief account of 
the undertakings which are engaged in the manufacture 
of telecommunications equipment: 

1. Indian Talaphona Industries Ltd (ITI) 

This public sector undertaking is the largest manufac¬ 
turer of telecommunication equipment in the country. It 
has units at Bangalore. Allahabad (Naini), Rai Bareilly 
and Palghat. Its total annual output is ot the order of 
1000 million rupees comprising telephone instruments, 
stronger exchange equipment (Pentaconta type), 
transmission equipment open-wire, coaxial and mic¬ 
rowave radio, multiplexing equipments, testing instru¬ 
ments, and PAX/P AX B electronic types. 

There is a chance of the fifth I I I unit being set up at 
Bhubneswar (Orissa) This will be the third sw itchboard 
and crossbar equipment factory of the ITI. This project 
is expected to cost about Rs 650 million. The state 
government has agreed to give 300 acres of land re¬ 
quired for the factory and the colony, and has also as¬ 
sured the supply of powet and water. The employment 
potential of the unit is 7000—both skilled and unskilled 
workers. 

2. Bharat Electronics Ltd (BEL) 

This is also one of the largest public sector undertak¬ 
ings specialising in the manufacture of telecommunica¬ 
tion and electronic equipment. It has two units—one at 
Bangalore and the other at Ghaziabad (near Delhi) 
whereas another unit is nearing completion at Poona. It 
manufactures radio equipment, microwave equipment 
and troposcatter system besides transistors, integrated 
circuits, crystals, tubes, etc. 

3. Electronics Corporation of India Ltd (ECIL) 

It is located at Hyderabad (Andhra Pradesh) and 
fabricates test instruments, professional grade compo¬ 
nents, microwave antennae, television sets, and com¬ 
puters. It is an outstanding undertaking in the field of 
electronics. 

4. Hindustan Teleprinters Limited (HTL) 

Located at Madras, this public sector enterprise man¬ 
ufactures teleprinters besides a variety of telegraph 
items anil computer peripherals. 

5. Hindustan Cables Ltd (HCL) 

Its factories are located at Hyderabad and Rup- 
narainpui (near Calcutta). The products manufactured 
aie underground cables of different types required by 
the telecommunication sector besides coaxial cables, 
dry-core paper insulated cables, jelly filled PVC cables, 
plastic insulated wires and copper coated steel wire. 


Besides these five public sector undertakings which 
largely provide indigenous components and equipments 
for telecommunication services, a number of states have 
set up units for the manufacture of professional-grade 
components and sub-systems of major communication 
equipment such as transreceivers, power packs etc. 
Also, three departmental telecommunication factories 
at Calcutta, Bombay and-Jabalpur (Madhya Pradesh) 
arc turning out a wide variety of telecommunication 
components and equipment. 

There is no dearth of skilled engineers, mathemati¬ 
cians and-scientists in our country. However, we have 
still to go far in catching up with the technical capabilities 
of the advanced countries. It is research and develop¬ 
ment (R&D) which needs increased attention in the 
coming years. The government of India has taken a first 
step by establishing the Telecommunication Consultants 
Ltd under the P&T Board. 

Perhaps, for a long time, this country will continue to 
have the bullock cart and the jet plane side by side. To 
take the whole nation into the jet age will generate new 
demands for which the economy is not yet fully equip¬ 
ped. At a time when the advanced countries are taking to 
the latest and the fastest technologies, a debate is going 
on in our country whether to opt for' Appropriate Tech¬ 
nology' or the ‘Latest Technology.' The slogan for ap¬ 
propriate technology is raised by those who are un¬ 
nerved by the breathtaking advances in science and 
technology and advocate the adoption of the slow- 
moving methods of production and movement. 

As stated earlier, technology is taking rapid strides in 
telecommunications—thanks to the revolutionary 
changes taking place in the fields of electronics and 
space research. Our government is fully alive to re¬ 
quirements of telecommunications technology in this 
country and has provided an outlay of Rs 500 million for 
this purpose in the draft plan for the period 1978-79 to 
1982-83. 

Developmental work in telecommunications is being 
undertaken by the Posts and Telegraphs (P&T) De¬ 
partment, the Overseas Communications Service, and 
the manufacturing units in the Ministry of Communica¬ 
tions. The Telecommunication Research Centre (TRC) 
in Delhi is the technology development centre of the 
P&T department; it assists in the introduction of hew 
technologies in the telecommunication network and ser¬ 
vices. Thfcjmblic sector undertakings listed earlier which 
manufacture telecommunication components and 
equipments are also engaged in R&D operations. 

The Indian Space Research Organisation (ISRO), the 
Tata Institute of Fundamental Research at Bombay, the 
National Physical Laboratories at New Delhi and Cen¬ 
tral Electronics Engineering Research Institute at Pilaiti 


30 


ELECTRONICS raft YOU 



SPECIAL SUPPLEMENT 

Growth of Telecommunications in 
India Since 1948 


Position us of 


April ], April l, 

1948 1978 


Telephone exchanges 
Local exchange capacity 
(lines in millions) 

Working connections (DHLs) 
(in millions) 

Telephone sets (in millions) 
Long-distance public call 
offices 

Manual trunk boards 
Trunk automatic exchanges 
(TAXs) 

TAXs capacity 
STD routes (point-to-point) 
Long-distance speech 
channels 

Coaxial cable system (km) 
Microwave systems (km) 
Public telegraph offices 
Telex exchanges 
Telex exchange capacity 
Telex subscribers' 
connections 
Teleprinters 
VFT channels 
Capital investment 
(in million of rupees) 
Gross revenue earned 
during previous year 
(in millions of rupees) 


321 6,238 


0.1 

2.02 

0.086 

1.73 

0.17 

2.25 

338 

8.883 

250 

6,438 

nil 

1 1 

nil 

30,450 

nil 

114 

426 

48,637 

nil 

13,750 

nil 

13,275 

3324 

19,774 

nil 

101 

nil 

19,865 

nil 

14,641 

615 

36,221 

450 

14,315 

372.8 

15,595.7* 

127.8 

4,859.4* 


*Revised estimates of 1977-78.' 


; sortie other institutions where R&D work is going on 
the time. The academic institutions such as the Indian 
titutes of technology at Delhi, Kanpur, Kharagpur, 
>mbay and Madras, the Indian Institute of Science at 
ngalore and the Birla Institute of Technology at Pi- 
li, also lend a helping hand in the development and 
option of the latest technology in this sophisticated 
Id. 

slot that these institutes operate singly and separately; 
;y also work in cooperation with one another. Cur- 
itly, the TRC of the P&T and Space Applications 
ntre of ISRO are jointly working on a project named 
'EP—Satellite Telecommunication Experiment 
oject—making use of a Franco-German Satellite cal- 
i Symphonie. Work on this project started in June 
>77 and is expected to continue till the middle of the 
rrent year. Five stations—Ahmedabad, New Delhi, 
adras and two transportable terminals—are taking 
st in STEP. 


The cost of R&D being prohibitive, the private sector 
companies in this country are not very active in the field 
of telecommunications. Besides manufacturing simple 
fabrications and cables, the) have left the field free to 
the public sector enterprises. Hence the slow ptogress of 
the telecommunications industry in this country. 

The marvel of R&D lies in making new equipments 
more reliable. This may be explained with reference to 
the logic gate. In the age til vacuum tubes, the logic gale 
was highly unreliable. The transistors raised its reliabil¬ 
ity manifold. And now the integrated Circuits have 
further enhanced reliability. 

In the markets of the world, the production of integ¬ 
rated circuits has grown ai an exponential rate conse¬ 
quently prices of integrated circuits have fallen steeply. 
We in this country have hardly made a beginning in this 
field. While our cost of manufacture is high, ICs from the 
foreign markets are being smuggled in at ridiculous 
prices. We have no option but to accelerate the produc¬ 
tion of ICs and fall in line with world markets in prices □ 
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Manufacturers 


RF MILLIVOLTMETERS 
RF POWER METERS 
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(ANALOG & DIGITAL) 
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MICROWAVE TEST EQUIPMENTS & 
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SATELLITE FOR 
DOMESTIC 
TELECOM SERVICES 

K. D. Vaidya 

Telegraph and telephone communications in India 
began in the second half of the last century using open- 
wire lines and grew progressively through this medium. 
The carrier communication on openwire lines started in 
the late thirties. The network of multichannel openwire 
carrier systems grew rapidly during the forties arid 
thereafter, specially in the context of the second world 
war. > 

With the progressive increase in number of tele¬ 
phones, the demand for long distance telecom circuits 
grew manifold. For meeting this ever growing demand, 
the P&T Department took up the establishment of large 
capacity transmission systems in the early sixties. Today 
several thousand kilometres of coaxial and radio relay 
network is in operation in the country. On a large 
number of routes installation is in progress. However, in 
a large country like India where distances run into sev¬ 
eral thousand kilometres terrestrial communication sys¬ 
tems have their own limitations. The equipment in¬ 
volved in such systems, covering distances such as from 
Lch to Trivandrum, is very large, thereby reducing the 
reliability. Moreover, remote places like Port Blair, 
Kavaratti etc cannot be easily reached by terrestrial 
systems. 

Satellite technology has been rapidly developing for 
providing telecommunication needs on international 
routes from 1964 onwards. The early seventies saw the 
application of this new technology in domestic networks 

also. 

The Satellite Earth Station is simply a terminal in a 
communication network which can transfer information 
or receive information from a satellite, acting as the 
familiar microwave repeater. The aspect of such a sys¬ 
tem is that a single repeater—namely, the satellite 
placed at an altitude of 36,000 kms can cover one-third 
of the earthS surface with adequate antenna beamwidth. 
Thus, the entire globe can be covered by placing three 
geo-stationary satellites at suitable positions and heights 
above the equator. Consequently, any pair of earth sta¬ 
tions within the coverage area of a satellite can serve as a 
communication link. 

Many member countries have taken advantages of the 
spare capacity of ‘Intelsat’ satellites to strengthen and 
expand their domestic networks, thus effecting a saving 

Mr Vaidya i« a member (telecom development) in the PAT board. 
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in time and money in launching their own satellites and 
in cutting down time involved in construction of terres¬ 
trial systems in their countries. 

P&T’a Profact 

The Indian P&T Department has also sanctioned a 
project costing about Rs 60 million which will provide 
reliable telecommunication facilities to remote unacces- 
sible areas at Leh, Aizawl. Lakshadweep, Port Blair and 
Car-Nicobar islands using the presently well-proven 
satellite technology. These stations will be working with 
Delhi and Madras which will act as gateway stations 
linking them into the mainstream of the teleco'n net¬ 
work in the country. Earth stations will be set up at these 
places which will initiulK work with the Intelsat Indian 
Ocean Satellite. 

The first and foremost task in setting up earth stations 
is the selection of sites. The main consideration while 
selecting these is the site s interference-free operation 
from other radio relay systems. 

Earth stations operate on frequency hands which are 
common to terrestrial microwave communication links. 
Therefore, mutual interference problems have to be 
sorted out so that both earth stations and terrestrial links 
work within internationally accepted interference limits. 
The interference from high powered weather and other 
radars has also to be kept in view. 

Initially, sites are selected on a map and the coordi¬ 
nates are fed to a computer for analysing the interfer¬ 
ence effects of existing stations around earth stations. 
This sometimes means calculating interference effects 
from 20 to 30 radio relay stations while establishing one 
earth station. The problem is quite acute for main sta¬ 
tions like Delhi and Madras and a considerable amount 
of calculations and coordination with other users is 
necessary. This results in selection of earth station sites 
about 50-60 kms away from gateway trunk automatic 
exchanges especially in places like Delhi, Madras etc, 
and the circuits have to be extended from earth stations 
to these switching centres on rearward microwave links 
operating in bands different from satellite frequencies. 

P&T has chosen the band of these rearward mic¬ 
rowave links as 11 GHz. At the smaller stations these 
rearward links are either on coaxial or VF cables de¬ 
pending on distance and circuit requirements. 

Preliminary works like selection of the site and acquis¬ 
ition of land has been completed and the construction of 
the buildings, towers and antenna foundations has been 
commenced for which an organisation has been set up in 
Delhi with offices spread over various regions. 

Indian National Satalllta 

The setting up of the above seven stations is a prelude 
to the much bigger project for establishment of com- 
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munication by satellite at 28 more stations to be covered 
in the Indian National Satellite (INSAT) Scheme. 

A geo-stationary satellite can be restricted to cover' 
entire India with a suitable antenna beamwidth. This 
satellite will have to be placed above the equator and will 
be fixed with respect to a point on the surface of earth 
during its rotation. The stations would be at important 
switching centres like Bombay, Calcutta, Jaipur, Jullun- 
dur, Srinagar, Shillong etc and remote areas like 
Itanagar, Tmphal, Agartala, Bhuj, Minicoy etc. 

This project known as Indian Satellite 
Communication—INSAT—Project covering installa¬ 
tion of 28 stations and expansion of the 7 earth stations 
of Intelsat Scheme at an estimated cost of Rs 17.5 
million has been approved by the Government of India. 

The Indian National - Satellite has been specially de¬ 
signed and is scheduled to be launched in early 1981. 
This satellite, besides providing telecommunication ser¬ 
vices, will also include equipment for collection of 
meteorological data and its distribution over the entire 
Indian sub-continent. This satellite will also have an 
in - built facility for direct TV broadcast. 

Delhi Earth Station 

The Delhi Earth Station is going to be the biggest of all 
the 35 stations ultimately planned. This earth station will 
act as a control and monitoring station fot all the 35 
stations as well as the satellite with the help of additional 
equipment. Further, mobile and air transport units for 
establishing emergency communication will also be av¬ 
ailable at this station. About 2000 speech circuits will be 
available from Delhi via satellite to various other sta¬ 
tions. This station, after careful map study, computer 
analysis, and interference calculations has been located 
at a site 3 kms away from Sikandrabad (UP) on Delhi- 
Bulandshahr road. 

It will not be out of place to briefly mention here the 
number of circuits available at other important switching 
centres also. Bombay and Calcutta will have about 1400 
speech circuits, Madras about 1000 speech circuits and 
other switching centres will have on an average of 200 
speech circuits to meet the requirements of the 
mid-1980’s. Adequate circuits depending on traffic re¬ 
quirements will be terminated at the earth stations lo¬ 
cated in remote areas. 

The 28 earth stations covered under ‘Insat', include 
six mobile earth stations for emergency purposes. Two 
such mobile stations can be transported by air and four 
by road at short notice. The air mobile units can be used 
for areas affected by cyclones, floods, earthquakes etc 
where surface communications are disrupted, while the 
road mobile units can be used to cover religious fairs, 
sports events or events of national importance. Thus, 


this remarkable capability of satellite communication 
can be exploited to serve short-term telecom needs in 
the country with ease and economy. 

Whereas the radio equipments and antenna sub¬ 
systems of the seven earth stations covered under‘Intel¬ 
sat’ are being imported, it is proposed to progressively 
manufacture the equipment for 28 ‘Insat’earth stations 
indigenously. Already the power plants, batteries, en¬ 
gine alternators, multiplexing equipments, tower mat¬ 
erials etc are being manufactured indigenously. 

Significant Advantages 

Satellite communication has opened new vistas of 
long distance telecommunication systems in India. 
Being a one-hop system it has very significant advan¬ 
tages over other terrestrial systems like greater reliabil¬ 
ity, higher order flexibility in routing of circuits, poten 7 
tial of providing telecom services at short notice, immun¬ 
ity from terrestrial disasters, possibility of providing 
point to multipoint transmission whenever required. 

The P&T Department, in order to augment and to 
provide standby communication facilities for the 1980s, 
is going in a big way for establishing domestic communi¬ 
cation links through the Indian National Satellite. □ 


VeekaY 

Manufacturers of Electronic Controls 

1. Annunciator Panels 

2. Single Phasing Preventors 

3. Liquid Level Controllers/ Indicators 

4. Delayed Time Relays 

5. Process Timers & Sequence Timers 

6. Flashers & Traffic Control Signals 

7. Photo Electric Relays & Switches 

8. Electronic Hooters 

9. Automatic Voltage Stabilisers 

10. Control Panels as per specific 

requirements 

ViEiCS/ CONTROL DEVICES 

B-72 Naraina Industrial Area, Phase II 
New Delhi 110028. Ph: 569698. 
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KHEL PLANS FOR 
MANPOWER DEVELOPMENT 

Indian Electronics is enjoying a rapid growth at all level, advance techniques and 
stringent quality control to meet the International standards, is just a part of it, we at 
KHEL take special pains for planned manpower Development programme that 
helps KHEL and also the Electronic industry in India in design develo0ment, 
Research, Production, Marketing and sales etc., KHEL manpower Development' 
programme in planned manner assures all the users of their products a world ciass 
quality and ready availability. 

KHEL IMPLEMENTATION FOR 
PLANNED MANPOWER DEVELOP¬ 
MENT 

KHEL is always keen in. employing most qualified personnels and help them 
develop their personality, ability, aptitude etc., in highly technical atmosphere. 

Special manpower development programmes are planned for its technical and 
administrative people. Technical people are sent for advance training to foreign 
countries. Special meetings and discussion sessions are held with technical peo¬ 
ple of their foreign collaborators in India or abroad on quality, new developments, 
techniques, new products and processes, which ultimately helps the person know¬ 
ing latest developments. 

KHEL has participated in various industrial fairs and exhibitions in India and 
abroad, that helps KHEL to establish its image for what it stands for. Thus after so 
many years of pains taking activities, KHEL has secured a good reputation in the 
market and meeting the demands of the Public and Private sectors, as well as 
Defence organisations, Railways etc. Its West German collaboration with HERR¬ 
MANN KG has provided the required base to join hands with SIEMENS AG for 
manufacture of SCRs and Triacs. KHEL is also manufacturing T.V. Rectifiers with 
active assistance from AEG TELEFUNKEN of West Germany. 
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engmeermg 
talent •: 
discovery 

CONTEST 

Presents you with a 

LIFETIME CAREER OPPORTUNITY 

to join the fastest growing, 

HIGHLY PROFESSIONAL 
electronic industry having 
WEST GERMAN COLLABORATION 
with SIEMENS AG., 

WORLD LEADERS in electronics. 
PLUS CASH PRIZES OF 

Rs.5000.250(M0M 





DESIGN YOUR CIRCUIT 
USING SCRs and TRIACS 
for following items: 

1. Television 2. Mixers 

3. Washing machines 4. Refrigerators 

5. Electronic hand tools 

6. Other house hold gadgets 

7. Aoto Electric items: 

' a) Electrical cutout b) Alternators 

WHY DESIGN CONTEST? 

KHEL need top class talent to meet the demands 
of fastest growing, expansion programme 
to DESIGN, DEVELOPE and PRODUCE 
world class electronics 
POWER COMPONENTS. 

To meet the world class standards 
We have joined hands with SIEMENS AG., 
for SCRs—latest in electronic technology 
and basic need of the industry. 

HOW TO ENTER 

Any electronic, Electrical Engineer 
who is resident of India can enter in 
KHEL talent discovery CONTEST 
and can send as many entries as he wishes. 

All the designs recieved will be 

the property of KHEL and they wirl hold 

all the rights for use in any form and manner. 

The designer will be called for 

personal interview where he will be given 

a chance to explain his designs and ideas. 


PANEL OF JUDGES 

5 top personalities from the electronic industry 
wilt take care of scrutinising all the entries 
received and declare prizes. 

The decision of the panel will be final 
and no further correspondence will be 
entertained in this respect. 

PRIZES, OPPORTUNITIES and 
NEW HORIZONS 

Prizes will be declared after one month 
from date of closing. 

Prize winners and other outstanding 
design engineers will be offered a chance 
to join the services of KHEL and make a headway 
to most PROFESSIONAL CAREER 
with fast advancements. 

New horizon will be in sight 

for those who are extraordinarily brilliant. 

They will be considered 
for advance training abroad 
if they show the apptitude and ability 
to shoulder more responsibilities after 
working for some time in India. 

On 30th MAY 1979 contest will close. 


HURRY! PROVE YOUR MERIT 
OFFER YOURSELF, 

A LIFETIME, HIGHLY PROFESSIONAL 
CAREER OPPORTUNITY. 


IhankimrT 

herrmannH 


MANPOWER DEVELOPMENT DIVISION * 

KHANDELWAL HERRMANN ELECTRONICS LIMITED 

Khandelwal Estate, Bhandup, Bombay 400 078. 




from Khandelwal Herrmann. 
The ultimate in technology 

Applications 

SCRs are the basic need of today’s 
technology. They are used in various industrial 
applications where controlled power is 
required without expensive auxiliary equipment 
For example, in lighting control, motor speed 
control, control circuits of furnaces and ovens, 
electro-magnetic clutches, high frequency 
relays, etc Silicon Controlled Rectifiers are 
now manufactured by Khandelwal Herrmann, 
in technical collaboration with SIEMENS AG, 

West Germany—world leaders in electronics. 

Incorporating the finest technical skills, 
mass production techniques and stringent 
quality control—all of which make for 
increased reliability. 

Range 

Khandelwal Herrmann SCRs are now available 
in two varieties: in plastic encapsulation 
(0.8 and 3A) for low power applications, and 
metallic stud variety (in 7,10 and 12A ratings) 
for medium power applications. 

Shortly to be introduced: SCRs up to 30A. 



For further details and technical information, 
please write to: 

UUUWEIMLf 

harrmann 

KHANDELWAL HERRMANN 
ELECTRONICS LIMITED 

Khandelwal Estate, Bhandup, Bombay 400 078 
Grams: ELECTRAKAY Phone: 584411 (4 lines) 

Khandelwal Herrmann have a lot to offer in electronics. 


38 


ELECTRONICS FOR YOU 






SPECIAL SUPPLEMENT 

Telecommunication 
Systems—Future 
Trends 

During the past decade there has been rapid prolifera¬ 
tion of techniques and technology in the field of tele¬ 
communications. This has been the result of. primarily, 
research work in materials technology, components 
technology and of processes evolved for making 
miniaturised circuits, both analogue and digital. 

Keeping pace with the improvement in techniques 
and technology are the industrial engineers who have 
also evolved novel methods of transferring technology 
from ‘bench’ to ‘floor,’ thereby drastically reducing time 
and money involvement. Whereas a reduction in costs 
has been possible due to mass production of compo¬ 
nents, assemblies and sub-systems, advancements in 
telecommunication systems are also the consequence of 
ever-increasing needs of managers, executives, en¬ 
gineers, entrepreneurs and organisations to which they 
belong. 

History 

Human beings have been trying to communicate with 
each other for thousands of years. While they have 
evolved various methods of doing so, two requirements 
which have stayed common throughout the history ol 
telecommunications are the requirements of intelligibil¬ 
ity and spceci of communication. 

Since the advent of the telephone, there has been an 
ever- increasing stress on man’s capability to increase his 
capacity to speed up the decision-making process. Cor¬ 
rect decisions come from correct and adequate data 
received. Telecommunication systems all over the world 
are being designed and oriented to achieve this result. 

Present telecommunication systems 

One widely used telecommunications network was 
fielded by a leading firm in the USA for worldwide 
telecommunications between their sales offices in USA, 
Europe, Central and South America and across the 
Pacific Ocean in Palo Alto. This network has been 
named COMSYS. The authorities claim to have 
achieved low-qpst, error-free transmissions which can 
handle a 10,000 words message in one minute and cost a 
mere £40 as against 16 hours time and £800 for a 
normal teleprinter circuit. This is a phenomenal reduc¬ 
tion in time and cost. The main factors that have contri¬ 
buted to this achievement are: 

1. Special modems with 0-4800 bps are used for short 
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the Importance of telecommunications Is depicted here. The 
head of a top executive which has eyes, ears, mouth and brain is 
replaced by a telephone of tomorrow 


haul communications using wires. 

2. Duplex modems are used on dial-up circuits. 

3 Computer terminals are used on circuits based on 
point-to-point communications. 

4. For multipoint circuits, computer-based multiple 
terminals are used; of’course with remote terminal 
access. 

5. Frequency division multiplexing on voice grade 
lines are used; this gives a large number of channels. 

6. On certain selected high quality channels time di¬ 
vision multiplexing is used; this increases reliability as 
well as the number of channels. 

An idea of the point-to-point system can be obtained 
from Fig. 1. 

Analysis of COMSYS 

COMSYS is basically a computer-based network 
which serves the needs of the management in more than 
one way, namely: 

1. Data communications are provided between geog¬ 
raphically separate locations. 

2. Source data entry, editing, local data storage and 
retrieval is provided via a CRT terminal. 

3. Remote job entry facility to a large computer sys¬ 
tem is provided. 

From the commercial angle three factors are respon¬ 
sible for cost reduction on calls connected through this 
system: 

1. Standard dial-up phone lines are used and no spe¬ 
cial lines are hired for communication within the coun¬ 
try. 

2. Communication with outlying areas is in batch 
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mode as against on-line mode for which lines are leased 
twice a day only. 

3. The outstations, which number 2026, use error 
correction and data compression, thereby minimising 
connection time. 

The COMSYS uses a wide variety of transmission 
channels ranging from the overhead wires for nearby 
communications to satellite systems for trans-pacific 



Company exchange of the future 

communications. Presently, the COMSYS is being used 
for marketing, accounting, employee information and 
administration on a world-wide net. 


Telecommunication systems In the neer future 

A real-time telecommunication system in the near 
future entails use of spurt transmission techniques to 
reduce circuit time. A dynamic time sharing would be 
possible in such cases, and sharing of transmission 
facilities would allow a more efficient utilisation of 
infra-facilities, resulting in cost reduction. One such sys¬ 
tem is popularly known as ‘packet-switched voice and 
data network.' This has applications of a combined 
transmission system for voice and data which will have 
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Computerised telephone exchangee; right for today—ready for 
tomorrow. 

multifarious applications like multi-destination de¬ 
spatching, conterencing facility, computer-generated 
voice response, automatic speaker authentication and 
recognition. 

To make a layman understand the principles behind 
packet-switched voice and data networks, it is necessary 


to define the principles involved as well as identify major 
ireas and building blocks of such a system. 

A voice conversation may last one to ten minutes on 
an average. The conversation has gaps during which the 
circuit remains unutilised. These gaps may be of the 
duration of a few milliseconds. Also, while two persons 
are conversing, usually only one of them talks at a time. 
Therefore, circuit time which remains unutilised is: (a) 
between words and sentences, and (b) full one way time 
in the direction speech signals are not being transmitted, 
during a conversation. 

The first step to achieving success in such a system is to 
digitise speech and reduce the bandwidth of each chan¬ 
nel to the barest minimum. During peak hours a certain 
degradation in speech may have to be tolerated due to 
reduction in sampling time. Many variations of band¬ 
width parameters are possible for full utilisation of 
channel capacity. 

When a subscriber lifts the handset of a telephone and 
starts dialling the number of the distant subscriber, a 
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1 • A polnt-to-polnt communications nstwork using compu¬ 
ter terminals. 

channel is not made available straightaway but a source 
switch analyses the demand and gets ready for packetisa- 
tion. On receipt of the digitised speech it performs the 
packetisation function and combines the speech with 
data for transmission. The reverse happens at the re¬ 
ceiver end. Fig. 2 illustrates the concept of packetisation. 

An important sub-system of the chain is the adaptive 
delay buffer. The buffer compensates for the delays in 
arrival of the packets and averts the discontinuity in 
reconstruction so that there is no disruption in speech. 

The bit error and loss of intelligibility can occur in a 
system of this nature. Particularly, if the 'pitch' of a 
conversation is not received correctly, it may introduce 
distortion in speech. To overcome error and loss, 
forward-error correction is proposed to be employed for 
selective speech parameters. 

However, complete loss of a packet may also occur in 
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transit. This may be due to heavy noise or even misrout- 
ing of the packet. The loss of a packet also results in 
breaks in speech, creating further problems. This prob- 



Flg. 2: Packetlsatlon ot speech and data. 

lem is being investigated by engineers and scientists, and 
they think that a robust silence detection technique may 
perhaps be the answer to this problem. 

Requirements of future telecommunication 
systems 

There are three areas in which the expansion of tele¬ 
communication systems can be visualised at present. 
These are: 

1. Increased volume of traffic. 

2. Reduction in time of clearance. 

3. Improvements in techniques including coding. 
The expansion of telephone traffic in Canada can be 

cited as an example to illustrate the above points. During 
the last decade, the number of telephones in Canada has 
risen from 4.5 million to 10 million. Telephone calls 
have risen from 6X10* to 33X10* calls per year. Al¬ 
though the telephone network has tripled in size, it has 
not been able to keep pace with requirements. 

There has been a 10-time reduction in the speed of 
connecting calls, but facilities like the picture-phosie, 
trans-oceanic dialling and facsimile have been commer¬ 
cialised. Minicomputers have automated many manual 


systems. However, the time tor connecting calls is still 
very high and beyond the users’ comprehension. Lastly, 
the techniques of transmission are far below the re¬ 
quirement. Picture-phone, data transmission and tele¬ 
printer services need further improvements. 

Basically, telecommunication systems in the future 
will have to be designed for covering vast areas, 
throughout the world, with no degradation in service. A 
detailed analysis of the facilities likely to be provided to 
users of tomorrow has been carried out by leading sys¬ 
tems engineers the world over. A gist of this analysis can 
be listed as under: 

Worldwide Telecommunication Services 
in the Future 

1. Machine to machine transmissions in both direc¬ 
tions at variable data transfer rate. 

2. Two-way audio and audio-visual person-to- 
person conversation with private and conference calling 
facility. 

3. Transmission of alphanumeric and graphic mater¬ 
ial; and facsimile, data television entertainment and 
broadcast facility. 

4. Access to and control of computers, access to data 
for renewal, transfer and retrieval—all from remote 
terminals. 


IT ft Of Nt TWORK 



HtBRIO NETWORK 


Fig. 3; Telecommunication network. 

5. Storage of messages coding of language and 
speaker recognition. 

6. Automatic accounting of messages and groups. 

7. Automatic addressing and programmed priority 
entry and exits. 
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Fig. 4: Telecommunication system of the future (an artist's view) 

8. Automatic selection and addressing of transmis¬ 
sion paths. 

9. Timed calls and despatch of photo information 
including displays at each end. 

10. Complete compatibility between calling and cal¬ 
led subscriber systems, minimising losses at terminals 
and en route. 

It is envisaged that future telecommunication net¬ 
works will be based on fast switching for selective rout¬ 
ing on multiple systems. This implies that a specific type 
of traffic, such as speech, visual information, low and 
high speed data etc are switched over the best possible 
routes selected out of the ones available. These routes 
may be functionally discrete but physically integrated. 
The control centre in each case is a switch for selection of 
the discrete channel. Both economy and versatility are 
achieved by the switch. Here two types of networks can 
be visualised, depending on the amount of traffic bet¬ 
ween various points. These are the star and mesh net¬ 
works. A third type could be a hybrid combination of 
both these networks (see Fig. 3) 

A closer look at the switching 

' The switching systems can be classified into those with 
manual and those with automatic operation. The manual 
system is a relic of the past and the automatic system 


with manual intervention, where necessary, is being 
used in most places at present. The next step is to change 
over to the automated computer controlled system. This 
involves digitisation on a large scale for which pulse code 
modulation and time division multiplexing is necessary. 
The basic requirement in such techniques is a high speed 
switch with inherent reliability and self-correction 
mechanisms. The most modem switch envisaged in this 
field is the ‘stored programmable control’ giving 
facilities of a modern computer adopted as a switch. The 
concept of a computer controlled switch supports the 
view that every type of telecommunication system, may 
it be land lines, coaxial systems, optical cables, radio 
relay or everj satellite systems, should be accessible and 
penetrable. 

A future switching system envisages the use of sub¬ 
scriber cards with a personal code. A slot on the control 
panel of the terminal in the subscriber’s office will re¬ 
ceive this card for interrogation and entry of data to 
connect him to the desired service. The control panel 
will provide facilities for viewing the far end subscriber 
and coding the conversation, if required, by pressing a 
button. Recording at either end will also be possible 
through magnetic recorders. An artist's view of such a 
future telecommunication system is given in Fig. 4. 

Conclusion 

The nqrmal hierarchical networks which exist in many 
parts of the world are now being changed to more mod¬ 
em systems. Technical factors influencing this change 
are—shift to digital techniques of transmission and au¬ 
tomatic switching to meet the needs of speed and cost. 
Therefore, with the evolution of these concepts, scien¬ 
tists and economists are faced with the problem of updat¬ 
ing capabilities of existing systems. They foresee large 
scale wastage in hardware and ancillary services if such a 
change is expedited. However, in a highly developed 
country such costs are offset by quick returns generated 
due to greater efficiency. 

A lot is being said and written about future telecom¬ 
munication systems. The main areas of attack are time 
reduction, service improvement and cost reduction. 
Whereas time reduction is entirely technical, the remain¬ 
ing two are partly administrative. An idea of what future 
telecommunications systems will be like has been given 
in this article. How things shape in the future will, of 
course, depend primarily on the breakthroughs in the 
use of digitisation and the switching technique._D 
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SATELLITE 
COMMUNICATION 
IN INDIA 


The activity in the field of satellite communication tech¬ 
nology in India started in 1965 when the first Experi¬ 
mental Satellite Communication Earth Station 
(ESCES) project was initiated. One looks back and sees 
that about 15 years have passed since the country got 
initiated in the field of satellite communication technol¬ 
ogy. We have come a long way and can boast that the 
various systems and subsystems we had to import in 
1965 can now be provided almost all indigenously. 
Table I gives the indication of the same. 

During this time efforts have been made to indigenise 
all components required for earth stations and those 
have been successfully used in the various earth stations 
set up for Satellite Instructional Television Experiment 
(SITE) and Satellite Telecommunications Experiments 
Project (STEP). Table II gives the earth station 
specifications which were used in STEP 

A new dimension was added to the earth station tech¬ 
nology in India when a transportable communication 
terminal was built for experiments with the Symphonie 

Mr Calls is Chairman, Communications Area and Project Director. 
STEP, Space Applications Centre, Ahmedabad. The views expressed 
in this paper are his personal views and not of the organisation. 


O.P.N. Calla 

satellite. In contrast to the earth stations at Ahmedabad, 
Delhi anti Madras, the transportable terminals possess 
the additional flexibility of moving them to distant ex¬ 
perimental sites. The Transportable Remote Area 
Communication Terminal (TRACT) is primarily an 
earth station, mounted on a truck with antenna assem¬ 
bly. The antenna reflector will be dismantled for trans¬ 
portation and will be assembled at the site every time 
TRACI moves over to another site. Associated with 
TRACI, there is a service vehicle which carries the 
maintenance test equipment, essential spares and per¬ 
sonal effects of the crew. This service vehicle also tows a 
32kVA diesel generator set piounted on a trailer. 

TRACI could originate TV programmes from re¬ 
mote locations and from places where important events 
took place. It also offers thin route telephone facility to 
major earth stations on a Single Channel Per Carrier 
(SCPC) basis. For this purpose, TRACT' will be con¬ 
nected to the local telephone exchange. 

Another terminal which is jeep mounted and air 
transportable is the Emergency Communication Termi¬ 
nal (ECU. It is a miniaturised and ruggedised system 
with a 3-metre reflector which could be easily disman¬ 
tled, packed and loaded into a trailer. 


TABLE I 

Background of Earth Station Technology 


Major subsystems 

1965 

(ESCES) 

1971 

(Vikram earth 
station. Arvi) 

1975 

(SITE) 

1977 

(STEP) 

Antenna 

Imported 

Indigenous 

Indigenous 

Indigenous 

Feed 

Imported 

imported 

Indigenous 

Indigenous 

Tracking system 

Imported 

Imported 

Indigenous 

Indigenous 

Servo A Drive system 

Imported 

Indigenous 

Indigenous 

Indigenous 

6 GHz HPA 

Imported 

Imported 

Indigenous 

Indigenous 

4 GHz Parametric amplifier 

Imported 

Imported 

Imported 

Imported 

Low noise amplifier 

Not reqd 

Not reqd. 

Indigenous 

Indigenous 

C-band upconvertets 

Imported 

Imported 

Indigenous 

Indigenous 

C-band/UHF down-converters 

Imported 

Imported 

Indigenous 

indigenous 

Modulator A Demodulator 

Imported 

Imported 

Indigenous 

Indigenous 

Multiplex Eqpt 

Indigenous 

Indigenous 

Not reqd 

— 

System Engg and installation 

Imported 

Indigenous 

Indigenous 

Indigenous 

Power supply 

. Indigenous 

Indigenous 

Indigenous 

Indigenous 

SCPC baseband 

— 



Indigenous 
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II (AV) 

PIV 

Series 

Type 

8 

60 1600 

IN 1341B * 


12 

50 1600 

IN 1199A 

Noimel 

16 

50 1600 

IN 3615 . 


6 

50 1000 

IN 3879 I 

j Fast* 

1? 

50 1000 

IN 3889 J 

1 Recovery 

25 

50 1600 

IN 2154 


35 

50-1800 

IN 1183 


40 

50-1600 

IN 1183A 

Normal 

60 

50-1800 

SR 6000 


70 

50 1600 

SR 7000 . 


20 

50 1000 

IN 3899 1 

Feet* 

30 

DO 1000 

IN 3909 J 

Recover 


00-4 




• In — 200 nsec upto 400 wolfs 
*» 350 nsec upto 800 volts 
*460 nsec upto 1000 volts 


• JEDEC specifications 

• Normal & Fast recovery types 
e Standard Gr Reverse polarity. 

• Metric £r UNF threading 
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Transportable Remote Area Communication Terminal'(TRACT). 

A special shelter that is fitted on a standard jeep, 
houses the electronic equipments comprising the SCPC 
Modem, 20W power amplifier, up and down converters 
etc. The terminal has been so engineered that it could 
operate from standard car batteries which are recharge¬ 
able in field using a small petrol driven generating set. 
The terminal has been utilised for providing emergency 
communication facility required for flooded or cyclone 
hit areas. 

For the planned domestic satellite communication 
systems, it is clear that for the utilisation of Intelsat-lV 
transponders most of the subsystems for the earth sta¬ 
tions are being imported as of today. It is hoped that the 
remaining earth stations required for INSAT will not be 
imported. Thus it is desirable that in a country like ours 
efforts are made to indigenise the production of the 
earth stations at the earliest. 

It may be desirable that some of the state electronics 
corporations which are involved in the manufacturing of 
electronic items could be geared for productionising the 
earth station equipments. For doing this a consortium of 
state electronics corporations could be formed based 
upon the expertise available with each electronics cor¬ 
poration. The suggestion is that an overall system design 
group be created which in turn will draw up the 
specifications and the subsystem specifications for the 
earth stations required. One of the state electronics cor¬ 
porations could be assigned the responsibility for the 
integration and installation of the earth stations and all 
the subsystems could be subcontracted based upon the 
expertise available in each electronics corporation. The 
system design group will monitor overall scheduling of 
the projects and with equitable distribution of the work 
in various state electronics corporations, the require¬ 
ment of the earth stations of the country could be met. 

The future of satellite communication requires vari¬ 
ous technical aspects to be looked into: 

One aspect is the use of highet frequencies for satellite 
communication. The utilisation of ll/14GHz band for 
satellite communication is maturing world-over and one 
may have to think of utilising this band in our context in 


near future. What is required for this is that the propaga¬ 
tion phenomena be studied and its aspects properly 
looked into. This will require the propagation studies to 
be conducted in this frequency band and also conduct 
some communication experiments using the ground sta¬ 
tion hardware and possibly using Intelsat-V transponder 
which will have 11/14 GHz available for experimenta¬ 
tion. 

Second aspect in the future trend will be the use of 
digital communication techniques for satellite com¬ 
munication. The trends will be to go for higher and 
higher data rates and use of Time Division Multiple 
Access (TDMA). 

For thin route traffic the Single Channel Per Carrier 
(SCPC) equipment will find use with mobile transporta¬ 
ble system for rural telecommunication purposes. The 
use of mobile terminals shown in the photograph will be 


Table-ll 



Ahmedabad 
Earth Station 

Dtlhi Earth 
Station 

Madras Earth 
Station 

Antenna 





diameter 

14 M 

10.7 M 


10.7 M 

Power 

3 KW 

J KW 


3 KW 

err 

29 dB/°k 

28.5 dB/°k 

28.5 dB/°k 

Capabilities 

TV transmit- 

TV transmit- 

TV transmit- 


receive 

receive 


receive 


Trunk telephony Trunk telephony Trunk telephony 


Thin route 

Thin route 

Radio 


telephony 

telephony 

networking 


Radio 

Radio 




networking 

networking 


Operational 





since 

1967 

1975 

1977 


TRACT 


ECT 


Antenna diameter 6.1 M/4.5 M 


3 M 


Power 

3 KW, 400 W 

20 W 


G/T 

24 dB/°k 


17.5'dB/»k 

Capabilities 

TV tranamit-receive 

Thin route telephony 


Thin route telephony 

Radio networking 


Radio networking 



Operational 

since 1977 


1977 


of great utility for future domestic satellite communica¬ 
tion system. 

In conclusion, I would like to say that the foresight 
with which Dr Vikram A. Sarabhai initiated the ESCES 
project in 1965 was for becoming self-sufficient in the 
development of indigenous ground station hardware so 
that for the domestic satellite communication systems all 
the hardware will be available from within the country. I 
must say that still there is time and with whole-hearted 
effort one can try to see that die dream of the great man 
is fulfilled. Q 
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SOLDERING TECHNIQUES (Part 2) 

Devendra K. Soni 


Hand soldaring 

Even today, most solder joints are made by using either a 
soldering iron or a soldering gun. Besides being the simp¬ 
lest among all the techniques, this method gives the 
operator maximum control over the finished joints in terms 
of the heat applied and the amount of solder permitted to 
flow. Individual attention can be given to each joint with¬ 
out interfering or disturbing the adjacent points. Also, the 
application of heat is localised to a very small area. 

A soldering iron consists of a high resistance heating 
element and a relatively massive tip. The element is slowly 
heated to soldering temperature and the temperature is 
maintained at this level. If the tip is kept clean and well 



Fig. 4: Various typM of soldering irons 

tinned, it permits the maximum amount of heat to be 
conducted from the soldering tip to the point at which the 
soldered connection is being made. 

The usual practice is to tin only that portion of the tip 
which is actually used during soldering. The oxidation coat¬ 
ing on the rest of the tip then acts as a heat insulator, and 
reduces the risk of heat being applied to some adjacent 
'components which the tip may touch while soldering. 

A commonly-used general-purpose soldering iron tip is 
made of a pure copper bar which is iron clad or nickel 
plated to resist corrosion. The tip should not be filed, since 
this will destroy the plating and thus shorten the tip life. To 
clean such tips, use of a tip cleaner (or a fine sand paper) is 
recommended. After the tip has been cleaned, it should be 
retinned. 

Fig. 4 shows soldering irons of different shapes and rat¬ 
ings whereas Fig. 5 shows various types of tips used for 

soldering. __ 

Mr Soni belong* to the electrical engineering department of L. D. College 
of Engineering, Ahmedebed The firtt pert of this ertkle wu published in 
the April 1979 issue. 


' A soldering gun (Fig. 6) comprises a step-down trans¬ 
former with a thick-wire secondary winding for high cur¬ 
rent. When operated by a trigger switch, the gun’s rela¬ 
tively low-resistance tip reaches the soldering temperature 



Fig. 5: Various types of soldering iron bits 

rapidly. The small tip of the soldering gun permits concent¬ 
ration of heat at the solder joints. This prevents damage to 
surrounding components from excessive heat and also 
saves considerable power as the gun has a very low duty 
cycle, i. e. ’on’ time to ‘off time ratio. 

However, as the gun comprises a built-in transformer, it 
causes working fatigue if held continuously (as in line pro¬ 
duction work) because of its heavy weight. The gun is 
therefore best suited for those engaged in repair work. 

Dip soldaring 

This technique is usually employed in places where sol¬ 
dering must be done at a rapid pace, such as in mass 
production work. The pre-tinned components are mounted 
as required on a printed circuit card, or a number of solder 
joints are made simultaneously and uniformly on a non¬ 
conductor base, and mechanically secured by one means or 
the other. The flux, normally in a liquid form, is then 
applied to the points to be soldered and allowed to dry. This 
assembly or printed circuit card is then simply dipped 
slowly into a solder pot to a depth just sufficient to allow 
solder to flow freely into all the connection points and 



withdrawn from the solder after a short period (Fig. 7). The 
advantage of this type of soldering is that gravity and temp¬ 
erature control the amount of extra solder adhering to the 
assembly. Solder with the eutectic 63:37 or 60:40 ratio is 
the best for dip soldering because it has either no pasty state 
or a Very brief pasty state temperature range. 

Wave soldering 

In wave soldering (Fig. 8), a continuous molten solder is 
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pumped up to the level of the printed circuit board in the 
form of a fountain, or a molten solder is pumped into the 
spout, forming a head of solder through which the work can 
be passed. This method has the following advantages over 
the dip soldering method: 

1. The dynamic movement of the solder across the sur¬ 
face to be wetted decreases the soldering time by many 
orders of magnitude. 



Fig. 7: Schematic of dip-soldering bath 

2. The heat distortion, i. e. buckling etc, to the work is 
minimised to practically much within the tolerance level. 

3. All flu* and flux residues which are wiped off the 
work a ad would normally stay on top of the solder baths are 
earned down with the wave into the special reservoir where 
they do not come in contact with any future work. 

4. The molten solder being continuously pumped, it is 
easy to maintain the temperature practically constant. Thus 
the temperature of the molten solder touching the work is 
always uniform and can easily be controlled and main- 
.aineJ 

This method is recommended for large quantities of 
work with a high percentage of reproducible and reliable 
solder joints. 



Fig. a: Schematic showing wave soldering process. Wave nos. 2,3 
and 4 are solder waves, whereas no. 1 removes Icicles—If any. 

Induction soldering 

In this method, the heat required to produce solder joint 
is generated within the workpiece by exposing the points to 
be soldered to the electromagnetic field produced by a high 
frequency current. Eddy currents induced in the metals 
heat them rapidly. 

Rsslstanes soldoring 

When a large current is passed through a high resistance 
material, a large amount of thermal energy is generated. 
This heat is instantaneous in nature and can be highly 
localised, which is suitable for soldering. Generally the 
equipment comprises a variable current source and a set of 


high resistance contacts. This method should not be used 
where current sensitive components are involved. It is also 
possible to get one electrode system, the job being 
grounded. 

Properly controlled resistance soldering is a very reliable 
method of soldering. It can be easily automated and is also 
an economic way of soldering. The heat can be localised 
because of fast heating and rapid cooling. It is thus very 
useful for hermetic sealing of components’ caps etc. 

Ultrasonic soldering 

The term ‘ultrasonic’ does not refer to the mode of 
pre-heating for soldering. Rather it refers to a technique 
used to facilitate soldering without any appreciable 
changes in the temperature of the as ;embly to be soldered. 
Once the system has been brought tc the soldering temper¬ 
ature, high frequency (ultrasonic) waves are generated in 



Fig. 9: Schematic representation of a high-frequency induction sol¬ 
dering unit 

the molten solder. These ultrasonic waves cause an erosion 
of the surfaces, whereby foreign particles as well as tarnish 
layers are physically removed and the bare metal under¬ 
neath is exposed. As a result, the solder is able to wet the 
surfaces adequately without the need of any flux. This 
technique is thus very useful whenever use of flux is not 
feasible. Hie method is, however, not very common be¬ 
cause of its prohibitive cost. 

Crimped connections 

This is a mechanical method of connecting the compo¬ 
nents. As can be seen, it is not suitable for printed circuit 
board wiring, but is useful for wire extension or connecting 
it with terminals, lugs etc (see Figs 10, 11 and 12). 

It should be remembered that a good mechanical joint 
should produce good metal-to-metal contact with the sur¬ 
faces free from tarnish. High pressure between the conduc¬ 
tors is necessary to provide gastight areas capable of with¬ 
standing weather and corrosion. The area of contact must 
be greater than the cross-section area of the conductors 
involved to avoid resistance and heating. 
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SOLDERING SEMICONDUCTOR COMPONENTS 

When soldering the lead of a semiconductor component 
such as a diode, transistor, thermistor. I.DR etc, it is desir¬ 
able to use a light-duty (25W or less) soldering iron. If a 
larger rated iron is used, excessive heat may be conducted 
into the component, causing a permanent damage. The 
following points are worth noting at this stage: 

Heat sink 

When soldering or dc-soldering the leads of a semicon¬ 
ductor component, a heat sink should always be used to 
absorb heat that may otherwise be conducted into the 
component. A very convenient heat sink can easily be 
made by soldering a small sheet of copper or brass to a 
’crocodile clip, as shown in big. 13. In use, the clip is at¬ 
tached to the lead of the component at some point between 
the component and the terminal to which the lead is being 
soldered. Use of a long-nose plier to grasp a bare portion of 
the semiconductor's lead neat the terminal to which the 
wire is being soldered also serves the purpose. 

Copper wire tip 

A medium or heavy duty soldering iron can be converted 
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Fig. 10: Basic terminal styles or solderless crimped terminal styles: 
(a) ring tongue; (b) spade tongue; (c) hook tongue; (d) Hanged spade 
tongue; and (e) flag tongue 

into a satisfactory soldering tool by wrapping a copper wire 
(14 to 16 gauge) to work as a tip, as shown in Fig. 14. To 
enable the maximum amount of heat conduction from the 
parent tip to the working tip, the parent tip should be 
thoroughly cleaned and the wire should be tinned before 
wrapping. 

Voltage leakage 

Some semiconductor components, ICs and LSIs are very 
sensitive to voltage, especially the MOS types. Let us con¬ 
sider a MOSFET, in which a very thin layer of Si02 forms 
the dielectric between gate and channel. This layer has 
extremely low leakage. Hence a static charge can build up 
and become high enough to cause a breakdown of the dxide 
layer. Some transistors are so sensitive in this respect that 
they are shipped to users with their leads' wrapped in a 
metal foil to keep potentials between leads nil. Same is the 
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C PIGTAIL CONNECTOR (1 CHIMP) 

Fig IV Three methods of splicing wires with crimping tool and 
connectors 


case with MOS ICs and MOS LSIs. 

The possibilities of an electric charge being transferred 
from the soldering iron to a semiconductor cannot be ig¬ 
nored lor the following reasons; 

1. The heating element in soldering iron is a coil of wire. 
When AC voltages are applied to it, a varying magnetic flux 
may be developed which may get induced by transformer 
action in a nearby closed electrical circuit. Thus, if the 
soldering iron's coil happens to be sufficiently near a closed 
circuit including a low-impedance transistor, enough cur¬ 
rents can be induced to damage the transistor. 

2. Mica or ceramic normally used as an insulator bet¬ 
ween the healing coil and the metal parts of the soldering 
iron are good dielectrics for a capacitor. Some AC voltage 
can be transferred to external circuits through the capaci¬ 
tance effect of the insulator as a dielectric and the coil as a 
voltage source. 

3. The insulation material, mica, is not a perfect in¬ 
sulator. It may have a very high leakage resistance of sev- 
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Fig. 12: Hand crimping tool/tools 

eral hundred megohms. But the MOS components to be 
soldered may have an even greater impedance of several 
hundred or more megohms. In that case the components, if 
soldered without any precaution, can be exposed to nearly 
full voltage of the coil. 
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The solution to these problems lies in tho use of a low 
voltage (12V or 24V) iron using an isolating transformer 
with a transient suppressor. This brings the m aximum po¬ 
tential well below the breakdown potential of the oxide 
layer in the MOS components. 

Post-soldaring treatment 

Tp be chemically effective, every flux must be corrosive 
to some degree. Otherwise it will be incapable of re moving 
tarnish from the surfaces to be cleaned. Only the residues 
of water-white rosin or properly treated activated l-osins 
cap be left on the assembly under special conditions. It is 
therefore safe to say 'hat the best practice for good solo’er- 
ing includes a flux removal operation. 

Many organic solvents like acetone, amyl acetate, carbo n 
tetrachloride, toluene and xylene can be used to remove 
the rosin flux residues. However, while using these chemi¬ 
cals proper care must be taken as most of the chemicals are 
easily flammable and may cause serious irritation to an im- 



Flg 13: Crocodile clip can work as heat sink 

dividual when inhaled or absorbed through the skin. Work 
should be carried out in a properly ventilated room and 
workers should be provided with gloves. 

After treating the soldered assemblies with the flux re¬ 
moving chemicals, they should be further cleaned in either 
a vapour degreaser or in an ultrasonic cleaning equipment. 

In order to prevent formation of corrosion, whatsoever, 
a protective layer or coating should be applied over the 
soldered printed circuit card. It may be applied by brush¬ 
ing, spraying or dipping. A layer of varnish or lacquer may 
very well serve the purpose and at the same time allow 
repair work in the future. The use of epoxies on the other 
hand, prohibits future repair work. 

Do’* and don’t* for soldoring 

Whether soldering a few connections or thousands, the 
basic requirements for good soldering remain the same. 
Following are a few points to be remembered: 

1. Select proper soldering iron (25W or less for elec¬ 
tronic assembly work). 

2. Do not solder unclean or oxidised surfaces. 

3. Use only rosin fluxes. 

4. Do not depend on a soldered joint to withstand 
mechanical or physical stresses. 

5. Do not touch component connecting leads with bare 
fingers. 



Fig. 14. Extending the tip of a soldering iron using bare copper wire 

6. Use heat sinks for soldering resistors with rating up to 
1W, capacitors and all semiconductor components. 

7. In dip soldering, always use a solder pot or bath wide 
enough to accommodate work pieces comfortably and 
deep enough to maintain a uniform temperature through¬ 
out. 


8. Avoid double dipping printed circuit assemblies. 


9. Don’t put terminals too close together on a printed 
circuit board. 

10. Do not use solder to hold parts together. 

11. Design equipments into easily solderable sub-units. 

SOME COMMON SOLDERING DEFECTS 

.Defied 

Explanation 

Main reasons 

1. D ry solder 

The solder does 
not adhere well to 
either of the work- 
pieces; may cause 
'noise' voltages in 
the circuit 

1. Poor wetting or 
solderability 

. 2. Unclean surfaces 

3. Insufficient soldering 
temperature 

4. Flux activity not 
proper 

5. Base metal not compatible 
with solder 

2. Inter¬ 

A joint or connec¬ 

I. Shaking of either member 

mittent or 

tion which has 

during soldering (after 

loose joint 

t Yactured or come 

lot we 

heat source is removed) 

2. Soldering temperature 
not high enough 

3. Non-eutectic solder 
used 

4. Design does not provide 
sufficient joint strength 

3. Excessive copper/ 
iron in the solder (parti¬ 
cularly in wave soldering) 
leading to a brittle joint 

3. Corroded 

Corrosion on the 

1. Excessive flux activity 

joint 

solder (m the 
terminal 

and consequently flux 
residual becomes corrosive 


2. Environment is corrosive 

3. Post-soldering treatment 
not given 


1. Lifting 

1. Too high soldering 

of PCBat 

temperature 

the solder 

2. Soldering time too long 

point 

3. Defective laminate 


4. PCB circuit too 


narrow in width 
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the 
specialists' 
specialists 



UPTRON started its hunt 
for talent to achieve an 
objective in the shortest 
possible time. 

This was to develop and 
encourage the 
electronics industry in 
the state. 

In the process of 
screening the brightest 
of young specialists 
drawn from various 
disciplines, we became 
specialists ourselves. 

Certainly the team of 
young dedicated men 


has done well. They 
have spread the change 
impulses throughout 
the length and breadth 
of U.P. 

The result— 
a transformation. 

Rapid development. 
More exciting future 
possibilities. 


U P Electronics 
Corporation Ltd 

4 Prag Narain Road 
Lucknow-226001 
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SOLID STATE AUDIO VISUAL 
ANNUNCIATORS 
feat uring 

• Choice of a wide range of display con 
figurations with four facia sizes and 
bull's eye display 

• Reliable, performance proven electronics 
in serviceable P. C. modules 

• Remote or integral modular power packs 

• Variety of standard sequences including 
First-in and time-delayed annunciation 

• Replaceable Photo typeset film legends 
for easy readability and panel aesthetics 

• Special annunciators with trip contacts 
and solid state logic interlock systems 

• Annunciators operating directly from 
24V/50V/110V/220V DC 

• Intrinsically safe annunciators certified 
by CMRS Dhanbad 

• Zener Safety Barriers and Multiway Switch 
Barriers for connection to hazardous area 

We welcome enquiries on applications 

requiring specialized equipment and 

endeavour to provide original design and 

application assistance, wherever possible 

INDUSTRIAL INSTRUMENTS & CONTROLS 

308 "NEELAM", 108 Worli Sea Face Road 
Bombay 400 018 

Tel. 89 2475 Telex: 011 -4650 ALAM 
37 6521 Gram: STATSWITCH 
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CONTVARIABLEAUTOTRANSFORMERS 


OUR OTHER PRODUCTS : • VOLTAGE STABILIZERS# HIGH VOLTAGE TESTERS 

• SERVO MOTORS • ALTERNATORS • SPECIAL TYPE OF TRANSFORMERS 

• SERVO OPERATED AUTOMATIC VOLTAGE STABILIZERS# BATTERY CHARGER 

PARADISE INDUSTRIES 

18A, Mayapuri New Delhi 110064. Phones 591411, 591423. 


J.B.TIMERS, GENERAL PURPOSE & POWER RELAYS 



J. B. BOTTLING CO. Pvt Ltd. (ELECTRONICS DIVISION) 

19 A, Mayapuri Ind. Area, Phese I New Delhi 110064, Phone S91423, 591411. 

SOLE SELLING AGENTS M/s. MITTAL ENTERPRISES. 1724, Bhagirath palace Chandni Chowk Delhi-6. Phone : 279522. 













Make Yourself This 
FUNCTION GENERATOR 

Using A Single 1C K. Padmanabhan 


The testing of various electronic equipments, including 
amplifiers and radio receivers, is very much simplified if we 
have the proper instruments. One such important instru¬ 
ment is the audio frequency generator. A generator which 
can produce square, triangular and sawtooth waves in addi¬ 
tion to the sinusoidal waves is called a ‘function generator.’ 

A function generator is much more useful than an AF 
generator as it can be of great help in testing a wide variety 
of electronic equipment. Some commercially available 
function generators are capable of producing sine, square, 
ramp and triangular waveforms over a wide frequency 
range—from as low as 0.001 Hz to 100 kHz. 

The circuit given in this article requires an inexpensive 
IC to which only a few external components need to be 
added. However, the output voltage swing of the function 
generator is only 3 V, and its frequency range can go up to 
50 kHz only. This is not in any way a serious limitation, 
because a function generator is not generally required to 
measure beyond this range. 

c 



Fig. 1: Integration ot a positive voltage 



Fig. 3: Integration of negative voltage 

The total cost of the components used in this circuit 
hardly exceeds Rs 100. The components are available loc¬ 
ally, including the IC. The performance of the circuit has 
been tested a number of times and the circuit has proved 
itself quite reliable. Following the instructions in this arti¬ 
cle, anyone should be able to construct and use it without 
much difficulty. 

Principle of operation 

The general principle of all function generators is to first 


produce a triangular wave and then shape it into a sine 
wave. This method is thus different from the older R-C or 
L-C oscillator type AF signal generators, which produce 
the sine wave directly by oscillation. The shape of a 
sinusoidal wave obtained from a triangular wave is, how¬ 
ever, not as perfect as what we get from the oscillator type 
instruments—a point which must be borne in mind. 

Fig. 1 shows the schematic of an operational amplifier 
connected as an integrator, with a capacitor between out¬ 
put and input terminals. If a positive DC voltage is applied 
at the input, the capacitor charges up linearly and we get a 
straight-line output voltage (ai-b). 

If we connect a suitable trigger circuit (Fig. 2) at the 
output of this straight-line voltage, and if it triggers at point 
‘b’, then its voltage output will change sign from a positive 
voltage to a negative voltage, from point ‘b’ to ‘c’. 

Now, consider Fig. 3. Here, by suitable interconnecting 
arrangement, the negative voltage ‘c’ of Fig. 2 is connected 
to the input of the opamp integrator. Now the integrator 
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Fig. 2: Trigger circuit changes from positive to negative output 



Fig. 4:Slne shaping 

capacitor starts.discharging in the straight line manner 
downward, from ‘b’ to ‘d’. So, one wave of the triangle has 
been generated. 

Once again the trigger circuit starts to switch over from 
negative to positive after reaching point ‘d’. This positive 
voltage, when again applied to the integrator, generates 
the next positive-going straight line (d-e). 

In this way, a continuous triangular wave is generated. 
The frequency of this wave is decided by the values of the 
resistor and the capacitor, and by the threshold values of 
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Fig. 5: Pin numbers and Internal schematic of 1C 4011A 





Fig. 7; Generating the sine curve 
the trigger circuit 

To get a sine wave from the triangular wave, the general 
method is to use a field effect transistor. This transistor has 
its V-! characteristic in the shape of a sine curve below is 
‘pinch-off voltage.' As shown in Fig. 4, the triangular input 
wave gets flat-topped and flat-bottomed because of the 
characteristic curve of the FET. In fact, the FET must be 
biased properly if it has to do its job properly in shaping 
both the top and bottom of the triangular wave. 

The generation of a sawtooth waveform is simple. A 
sawtooth is just a triangle with its second edge falling down 
steeply. So. in place of the resistor in the integrator, if we 
bypass the resistor for the negative half by a set of diodes 
(see Fig. 8), we get a faster fall for the part b-d. 

Circuit description 

The circuit uses only one IC which performs the func¬ 
tions of an integrator, trigger circuit as well as sine shaper. 
The IC used is the CMOS type CD4011AE, which is a 
‘quad two input NAND gate,’ a digital IC, equivalent func¬ 
tionally to the TTL type 7400. This IC comprises four 
gates, each of which has two inputs and one output. The pin 
numbers of this IC and its internal schematic are shown in 
Fig. 5. However the gates of the IC are not used in this 
circuit conventionally as digital gates, but somewhat in the 
manner of linear amplifier circuits. 

It can be tested and shown that each of these gates can be 
used as an operational amplifier with a gain of over 100. 
Thus, in order to connect the first gate as integrator, we 
have a capacitor C and a resistor Rl. Gates 2 and 3 form a 
trigger circuit which has an upper trigger level of about 3.5 
volt and a lower level ot 0.5 volt. So, the capacitor voltage 
swings between these values in generating a triangular 
wave. The resistor R5 varies the frequency in a continuous 
manner. ‘VRT is required to adjust the symmetry of the 
triangle. 

Now, in Fig. 6, the three gates of the IC are used. The 
fourth gate is used for generating the sine wave from the 


Fig. 8: Generating a sawtooth curve 

triangular wave, as shown in Fig. 7. ‘VR2’ adjusts the bias 
of the MOS FETs in the gate input and ‘VR3’ adjusts the 
gain so that symmetry and shape of the wave can be ad¬ 
justed as near as possible to a sine curve. An oscilloscope is 
required for this adjustment. 

The complete circuit diagram is shown in Fig. 9. This 
includes the switch for the selection of the capacitor C to 
give the five ranges of frequencies, the “fine’ frequency 
control using potentiometer (R5 for Fig. 6) and the diode 
selecting switch S2 for selecting either triangular, sinusoi¬ 
dal, square or sawtooth waveforms. The circuit also con¬ 
tains three transistors which are emitter-followers to give a 
low impedance output. The outputs arc 3 V pcak-to-peak 
for triangular and 5 V peak-to-peak for square and sinusoi¬ 
dal waves. An external potentiometer of 10k can be added 
if a variable output is required. The circuit as such gives 
three fixed-voltage outputs. 

The power supply circuit is also shown in Fig. 9, which 
gives a zener-regulated +• 5 V supply and a simple filtered 
negative supply using a tapped secondary transformer. 

Construction and testing 

The circuit is simple enough to be wired easily on a 
commercially available strip type of printed circuit board, 
cutting the tracks and linking with wire as required. A 
socket should be used for the IC. The front panel, with a 
layout which may be as shown in Fig. 10, should first be 
prepared and the switches and the potentiometer fitted. 
The printed board may then be fitted with a bracket to the 
front panel and the interconnections made. The panel and 
the PCB may be housed in a box together with the trans¬ 
former XL 

After checking the wiring, check for the proper voltages 
at the power supply, and then insert the IC carefully into its 
socket. Be sure to note the pin locations correctly and 
handle the IC either without touching the pins or wet your 
hands with water before handling it. 

After switching on and keeping the slide switch S2 in the 
sine-wave position, look for the triangular wave at pin 3 on 

ELECTRONICS FOR YOU 


54 








TRANSFORMER I ■ W D5 i 


—w—' 

06 

Fig. 9: Circuit diagram of the function generator 


voltages at the input and output pins. If v'ol ages at tnc 
input pins are high, the output pin voltage must be low. and 
vice'versa. If any of the gate voltages stay in the inter¬ 
mediate range (neither high nor low-), the reason could he: 
(i) the wiring may be incorrect, (ii) the IC may not have 
been inserted firmly in its socket or (iii) the IC has been 
damaged. 

After getting the triangular wave, adjust its symmetry, 
using VR1'. Now look for the output voltages, at the 
output terminals, which would be present if the emitter- 
follower transistors were wired correctly. Next adjust the 
waveform of the sinusoidal wave using ' VR2’ and ’VR3' 
one after the other. 

Use only a CD 4011AE IC. Using a 401 IB or 4011 will 
not give a sine wave in this circuit. The 401 IB is a higher 
voltage type and hence the sine wave may not shape up well 
in this circuit. 

Now switch the slide switch S2 to the sawtooth (Ramp) 
position. The sawtooth waveform should now be 
noticeable at pin 3. If not, check the interconnections to the 
switch via the diodes D1 and D2. 

For frequency calibration, draw a circle of 270" gre on 
the panel and mark off graduations, initially with a pencil, as 
shown in Fig. 10. These will mark the frequency values. 
Using switch-1, you can get the various frequency ranges as: 


PARTS LIST 

IC1—CD4011 AE integrated circuit (see text) 

T1 to T3—BClOSb 
Dl, D2—IN414B diode 

D3 to D6—100mA, 25 V rectifier diodes (SRI 00 or EC051 type) 

D7—5.1V, 500mW zener diode 

R1—47-kilohm resistor 

R2— 100-kilohm resistor 

R3, R4, R8, R9, R10—10-kilohm resistor 

R5—lOO-kilolim, 23mm carbon potentiometer 

R6—10-ohm resistor 

R7—470-kilohm resistor 

Rll, R13, R15, R17, R18, R19—1000-ohm, '/j-watr rcsisioi 

R12, R14, R16—1-kilohm resistor 

R20~330-ohm, Yi-watt resistor 

(All resistors 'A-watt rated, unless specified.(Uberwise) 

VRl—22-kilohm vertical preset 
VR2, VR3—220-kilohm preset 
Cl—lOpF, 64V capacitor 
C2— fpF, 64V capacitor 

C3—0.1 jiF ( any voltage) metallised polyester capacitor 
C4—O.Ol^iF (any voltage) metallised polyester capacitor 
,C5—0.00 UiF (any voltage) metallised polyester capacitor 
C6, C7— lQpF, 12V filter capacitor 
XI—220V/6V-0-6V, 250mA transformer 

51— 5-way (use one pole) band switch 

52— 2-pole, 2-way slide switch 

Misc.—Approx. 18cm X 15cm aluminium sheet for front panel, a 
suitable enclosure, 14-pin dual-in-line IC socket, 4 terminals, 
printed circuit board (if desired). 

a cattiode ray oscilloscope. A square wave should be avail¬ 
able at pin 4. If either or both of the waves are absent, test 
whether all gates are functioning properly by observing the 


Position Value of 'C 

of Si- 


Frequency raixge 


1 

2 

3 

4 

5 


KIjjF 
1 jiF 
0.1 jiF 
0 01 jiF 
O.OOljiF 


0.1 to 1.5 Hz 
1 to 15 Hr 
10 to 150 Hr 
100 to 1500 Hz 
1000 to 15000 Hr 



0 

SINE 


RAMP 


o 

1RIANQ. 


PU^SE 

SQUARE 


COMMON 


Fig. 10: Layout of the front panel 


If a larger output voltage is required, a suitable amplifier 
circnit can be added. 

All the output voltages have a DC level, which is about 
2.5 V for sine and square or sawtooth waves and about 1,5 V 
for sine wave. At the frequencies above 10Hz, these maybe 
blocked by a capacitot-resistor filter added externally while 
using the unit. 
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£ more but works much better. 


When you went Frequency 
Counters ot the highest order, 
there should be no compromise. 
Neither in quelity, nor on price. 
Keeping this in view. ECU. 
presents you with three 
exclusive models covering the 
simplest to the most execling 
applications: 

• FC 738 • FC 6000 - FC 731A 
Selient Features 

• Measurement ol frequency, 
period, multi-period average, 
frequency ratio end multiples 
of ratio ot Sine waves end 
pulses. 

• Time interval between external 
contact closures also possible. 


* Extensive use of integrated 
circuits. 

* Use of highly stable crystal 
oscillator in a temperature 
controlled oven. 

* Display by eight in-line cold 
cathode numerical tubes. 

Model FC 736 

Range: 10 Hz to 150 MHz (A.C. 
coupled). Range extendable by 
external Heterodyne Frequency 
Converter and Piascater. 

Sensitivity: 

10 mV RMS up to 15 MHz 
20 mV RMS up to 50 MHz 
SO mV RMS up to 100 MHz 
100 mV RMS up to 150 MHz 


Model FC 6000 
Range: 10 Hz to 50 MHz 
(A.C. coupled). 

Sensitivity: 

30 mV RMS (Sine waves); 

90 mV peak to peak for pulses 
of positive polarity at 60% duty 
ratio; can count below 10 Hz 
and above 60 MHz with 
reduced sensitivity. 

Model FC 731A 
Range: 10 Hz to 55 MHz 
Sensitivity: 

30 mV RMS (Sine waves) from 
10 Hz to 55 MHz. Can count 
below 10 Hz and above 
55 MHz at reduced sensitivity. 
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A Universal Schmitt Trigger 

Several circuits exist for using NE 555 as a Schmitt trigger. 
The circuits are so arranged that when the voltage exceeds 
a set value, say VI, the output of NE 555 becomes high. 
When the voltage falls below, say V2, the output becomes 
low 

Almost all such circuits use the internal hysteresis pro¬ 
vided by the three 5k resistors. Though such circuits are 
simple to design, the Schmitt trigger action of such circuits 
puts a limitation on the designer. In such circuits, for exam¬ 
ple, the difference between VI (the upper trip point) and 
V2 (the lower trip point) is fixed at 1/3 Vcc by the internal 
potential divider, and this difference cannot be varied. 

The circuit shown in Fig. 1 avoids this limitation. It 
enables the use of an NE555 as a general-purpose Schmitt 
trigger with externally adjustable characteristics. 

R1 and R2 form a potential divider of Vcc and apply a 
voltage R1 

VI -x Vcc 

R1 +R2 

to terminal 6. Similarly, a voltage 

R3 

V2 - x Vcc 

R3 +R4 

is applied to terminal 2. 

The input voltage V1 is applied to terminal 5 (negative 
terminal of threshold comparator). Also, the input vol¬ 
tage VI is divided into half (by the internal 5k resistors) 
and is applied to the positive terminal of the trigger com¬ 
parator. 

When the inpu: voltage exceeds twice the value of V2, 
the trigger comparator output becomes high and the output 
of NE555 becomes high. After exceeding twice the value of 
V2, if the input voltage reduces, no change in the timet 
output occurs until the input voltage goes below VI. When 
the input goes below VI, the threshold comparator output 
goes high and the timer output goes low. Thus the NE555 
acts as a Schmitt trigger with adjustable hysteresis points of 
2xV2 and VI, 

Care should be taken to keep 2xV2 larger than VI, as is 
expected from any Schmitt trigger. If this is not satisfied, 
the timer will not behave as a Schmitt trigger but will 


operate as a simple comparator (with 2xV2 as the compari¬ 
son voltage). 

Another important point is that the internal impedance 
of the input voltage should be very low, so that the voltage 
at negative input of the threshold comparator is now sig- 


} VCC. 



OUTPU 



Fig. 1: NE 555 as Unlvaraal Schmitt Trigger 
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Fig. 2: Actual circuit for the given specifications and input 
output waveforms 


saaoMostittM 

Mlsc - Penllght nil (with holder), wire* 

l. Upper Trip ( 2*V2) 2 volu 

2 Lower Trip Point (VI) 1 volt 

(Since V2 *V| aIV, one potenrlel divider h tuffidem) 


nificantly modified by the internal potential dividing resis¬ 
tors (connected to Vcc and earth). 

A typical circuit is given in Fig. 2 along with input and 
output waveforms. 
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Miniature Hearing Aid 

The circuit of the hearing aid shown here is simple and gives 
a sufficiently high volume. 



The transistors used arc easily available. There equival¬ 
ent may also he used. 

In order to save space, the base of the former transistor is 
biased by the latter s collector load, except in the case of 
the last transistor. 

The speaker works as a microphone. Any speaker may 
be used, but it should be as small as possible. The trans¬ 
former used here is a driver transformer, usually used in 
portable radio receivers. 

A 1.5V penlight cell is used for supply. As the current 
consumption is very low, it lasts for a long time. 

DILIP CHAUDHARI 

Mains Lamp Flasher 

With Added Attractions 

This electric lamp flasher which may be used as a warning 
light works directly on 230V AC mains. 

The diodes Dl to D4 in Fig. 1 convert the alternating 
voltage into pulsating DC voltage. Components Rl, Cl, 
R2 and C2 form the timing circuit to control the flashing 
rate. When the charged voltage across the capacitor C2 
exceeds the neon's (Nl) firing voltage, the neon fires and 
provides the required triggering current to SCR. Then the 
SCR also fires and acts as a short, connecting the lamp 
across the AC mains. Finally, when the voltage across 
capacitor C2 falls below the maintaining voltage of the 
neon, the neon stops conducting and the SCR also returns 
to its non-conducting state, thus disconnecting the lamp 
from AC mains. The capacitor C2 starts charging again and 
the cycle repeats. 

The lamp flashes in this circuit once evc?:j second. The 
rate can be varied, if required, by adjusting R2. 

The circuit of Fig. 2 is a simpler and a more economical 
arrangement. It uses only one diode instead of four for 
rectification. In fact, an SCR itself is a rectifier and power 
halving is done by it. The diode Dl is hotVever required 


because without it the timing period will get disturbed 
during negative cycles. Incidentally, it helps to increase the 
reverse voltage ratings of the SCR and also protects the 
electrolytic capacitors by providing a proper polarity vol¬ 
tage. In this arrangement the lamp flashes at a reduced 
brightness. Thus the circuit acts as a lamp 
flasher-cum-wattage halver. A 100W bulb used in this 
circuit, acts as a SOW lamp flasher. 
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LAMP (230V AC 
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Fig. 2 

The lamp flasher may be light-controlled by adding an 
LDR across the timing capacitorC2. An LDR has high 
resistance in darkness and has little effect on the circuit 
functioning. When light falls on it (during day time), its 
resistance becomes sufficiently low to prevent the capacitor 
from charging to the neon lamp firing voltage. 

Instead of LDR a simple switch or reed relay contacts 
can also be used to short-circuit the capacitor O? when the 
flasher is not required. Thus, by controlling low current 
path of triggering ciicuit, the high load current of the lamp 
can be switched on and off very conveniently. 

Caution: Since the flasher uses a SCR. RF interference 
can be a problem. It is therefore advised to use a filter for 
eliminating the interference. 

D. VENKATASUBBIAH 
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ETTDC 

ELECTRONICS TRADE AND TECHNOLOGY 
DEVELOPMENT CORPORATION LTD 


COMPONENTS 
AVAILABLE FOR READY 
SALES WITHOUT 
ANY IMPORT LICENCE 

Integrated Circuits 74 & 54 series, 
Interface ICs and Linear ICs, 
Varicap Diodes—88 105G, 

Triacs, 

Calculator Displays, 

Valve PL-504 
Computer Tapes, 

Disc Packs 
Diskettes 

Q 


COMPONENTS 
AVAILABLE FOR READY 
SALES AGAINSTAU/REP 
LICENCES FROM IRMAC 

Voltage Dependent Resistors, 

EHT TV-20 Rectifiers, 

EHT Transformers, 

Tape Deck Mechanism 

Condenser Microphone for Tape Recorders 

Calculator Printer SEIKO 310, 

TV ICs, 

Transistors & Diodes, 

DowCorning Heatsink Compound, 
Capacitors. 


ALL ELECTRONIC ITEMS ON OPEN GENERAL LICENCES CAN ALSO REARRANGED 
FOR SUPPLY TO ACTUAL USERS WITHOUT AU LICENCES. 


ETTDC represents: 

ELDON INDUSTRIES INC. (USA) 

(a) ELPOWER SOLID GEL RECHARGEABLE 
BATTERIES 

(b) UNGAR SOLDERING/DESOLDERING 
EQUIPMENT 

2. ELECTRO MATERIAL CORP. OF AMERICA 

(a) THIN FILM AND THICK FILM 
MATERIALS 

(b) PRODUCTION AIDS 

3. HYPERTAC CONNECTORS (U K.) 
COMPLETE RANGE OF CONNECTORS 

4. MATHEY PRINTED PRODUCTS LTD (U.K.) 

(a) PLATINUM RESISTANCE 
TEMPERATURE DETECTORS 


(b) VIDEO DELAY LINES AND VIDEO FILTERS 

(c) SILVER MICA CAPACITORS 

5. OY CAPACITIORS, FINLAND 

(a) METALLIZED POLYCARBONATE AND 
POLYSTYRENE CAPACITORS 

(b) METALLIZED POLYESTER CAPACITORS 

6. THERMAL SYNDICATE LTD. (U.K.) 

(a) PURE FUSED QUARTZ SILICA 

(b) SYNTHETIC VITREOUS SILICA AND 

(c) PURE FUSED MAGNESIA PARTS 

7. WIDNEY DORLEC (U.K.) 

STEEL RACKS, CABINET CONSOLES, 
SPECIAL METAL WORKS AND TELESCOPIC 
SLIDES AND CONSTRUCTION 
SYSTEMS 


FOR DETAILS PLEASE CONTACT: 
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ELECTRONICS TRADE AND TECHNOLOGY DEVELOPMENT CORPORATION LIMITED, 
COMPONENTS AND MATERIALS DIVISION 15/48 MALCHA MARG NEW DELHI-110021 
TELEX. 3809 NEW DELHI GRAM: TRADETECH. NEW DELHI 
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THE WORLD 
OF ELECTRONICS AND 
SUJATA SALES 
AND EXPORTS LIMITED 

SUJATA SALES is a trusted name as suppliers of quality 
material to the Indian Electronic Industry. 

They represent exclusively National Semi-Conductors of U.S.A., 
one of the largest manufacturers in the world with the widest 
range of Electronic components suitable for all applications— 
industrial.consumer. tele-communications and computers 
Besides SUJATA can supply raw material for semi-conductor 
industries such as chips and Discs. Headers and Lead frames. 
Moulding Powders etc. made by National Semi-Conductors 
or their Associates. 

SUJATA'S function does not just end with the supply of 
components to suit the manufacturing and developing require¬ 
ments of their various constituents-they also provide other 
items such as Floppy Disc Dfives, Printers. Tape Drives or any 
National Semiconductor other peripherals that go along with National chips. 




SUJATA SALES-YOUR STRONGEST LINK TO THE WORLD OF ELECTRONICS. 



Contact us for all your requirements today. 

SUJATA SALES AND EXPORTS LTD. 

112, Bajaj Bhavan, Nariman Point, 

Bombay-400 021. 

Phone: 234658. Gram: ELECTECH. Telex: 011-3855 


Branches at: 
Calcutta 

New Delhi «. 

Secunderabad 8 

Bangalore. 
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ELECTRONIC EXCHANGE 

IT! has developed a 10-line electronic 
exchange suitable for 
intercommunication in hospitals, 
banks, commercial and industrial 
organisations. Incorporating 
integrated circuit technology, the 
exchange can operate directly from 
230V power supply. It is now available 
in two designs—for one conversation at 
a time and for two simultaneous 
conversations. The exchange weighs 
only 10 kg. 

Unlike office intercom system, the 
electronic PAX requires only 2-wire 
cable for interconnection telephones 
spread over a large area—long lines up 



to 2 kms possible. Noiseless in 
operation (as there are no moving 
parts), it ensures complete secrecy. 
Besides it is easy to install and needs 
almost no maintenance. 

Contact: Indian Telephone Industries, 
Dooravani Nagar, Bangalore 560016. 

DIGITAL PROGRAMME 
CONTROLLER 

Thermadyne has introduced versatile 
‘Accutron’ digital programme 
controller for batch process, machine 
tool and other machine operation 
applications. This programme 
controller is suitable for applications 
where step operations are done on the 
basis of time and limit switches or any 
other switches like level, temperature 
etc. 

The step operations can tie 

* 


programmed for any number of output 
relays for each step and the dperation 
of relays can be repeated.depending 


I 


upon the particular applications. 

The controller can be supplied with 
10 or multiples of 10 steps, and 10 or 
multiples of 10 output relays. The 
feedback interlock system provides for 
Time‘AND* External Contact or Time 
‘OR’ External Contact logic. 

Another facility provided gives the 
engineer a choice to select either of the 
two time ranges of 9 hrs - 59 mts or 9 
mts-. 59 secs for individual steps. 
ProsHsion is also given for external 
contacts to start or stop the controller. 
Contact: Marketing Division, 
Thermadyne Private Ltd, C-I20 
Naraina Industrial Area, New Delhi 
110028. 

CALCULATOR-CUM-CLOCK 

Calcom's Card Quartz calculator is the 
size of a visiting card and incorporates 
an alarm clock. Only 8mm thick, this 
8-digit LCD display calculator includes 
a memory. In case you forget, its 'auto 
power-off facility switches off the 
calculator after 7 minutes. 

When in use as a clock, it shows 
hours, minutes and seconds. In 


addition it can show day and date and 



give off alarm or hourly beeps. It may 
be used either in 12-hours or 24-hourst 
mode. 

Contact: Calcom Electronics, G-2/16, 
Ansari Road, Darya Ganj, New Delhi 
110002. 

RELAY MOUNTING SYSTEM 

The cascade mounting system of 
‘Eagleman’ rclaytime series 102 


enables mounting of up to ten relays on 
only two spaced holes in a chassis. The 
system makes the optimum use of 
vertical space and permits flexibility in 
providing one or more relays in the 
same cubicle without additional fixing 
holes. The mounting is simple, and any 
relay may be replaced without 
disturbing others. The pack can be 
supplied factory-assembled and tested. 
Contact: Eagleman Enterprises, 

3119A Kirtinagar hull Area, New Delhi 
110015. 
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BEL specialises in 
Microwave Tube technology 



r --sr 

Magnetrons lor naMptional, search and 
fire control radar systems 
conforming to military specifications 


From ikt very beginning BR hn bun continually upgrading i» vacuum tuba tuchnology. Magnetrons which mo high pawn oscillator lubai 
oponting « microwave fraguanciar, ara a data of vacuum tubat raguirmg computer-aided design and sophisticated procaaa technology. 

BEL designs and manufactures a number of fixed frequency, tunable, pulsed and CW magnetrons fdr defence applications. 

Yat microwave tubas ara just one facet of BEL’s component capability. 

The other well known components that professionals all over stake the performance of their equipment on ere: Receiving Valves, 
transmitting Tubat. X-ray Tubas. Cathode Ray Tubas. TV Picture Tubes, Hybrid Microcircuits. Integrated Circuits. Germanium and Silicon 
Semiconductors. Passive Components and Printsd Circuit Boards — just to name a few. 

BEl's contribution m fact goes far beyond the mere supply of high quality, high reliability components. It constitutes As pioneering work 
done in the design end manufacture of the widest rsngo of components end equipment conforming to JSS. MIL. ISS and DEF 
standards employing the latest trends and State-of-the-art technology. 

Yat BEL's most important contribution is the creation of total systems capability in electronics in Indio. 

BEL-te aders in professional electronics 

HHMWHfflMKSlII 

HJui (A Government of Indie Enterprise) 

■SssSfl Bangalore • Ghazrabad • Pune 

CA*-Ml-7#73 
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HMT to Manufacture 
Electronic Watches 

Hindustan Machine Tools Limited 
(HMT) plans to gradually switch over 
to production of electronic watches, 
according to a recent newspaper 
report. The switchover from 
mechanical to electronic watches is 
expected to span over the next four to 
five years. 

The proposal submitted to the union 
government in this regard envisages the 
manufacture of two million electronic 
watches with knowhow for component? 
from the Citizen Company of Tokyo. It 
may be noted that this Japanese firm 
was also HMTs collaborator for the 
manufacture of mechanical watches. 

Under this project, 12 captive 
assembly units will be set up at different 
states. While HMT will initially import 
components from Citizen for these 
units, over a period of time the required 
components will be manufactured in a 
plant which is to be set up at Tumkur in 
Bangalore. 

HMT also proposes to set up an 
ancillary complex as a part of the 
project. This complex will comprise 18 
independent units for the manufacture 
of one million watch cases. 

The two-million watch manufacture 
project is estimated to cost Rs 300 
million and the ancillary complex will 
cost around Rs 64 million, leading to a 
total expected investment of Rs 364 
million. This investment will be phased 
over a few years as HMT proposes to 
begin manufacture of electronic 
watches gradually—200,000 watches a 
year going up to 400,000 watches a 
year and so on. 

Telerad Closed Down 

Radio and television manufacturing 
unit of Telerad (belonging to Sarabhai 
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group) has closed down due to labour 
trouble. The company has incurred a 
loss of about Rs 10 million. 

In November last, the Maharashtra 
government had permitted the 
company to close down its radio 
division. One of the unions took a 
realistic view, while another union 
opposed this decision of the 
management and the Maharashtra 
government. The inter-union rivalry 
resulted in a long-drawn strike. 

While the management was keen to 
continue the marketing of TV' sets 
under its brand name, though 
manufactured by small-scale units, the 
workers opposed this move. The entire 
staff of about 700 persons has therefore 
been retrenched 

Siemens: Satisfactory 
Performance 

In spite of serious disruptions in 
operations arising out of a disturbed 
labour situation. Siemens India has 
been able to maintain its dividend 
during 1978-79 at 16 per cent involving 
a payment of Rs 115 million. 

The company did suffer a slight 
setback last year in the sales turnover 
which dropped by 6 per cent to Rs 7 i 2 
million. The pre-tax and after-tax 
profits also declined from Rs 870 
million to Rs 580 million and from Rs 
250 million to Rs 200 million 
respectively. 

The company’s chairman, Mr D.M 
Khatau, hopes for a much better 
performance during the current 
accounting year with the labour 
situation under control, and with the 
order books of the company standing at 
an all time high level of Rs 765 million 
at the end of February 1979. 

During 1978-79, Siemens India 
made a remarkable breakthrough in 


turnkey project business. It expects to 
bag big export turnkey contracts in the 
field of power generation, signalling 
and telecommunications this year. 

EFC Rejects 
BEL Proposals 

Taking a tough stand against the 
growing monopolistic status of Bharat 
Electronics Limited (BEL), the central 
government's high-level expenditure 
finance committee (EFC) has turned 
down a BEL proposal for setting up 
two new projects. 

These projects were to be set up foi 
the manufacture of radar and 
communications equipment, 
navigational aids and some 
sophisticated items needed by defence, 
civil aviation and other government 
departments. 

The main force behind this move 
appears to be Prof. B. Nag, the new 
chairman of the Electronics 
Commission. The chairman wants such 
jobs to be taken up by the state 
electronics development corporations, 
which he feels should be developed into 
alternative sources for sophisticated 
defence and communication 
equipment, and should be provided 
with all technical support towards this 
end. 

This firm stand against BEL is the 
first of its kind in the company’s history 
and has not come too early. It is only 
ironical that it has been led by a person 
who was a director of BEL at one time. 

Site for Third ITI Unit 
Decided 

The Indian Telephone Industries (ITI) 
is likely to set up its third switching 
board and crossbar equipment factory 
close to Bhubaneswar city. 
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The unit, employing about 7(H) 
people, will be set up at an estimated 
cost of about Rs 650 million. It will 
produce switching and crossbar 
equipment of the value of Rs 400 
million annually. 

The Industrial Promotion and 
Investment Corporation of Orissa 
(IPICOL) is coordinating this central 
sector project which includes the 
setting up of a housing colony for ITI’s 
staff and workers. 

Keltron TV Production 
Stays at 5000 Sets 

Though Keltron was issued a letter of 
intent for increasing its TV production 
capacity from 5,000 sets a year to 
10,000 sets a seat in December 1977, it 
has not yet implemented the expansion 
and has requested for an extension of 
the validity of the letter of intent. This 
was stated by Prime Minister Morarji 
Desai in a written answer to a question 
in Parliament 

However the non-expansion of TV 
production capacity by Keltron is not 
expected to result in a shortage of TV 
sets in Kerala, even if one takes into 
account the increase in demand 
resultant upon the setting up of a TV 
centre at Trivandrum. This is because 
the major TV set manufacturers have 
already established countrywide sales 
networks so that various brands of TV 
sets will be available in Trivandrum 
when the TV centre is set up. 

Production of TV sets by Keltron 
rose steadily from 242 sets in 1974 to 
4929 sets in 1977. It however fell to 
4336 sets in 1978. 

BHEL— Siemens 
Collaboration Still Under 
Consideration 

In his answer to a question raised in 
Parliament, Prime Minister Morarji 
Desai disclosed that the proposed 
technical collaboration agreement, and 
specially the segment relating to 
electronics, between Bharat Heavy 
Electricals Limited (BHEL) and 
Siemens AG of West Germany has 
been examined by the Department of 


Electronics. 

However the agreement is still under 
consideration of the department; no 
clue as to the decision taken by the 
government was given by the Prime 
Minister. 

Among electronic items, the 
proposed collaboration covers 
monocrystalline silicon, power 
semiconductor devices, thyristor-based 
power electronic and control electronic- 
equipment for variable speed DC 
drives, and systems engineering 
knowhow relating to industrial and 
control electronic equipment. 

ECIL Developing Indian 
Script Computers 

The Electronics Corporation of India 
Ltd (ECIL) has succeeded in 
generating Devanagiri and Telugu 
characters on display screens. This was 
pointed out by Prime Minister Morarji 
Desai in a written answer to a question 
in Parliament. 

For generating the characters of 
Indian scripts on display screens, a dot 
matrix printer for 3-line printing of text 
is used. 3-tier printing is necessary 
because the upper and lower 'matras’ 
of the script have to be provided for. 

ECIL has also developed a Fortran 
compiler' to process texts in Hindi or 
Telugu. 

According to Mr Desai, several 
promotional measures have been taken 
by the Department of Electronics to 
make people more aware of the 
feasibility and potential of computers 
in Indian languages. The most recent 
was a symposium on ‘Linguistic 
Implications of Computer Based 


Information System’ organised from 
10th to 12th of November. 1978. 

Philips Mobile Lab 
Touring India 

The Philips Mobile Laboratory, 

, claimed to be unique in the world, is 
now in India and will be touring the 
major centres of t he country during t he 
next six months. 

In Delhi, for instance, a 
demonstration of the working of this 
laboratory was held on March 26. 

Among other things, this mobile 
laboratory deals with various aspects of 
providing better perception to road 
users, leading to maximal road safety. 

DCM Data Products gets 
FICCI Award 

DCM Data Products has won the 1978 
FICCI award for research and 
development (R&D) in science and 
technology. 

It has made significant contribution 
in the area of electronics by 
encouraging domestic talent and using, 
as far as possible, indigenous 
components. The electronic calculators 
and business machines manufactured 
by the company have not only resulted 
in considerable savings in foreign 
exchange but have also assisted in the 
growth of a number of ancillary units. 

The company has devised a system 
which replaces kcy-punch, and the 
verified data prepared on the system 
can be directly fed into a processor or 
transferred on to a magnetic tape. This 
process does away with the need of a 
card reader. 





S R ELECTRONIC INDUSTRIES 

(b3. HUDSON 1 IDir.KlMGSWAY CAMP OH HI 11001)9 


64 


electronicsbJsjbivou 




FACT: 



LICENCES AND LETTERS OF INTENT 

The following licences and letters of Intent were issued to electronics firms under the Industries (Development and Regulation) Act, J 951 
during the months of January and February 1979. 


Name A Address of the applicant 

Date a type 

Article 

Quantity 

and loeatien of the undertaking 

of licence 


per annum 

0) 

(2) 

(3) 

(4) 

LICENCES 

Ainsworth Balances- Ltd, 

22.2.79 

1. Single/dual pan electronic precision 

5000 nos 

501 Janmaboomi Chambers, Walchand 

(NU) 

balance (weighing range up to 16,000 gms) 


Hirachand Marg, Bombay 400038. 


2. Single/dual pan'electro-mechanical 

3700 nos 

(Nasik-Maharashtra) 


(weighing range up to 7000 gms) 

3. Sedimentation balances (for determinations 

100C nos 



in the particle size range 1 to 150 microns) 

4. Thermogravimetric balances 

250 nos 



(weighing range 25 gms) 

5. Automatic tablet weigher (weighing 
range 1 4 gm + 0.14 gm) 

250 nos. 



6. Automatic weighing units (electronic 

250 nos. 



precision balances for special 
applications) 


LETTERS OF INTENT 

Intrssll Incs., 

16.1.79 

Complex integrated circuits 

20 million nos. 

10710 North Tantau Avenue, Cupeftine, 
California 95014, USA. 

(SEEPZ-Maharashtra) 

(NU) 



Hindustan Cables Ltd, 

17.1.79 

Jelly filled cables 

560,000 v.'KM 

P.O. Hindustan Cables, 

Hyderabad 500051- 
(Hydera bad-Andhra Pradesh) 

(SE) 


(after expn) 

Grindwell Norton Ltd, 

18.1.79 

Ultra-pure silicon (PolycrystaVinc. 

15 tonnes 

Army & Navy Bldg. 148 Mahatma Gandhi Road, 
Bombay 400023. (Hosur-Tamil Nadu) 

(NA) 

single crystals and wafere) 


Mettur Chemical and Industrial Corpn Ltd, 

18.1.79 

Silicon (metal) pure electronic grade 

10.000 kgs 

Mettur Dam 636402. 

(Salem-Tamil Nadu) 

(NA) 



M.S. Kamath 

18.1.79 

Ceramic capacitors 

40 million nos. 

No. 13, Terpentine Street, Richmond 

Town, Bangalore 560062. 

(Mysore- Karnataka) 

(NU) 



Shreeshyla Electronics Pvt Ltd, 

18.1.79 

Electronic grade copper-dad laminates 

720.000 sq. mtr* 

Shreeshyla, Kanakpura Road, Bangalore 

560062. 

(Bangalore-Karnataka) 

(NU) 



Amphetronix Ltd, 

22.1.79 

1. Professional grade switches 

500.000 nos. 

P.B. No. 1, Plot No. 105, Bhoaaii 

Indl Area, Poona 411026. 

(Maharashtra) 

(NA) 

2. Professional grade relays 

500,000 nos. 

Jyoti Ltd. 

23.1.79 

1. Vacuum contactors 3.3 kV—11.0 kV 

600 nos. 

P.O. Chemical Industries, Baroda 
(Baroda-Gujarat) 

(NA) 

class 

2. Sheet steel clad contnjl panels 

4Q0 nos. 


incorporating vacuum contactors 



3.3 kV—11 kV class 


MAY 1979 


6 $ 



U) 


(3) 


W 


Hindustan Cables Ltd, 

P.O. Hindustan Cables, Dist 
Burdwan, West Bengal. 
(Burdwan-West Bengal) 


23 1.79 1. Jelly filled cables 

(NA/SE) 2. Telecommunication cables 

(coaxial cables) 


600,000 CKM 
2000 TKM 
(capacity of expn) 


LETTERS OF INTENT LAPSED DURING FEBRUARY 1979 


Name of undertaking 
Si location 


Hasmudh S Desai 

Go Indo Oneni Agencies (P) Ltd, 

Bombav, (Gujarat) 


Item of manufacture 


ECO monitor etc 


Date of licence 


28.11.77 

(Lapsed) 






























CSC 


A HOUSE OF 

SEMICONDUCTOR DEVICES 

CHECK OUT OUR ENORMOUS CAPABILITY FOR 
OFF-THE-SHELF DELIVERY 

We are the trusted name in this field and feature Ex-stock delivery for the following 
semiconductor devices: 

IC's (Digital & Linear) #CMOS ©PROMs ©RAMs ©Micro Processors 
©Displays ©Diodes ©Transistors ©Thyristors ©Zeners 
©Thermistors ©Regulators ©Crystals & other special devices. 


We also have following literature for your everyday requirements: 

1.1C Master 1978 Edition Describes almost every single 1C chip 

being manufactured in U.S.A. 

Price Rs. 652.50 

2. Electronic Engineers Master (Vol. 1 & 2) 

77-78 Edition Price 435.00 

3. Electronic Engineers Catalogue 

1978 Edition Price Rs. 87.00 

i. EEM Filing System Price Rs. 87.00 

5. Travel Master 1978 Price Rs. 217.50 

6. EEM 76-77 Directory Volume Price Rs. 87.00 

For all your requirements please do write to us or give us a tinkle, and be sure 
that we would have solution to your needs. 

contacting point: M/s Chawla Sales Corporation 

3481 Netajl Subhash Marg 

Darya Ganj 

New Delhi 110002 

Tel: 277388 Telex: 031-4782 
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SPECIAL SECTION FOR SMALL-SIZE ADVERTISEMENTS 
DETAILS ON REQUEST 




Micro 


PRODUCTS 


OFFER A WIQF RANGE IN TRANSFORMERS 
b HEC1RICAL EQUIPMENTS AS: 

• SERVO CONTROL STABILIZER 

• BATTERY CHARGER < 

• FLOAT CHARGER 6 

• SCR CONTROLED BATTERY CHARGER 

• HIGH VOLTAGE TESTING SETS 

• AC TO DC RECTIFIERS 

• MAGNETIC SATURATED CORE TYPE 

STABILIZER 

• ALL TRANSFORMERS IN SINGLE ft 

THREE PHASE 

• HEAVY'DUTY BATTERY ELEMENATORS 


MANUFXCTURFW 

ELECTRO MAGNET DEVICES 

W. Z. 556. NARAINA. 

NEW DELHI-110028 


We i y.ufacture 

SERVO CONTROLLED SOLID STATE 
STEPLESS AC AUTOMATIC VOLTAGE 
STABLISERS WITH +1% ACCURACY 
FROM 1 KVA to 600 KVA CAPACITY 


Contact 

RAJSON INDUSTRIES 

S-.8/1, Ajay Enclave,New Delhi 110018 
Phone: 591606 




DIAL: 275570 


A HOUSE OF 
RESISTORS 
CAPACITORS 
SEMICONDUCTORS 
INTEGRATED 
CIRCUITS 

Distributors: 

PIKON Highvoll Silvered Mica and 
Styroflex Capacitors 
ASIAN Precision Metal Film Resistors & 
Metallised Polyester Capacitors 
AVEE Instrument Knobs. Terminals, 
Bulgin Power Plugs & Fuses 
EAGLEMAN Electromagnetic 6-amp, 
25-amp & Power Relays 
ELECT Group Boards. Lugstrips, Jewel & 
Lamp Holders & Fuses 

Authorised Stockists: 

HINDUSTAN CONDUCTORS ICs, Transis 
tors, Diodes, Zeners, FETs 
STEAD Wlrewound Resistors, Poten 
tiometers & Rheostats 
IRC Paper & Polyester Capacitors (600V, 
IkV, 2kV) Al. Can 
EV Instrument type Rotary (fixed & Selfix) 
Switches. 

ALCON Electrolytic Capacitors 
Ranqe: 10uF to IO.OOOuF, 6V to 150V 

Gen. Stockists: 

ECIL Cermets, Zeners, Silicon Diodes, 
SCRs & Power Transistors 
PEL Transistors, Power & Low-signal 
Rectifier Diodes & Ceramic Capacitors. 
KELTRON/HUNTS/PHILIPS Low-volt 
Electrolytic Capacitors 
PANKAJ/STANDARD Wirewound Pots. 
Torroidal Pots & 10-tum Pots 
ORBITRON Silicon Diodes. SCRs & 
Diffused Triacs 


DEWAN RADIOS 

1681/28 Bhagiraih Palace 
Chandni Chowk, DELHI 110006 


PRECISION REPAIRERS OF 
ELECTRICAL, ELECTRONIC & 
SCIENTIFIC INSTRUMENTS 



WE REPAIR — METERS—MEGGERS — 
WATT METER — PYROMETER — 
MOISTURE METER - GALVANOMETER 

- O METER — TRANSFORMER RATIO 
METER EXPOSURE MEIER — 

El ECTRONIC FI ASH GUN — 
ELECTRONIC CALCULATOR - SIGNAl 
GENERATOR — TV PATTERN 
GENERATOR - VOL TAGE STABILISER 

- R L C BRIDGE — VTVM — EARTH 
TESTER - VALVE TESTER - TONG 
TESTER — PROJECTOR MEDICAL 
INSTRUMENTS - ELECTRICAL 
APPAHAIUS — SWITCH BOARD 
EQUIPMENTS — THERMAl CON I HOI 
EQUIPMENTS - TAPE RECORDER - 
CHANGER— PUBLIC ADDRESS SYSTEM 

- TELEVISION AND MANY MORE 

EUNIK INSTRUMENT SERVICE 

16 CONVENT ROAD. CAI.CUI IA 700014 
PHONE 24-3537 


gFCTI'kTii 

PHILIPS 
SPARE PARTS 


%U HjCUHa>&- 

*/Q. faj/a tt/f 

Sold at most 
competitiva prices. 

Authorised Philips Dealer: 

RAJPAL ELECTRONICS 

406. Lajpat Rai Market, 
Oelhi-110006. 
t Phone 275673 


PHILIPS 


PH'llPS INDIA LlNNKP 




Sendee 
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PROTECTIVE SYSTEM FOR PRINTED CIRCUIT BOARDS 

• CONFOCOTE — Insulating & Protective coating 

• CONPOCOTE-SL — Solderable. Insulating & Protective coating 

• PCB-CLEANER — Efficient Cleaning solution for P C boards 


c ° m,a ELECTRONAIDS 

Stockists: A3, 6th Mn, V Block. Jayanaqai.lBangalore 560041 

Processors & Moulders Shilpa Electronics 

Bhageshwar Bhuwan. U-2-166C. S Devi Road, 

Lt. Dilip Gupte Road. Secunderabad 500003 

Mahlm, Bombay 400016. -14. j c Road. Bangalore 560002 


MINERVA 



TRANSISTOR SETS 
Manufactured with 
PHILIPS & GENUINE 
Components 
Manufacturers & Engineers 
MINERVA ELECTRONICS 
SOMNATH ROAD 
PALI (Marwar) Raj. 

Ph: 6952 



Rs. 500/ only from vast range 
of Electronic Components. 
Instruments. Equipments 


WRITE FOR IA TEST PRICE LIST 

| DOMINION | 

14. N€W QUllNS ROAD. OPENA NOUSC 
. BOMBAY 400004 

IPHONES. 36074 ; 382966* CABLE ' OOMIRA 



For your requirements of — 

(1) Printed Circuit Boards 
(Bakelite & Glass Epoxy — 
Singie & doubly sided) 

(2) Self-adhesive Stickers on 
1 PVC. paper, foil etc. 

(3) Metal Labels 

At most competitive rates 

Contact (office address) 

R.S. ELECTRONICS 

9/6666. Street No. 8. 

Dev Nagar, New Delhi 110005. 
(Phone . 569354) 


Manufacturars 
Of Rectifiers, 
Testing instruments 
b Transformers 


Spark Tester ter 
cable > 

Rectifiers for 
Electroplating 
High Voltage testers 
Servo Motor operated 
Voltage stabluers 
Welding echmes 
Special purpose 
Transformers 
fuse testate 
Current test fits 
Industrial Vplfage 
ragulators 
Oil test sats 



REC T IFI€RS b ELECTRONICS 
WH 49. MAYAPUAI INOUSTRIAl AREA 
PHASE 1. NEW OEtHI 1100S4 


TRANSFORMERS 

Audio, Output. Power A Control 

CHANORESH ENGINEERS 

2nd Floor. Universal Foundry Copd. 
Mogra, Andheri (East). Bombay 400069 


most 
popular “■ 
in coil 


name 


winding 

machines 


HAND OPERATED 
AUTOMATIC 
SLMl AUIOMAT'C 
HfAVY DUTY 
WAVE WtNDINt.. 
AHMATUHt WINDlNi. 



Century Machines are at work 
throughbut f ho country working 
elidbly. smoothly, profitably 



^*6 

Oeiile 

EMERGENCY 
TUBE LIGHT 
BRIGHTENS 
VDUR BUSINESS 

' ctntHM mcraiCAi 
iiSTiar. 

agencies 
• 44 oms~ agencies 

70 . A.W.BOAS CU.MADRAS-IT 




Manufacturers ol 

Eyelet*, Eyeleted tege, Earthing 

tag*, for Volume Controls (Minlture & 
shaft type), Pre-sets, Slide switch, 
Speakers. Band switches. Tag boards 
and other Electronic components 

SWEETONE INDUSTRIES 

6597, Bahadurgarii Road Delhi-6 
Phone 511456 
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AUTHORISED 
DEALERS 




| Transistors. Diodss. Zmnmr Diodss, 

Intsgrstsd Circuits, Thyristors, Powsr Rsctifisrs. 
XsroMQrsphic Accsssoriss & connectors 


Prsbhu Nivss. Opp Rephaknshns • Pol*, 
ftsjmshsi Road BAHODA-390 001 Phon# , 


54272 


TEKTRONIK 

Model 465 

(10G-~MHz Dual-Trace Oscilloscope) 

For Sale. Contact 

Mayan Industrial Corporation 

207 Kalbadevi Road, Bombay 400002 
Phone: 311525 


We distribute 

'EEI' cartridges & needles 

‘BSMT pluqs & sockets 

'NG' electro mechanical components 

‘ECM' moulded cords 

‘Movac’ tapes 

‘Vicky’ cassettes 

‘Oeaco’ components 

Tantia Electronic Co 

422 Lajpat Rai Market 
Delhi 110006 
Phone 279362 


AMERICAN ELECTRONICS INSTITUTE 

(HOME STUDY COURSE) 

New No 10. First Avenue 

Sastri Nagar. Adyar. Madras 600020 

Exciting career in 

Radio, Transistor, Television, Electronics 
tor both sex Write for free prospectus. 

Principal 


What, your project la hold up tor tho requirement of an I.C.? 

W# import Integrated Circuits for Research & Development Depts/Design 
Engineers/Hobbyists — specially Microprocessors, RAMs. CPUs,EPROMs, Crystals, . 
In small (even one or two pieces) or large quantities It normally takes us 30/60 days 
for delivery All orders must be paid for m advance Write to us 
MAYAN INDUSTRIAL CORPORATION 
207 Kalbadevi Road, Bombay 400002 


ROXY 

Ampllflers-Unlta-Mlkes 
TAPE RECORDER-2-IN-1'a 

ETA RADIO INDUSTRIES 

Patnamal Street. Pahan Dhiraj 
Sadar Bazar, Delhi 110006 
Phone 511927 


TRANSFORMERS 
Audio-Output-Power & Contro 

KAYVEE RADIOS 

Naiwala No 5 Karol Bagh 
New Delhi 110005 
Phone 561373 


Now Available: 

Sets of 1978 issues 

Complete sets of the 12 issues for the 
year 1978, including the Annual 
Number 1979 of 300 pages, are now 
available in a limited number 
A complete set costs Rs 53 only 
@Rs 3 each for the monthly issues 
(January to November) and Rs 20 for 
the Annual, plus Rs 10 for despatch 
by registered post. 

In case you are interested in a 
bound volume for your library, please 
add another sum of Rs 10, 

You are requested to send us your 
order early, together with full pay¬ 
ment. 


GANTRONIX 

Electronic Regulator* 

for FANS, COOLERS, HEATERS A LAMPS 
Range 100W to 10KVA, 220V AC 50c/s 

Research Oriented Export-Quality Pro¬ 
ducts In technical collaboration with Blrla 
Institute of Scientific Research. 

Also:- 

Gantronix Solid State Overload Indicator, 
Transistorised Battery Eliminator, and 
Solid State Light Sequence Controller 

Mid by:- 

Ganda Electronic Industries, 

Sales Depot: 4, Bullion Building, Haldlon 
Ka Rasta, Jaipur 302003. 

Phones 65135, 65991 
Trade enquiries solicited 
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VIDEOTON VT 60 combines man's cleverness and 
computer's quickness. VT 60 equipped with a 
software for wide range of applications is an 
up-to-date data processing system dedicated for 
time-sharing applications, data communication 
networks, real-time data base management, 
transaction processing. The CPU is 
microprogrammed (16 bit) on a single PC board. The 
CPU with 126 KB storage capacity is connected to 
the BUS, the data transfer of which is 2.3 MB/s and 


can handle 14 microprocessor controlled peripheral 
interfaces. 

The Hungarian VIDEOTON offers you richer 
variety of basic software than other hardware 
producers. Parallel with FORTRAN IV, COBOL, RPG 
II and PROCOL high-level program languages you 
get a MACROASSEMBLER and the DMS 60 data 
base management and transaction processing 
system as well. 



VIDEOTON 

INDUSTRIAL FOREIGN 
TRADING CORPORATION 
HUNGARY 

Budapest 62 P. O. B. 557 

TELEPHONE’ 22 94 B4, 22 96 86 
TELEX’ 22 4763 



Printed and published by Ramooh Chopra on twttelf of Electronics POTVon.30SOoWI Cti — b—, W >te R i uRtec». Now Delhi 110018 
(phone 681393). Printed at To) Prow, B-B Bahadurahah Zater Marg, Now MM T10HB Managing Editor: Ramaah Chopra 



Special Supplements: Robotron's Computers & Business Machines 
+ Digital Electronics (Part 2) 























Unique self-adhesive electrical tape 
ensures all 3 in just one operation 



IMPORTANT FACT Only a modern 
self-adhesive electrical tape holds itself 
down firmly, without additional 
material; and it protects and insulates 
without impregnation. For all these 
benefits. PERMACEL Electrical Tapes 
are unequalled. 


Only 3-in-one 


1 

2 


Insulation 

With material of ideal electrical properties 

Holding Strength 

With special thermosetting adhesive for 
absolute safety and reliability 


3 Protection 

Against specific abrasion/corrosion/moisture conditions 



PE R m a C E L Electrical Tapes 

combine insulation materials and adhesives 
in vast variety... for perfect choice 


How PERMACEL Electrical Tapes 
enable exact matching of tape 
to specific need: 

BACKINGS 

From India's first scientific 'black 
cotton' tape, to tapes backed 
with Paper. Rayon, Nylon. 
Acetate Rayon, Glass Cloth . 
And Polyester—perhaps the 
world's most important discovery 
In insulation materials. 

ADHESIVES 

Special instant-stick adhesives, 
with thermosetting properties 
for tighter holding at higher 
temperatures. 

Time-saving. Space-saving. Cost¬ 
saving benefits as never before. 
PERMACEL Electrical Tapes offer 
virtually unlimited possibilities. 


FREE Guide Booklet "What 
every electrical engineer 
ahould know about the latest 
advances in insulation 
techniques" 

For your fiee copy, msil this 
coupon to: 

Permacel Products Division 
Johnson ft Johnson Limited 
30, Forjett Street 
Bombay 400 036 


Please send me the FREE Guide Book 
on advanced insulation techniques and 
Permacel Electrical Tapes 

Name and Designation. 


Company's Name & Address. 


(Licenced Users of Trademarks) * 



Phone: 


* Date:. 


PERmacEL 

Adhesive Tapes for speedier operatione 

© Copyright JOHNSON & JOHNSON 1978 
PERMACEL and PERMACEL DESIGN ara trademarks of 
Johnson & Johnson, USA. 


Signature 


OBM/22t5 







unmatched reasons 

that make us the total 

semiconductor 

company 


I quality 
fiange 

IdeHvery 
I price 


For our condensed catalogue, write or call 

Continental Device India Limited 

C-120, Narama Industrial Estate 
New Delhi-110028 
Phone - 392651 (4 lines) 

Telex - 031-2770 Grams: "PREET" NEW DELHI 


Silicon Transistors with v CEO trom 
20 Volts to 180 Volts Diodes. Zener 
Diodes and Audio frequency transistors. 
Special Low Noise transistors for HF 
and IF application. 

Microwave transistors and 

some of the fastest switching transistors. 

Devices assembled with temperature and 
humidity control in a 0.3 micron dust-free 
atmosphere Usmg metal evaporators, 
microwelders and sophisticated 
photolithographic equipment, specially 
designed and made by CDIL 

200 quality control checks bring down 
the devices to 'Zero Defect - on 
electronic process controllers and 
computerised test equipment With life, 
temperature and pressure range tests, 
for high reliability. 

Furthermore, on-time delivery and 
competitive prices add up to making CDIL 
the total semiconductor company. 
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ITP is your Assurance of the Best 
Components from Quality Manufacturers 



k. 
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'SILICON RECTIFIERS ’WS£BK»Mr 
SILICON ZENER DIODES 
SILICON DIODES & POWER TRANSISTORS 
SILICON CONTROLLED RECTIFIERS 

pC ELECTRONICS CORPORATION , 
L>C OF INDIA UMITEO 


. ; ■ 



W/K/M 


MICRO, ROTARY • 
& MINIATURE 
TOGGLE SWITCHES 
RELAYS 

^POTENTIOMETERS 






$<rzm 3 »’ " 



• PLUG SOCKETS 

• THUMBWHEEL i 
SWITCHES 

• FUSE HOLDERS I TRANSFORMERS 


I . PROFESSIONAL 

d Isl U r FERRITES 

■ WIJ —. ELECTRONIC 

j - - O CERAMICS 

ALUMINA 

(^PBODUCTS 


• TERMINALS 


.PC. CARD FILES 
ACCESSORIES & 
LABRACK 
. INSTRUMENT 
KNOBS 

. LAMPHOLDERS 

ELCOM PRECISION 
ELECTRONICS 
PVT. LTD. 


AND 

SUB/ASSEMBLIES 


CENTRAL ELECTRONICS LTD 



TOGGLE 

SWITCHES 


* 



SOPHER a CO 


AMPHENOL 

CONNECTORS 

E.I.D. 

PARRY (INDIA) LTD 


' V '; v ;'v/'.v^- ' • A 

■■■ 

I*-*}'■■ 



my 

REED 

SWITCHES 


REED RELAYS 
AND ELECTRONICS 
INDIA UMITED 


CONTACT j 
CLEANER {kill 





HAKOTRONICS 
PRIVATE UMITED 


WIRE 
WOUND 
PRECISION 
POTENTIO¬ 
METERS 
ANALOG S DIGITAL 
MEASUREMENT CO 



Telephone: 682583 
389244 


telegram: 

'INDtASBEST' 


Special announcement: ECIL BU-205 

Best Bargain —both price & quality-wise 

500-up price Rs 26.50 
(taxes extra) 

—available off the shelf. 



Indian Technological Products 

Flat Nov 305-306. Building No. 35-36 Nehru Piece, New Oelhi 110019 



















Delta Switches & Relays now 
open up new possibilities for 
Machinery, Instruments and 
Electronic Equipments. 

PROXIMITY SWITCHES : Non contact 
switching makes Delta Proximity Switches the ideal 
alternative to a limit switch on the one hand and Solid* 
State on the other. No mechanical wear and tear, 
error or force. A life of more than 100 million dry 
switching operations. Operations can be head-on, 
slide, rotary motion or shunted. Can be used for 
Proximity Sensing. Counters. Position Indicators, Level 
Alarms. Burglar Alarms, Limit Switching and various 
other applications. 

REED RELAYS : When transistor switches and 
electromagnetic relays are not good enough, the Delta 
Reed Relay is the only alternative. Overcomes the 
leakage, low voltage and the D.C. constraints of the 
transistor, and the lack of speed, size, ease of 
mounting and reliability constraints of electro* 
mechanical relays. Available with mercury wetted 
contacts, high power, high current and voltage, in as 
many as 9 poles with optional epoxy potted versions. 
T.T.L. compatible Delta Reed Relays find use in fast 


switching and protection circuitry. Ideal for sampling 
and sequential test equipment, paging systems, 
intercommunication and transmission equipments for 
coding, decoding m the worst of environments. 

SOLID STATE AC RELAYS : Delta Solid^tate 

Relays are suitable for loads in the range of 5-25 A 
RMS. To protect sophisticated Solid-State devices, 
theie is no switch for currents as high as these nor as 
fast and reliable as Delta Solid* State Relays. 
Engineered to handle heavy inductive and high in-rush 
current loads. Small and convenient mounting in any 
position or environment. The special feature of Zero 
Switching and Opto-Coupling give it the unique 
properties of negligible RFI and the total isolation yet 
high sensitivity to make it suitable for T.T.L. 
compatibility. Most suitable for Data Processing. Motor 
Controls. Logic Interlock Systems. Protection of 
Valuable Equipments, etc. 

For your requirement of Delta Switches & Relays, 
refer to this advertisement and contact: 

Saloa Division : 

Continental Davie* India Limited, 

C*120, Naraina Industrial Araa. 

Rlauv Dalhi-110028 

Phone : 392661 Telex : 031-2770 

Cable : PREET,NEW DELHI 


Make-break, make-break, make-break, make-break 


Now! a breakthrough in 
Switches 8 Relays 


#1 

□ 


□ 

• | 


• 1 

□ 
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ALL CALCULATORS CALCULATE 
CLOCKS SHOW TIME 





products last longer, are beautiful in looks, powerful in 
functions & reasonably priced. 



The SONYWELL range of calculators is tailor-made for students, housewives, 
businessmen, statisticians and engineers alike. There is something for 
everyone. Whatever your needs, SONYWELL comes up with the right 
answer! A deal of electronics expertise has gone into SONYWELL's 
calculator line to perfect the functions and to give the best performance 
possible. More than calculators, .the SONYWELLs are walking computers ! 


SONYWELL ELECTRONICS 

8 East Park Road, Karol Bagh, New Delhi-110005. Phone : 516140 


























mwm 

830 P 850 X 840 P 

Weston Trimmers. 

The Weston cermet trimmer (amity can meet a variety of demanding applica¬ 
tions with top performance and unmatched versatility. Our newest model is 
the 860 .... the first reasonably-priced '/*" square multiturn cermet trimmei. 
It features 16 turns of adjustability, operating temperature range from 
—55 “C to +150°C and '/* watt power rating at 85“C. 

The 860 relies on the same superior Weston technology that produced our 
well-known 830, 840 and 850 trimmers. The 830, a */«" rectilinear model, 
offers you 15 turns, while the 840 gives you one-turn adjustability in a W 
square trimmer for smaller-size, single-turn applications. The 850 combines 
tne best of both models with 22 turns and a higher operating temperature 
capability in a format. All Weston trimmers offer a choice of pin 
configurations. 

Whatever your need In trimmers insist on the Weston family of quality 

trimming potentiometers. 


f 

860 X 


SANOAMO WESTON 


Schlumberger 


WESTON COMPONENTS A CONTROLS 
A Division of Sangsmo Wsston, Inc 
ArchbSlfJ P* 10403 
Tsl <7l/» tit -moo 
TWX &1Q-6»6-?90? 

Tale* {13-1873 


INDE ASSOCIATES 


P.O. Box 332 
LUDHIANA 141001 
TELEX 0386-340 
Tel. 23860 


P.O. Box 541 
BANGALORE 560005 
TELEX 0845-8084 
Tel. 579289 
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introducing 

The BEST way to 

get started with microprocessors 

and to go a long way with them. 



For • Educational Institutions • R £r D Laboratories • Military Training Colleges 
• Industries engaged in the development of microprocessor based products. 

The importance of microprocessor in the field ol instrumentation, control, medical electronics 
and computation is well recognised. Now Professional Electronic Products offers the best way to get 
started with them Microprocessor Tutor Educom-85M. 


You can gain familiarity with typical microprocessor system architecture, 
programming and I/O techniques. 

IThen.l 

You can add on RAM, ROM or I/O interfaces to suit any application. 
The software can be developed and debugged on the system itself. 
Audio Cassette Recorder Interface and EPROM Writer Attachment make 
the system especially suitable for use as a low cost development system. 


Professional Electronic Products 

r in k mm mi hi kiiAi: Mr-rum s>Si)00? rf i . (; f-i AN* f*' 



WRITE TO US FOR 

YOUR FREE COPY 
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ICs from 

SEMICONDUCTORS 

LINEAR DIGITAL 


SMC 709 

SMC 531 

SMC 7400 

SMC 74123 

SMC 710 

SMC 536 

SMC 7402 

SMC 7410 

SMC 741 

SMC 7805 

SMC 7404 

SMC 7430 

SMC723 

SMC 7812 

SMC 7405 

SMC 7440 

SMC 555 

SMC 7815 

SMC 7406 

SMC 7451 

SMC 733 

SMC 711 

SMC 7407 

SMC 7473 

SMC 748 

SMC 565 

SMC 7408 

SMC 7474 

SMC 747 

SMC 566 

SMC 7420 

SMC 7495 

SMC 301 

SMC 567 

SMC 7490 

SMC 74121 

SMC 308 

SMC 725 

SMC 7493 



When you think of ICs f think of Semiconductors 


SEMICONDUCTOR, 


SEMICONDUCTORS LIMITED 

Ador House, 6.K. Dubhash Marg, Bombay 400023 
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Plessey's 

4PM-1150/RP PDP-11 
Ruggedized Processor and 
Micro-1, an LSI-11 Based 
Computer System 



Your source in India: 
Indchem Electronics 


Yes. Indchem Electronics are now 
the exclusive selling agents for 
world-renowned products from 
Plessey Peripheral Systems. Take a 
head-on look at both. 

Plessey's Micro-1—it thinks like 
a mini. 

The Micro-1 is an LSI-11 based 
computer that provides the capabi¬ 
lities of a minicomputer at a 
microcomputer price. It is supported 
by an impressive set of operating 
systems (RT11. RSX11M) ... and 
diagnostic software available 
from DEC. 

Micro-1 consists of the DEC LSI-11 
microprocessor and Plessey back¬ 
planes, unibus converter, memory, 
and interfaces all housed in an 


attractive 5.25" or 10.5" high rack 
mount chassis with power supplies, 
cooling air and control panel. 
Plessey's Ruggedized Processor—it 
wins hands down. 

The PM1134 5RP is a ruggedized 
computer system which utilises the 
POP 11/34 processor. It is speci¬ 
fically designed for applications 
which require extra mechanical 
strength and ruggedness. 

The basic configuration for the 
PM-1150/5RP system consists of a 
chassis, power supply, 11/34, 
processor cards and backplane, a 
bootstrap ROM loader, a parity 
controller, 32K bytes of core or 
semiconductor memory, and an 
operator console. 


Facts—not just talk. 

High reliability and minimal 
maintenance. 

Total software/hardware compati¬ 
bility with a broad family of DEC 
and Plessey hardware. 

And all this and more at an 
economical price. 

Yes. Indchem Electronics offers 
several add-on memories and other 
peripheral products available from 
PPS for the whole range of DEC 
equipment—at a competitive price. 

Please contact us at; 

Indchem Electronics 


8J7. Mount Road,Madras 600 002 
Ph: 810741 Tlx; 7620 

LSI, DEC and PDP are registered trademarks of Digital Equipment Corporation. saa/ie/672 
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D. Venkatasubbiah 
Lt Col. Pran Nath 


13 Wanted: A Plan for Action 

21 S-100 Bus — The Most Successful Computer Bus in History 

25 Protect Your Alarm by Automatically 
Silencing After a Preset Delay 
27 An Insight into Optical Communications System 

SPECIAL SUPPLEMENT 1 

31 Robotron: Computers and Business Machines From GDR 



SPECIAL SUPPLEMENT 2 


G.V.Anjaneyulu and B.V.Bajaj 49 


B.K.N. Dutt 55 

K.Kalidas 57 

G.L. Kataria 61 

M R. Nayak 65 

Anirban Basu 69 


Logic Analyser — A Tool for Digital Testing 
Understanding the Digital Panel Meter 
Digital Filter and its System Hardware Choice 
Understanding TTL Logic 
CMOS Comes to Stay 

Charge Coupled Devices in Memory Systems 


George Olikara 
R.S. Chimni 
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SayHelfi 
to Keltron 
Multi 
section 
capacitors | 

and“Goodbye 
to shortages 

For the manufacture of TVs, 
if you were plagued by a 
shortage of high quality IV jlti- 
section Aluminium Electrolytic 
Capacitors, you have a reason 
to rejoice now: Keltron has 
entered the market with world 
class capacitors that are setting 
new performance standards. 



SIKELTRDN 

kr Kjw-how c.o senve tl~>e people. 


Manufactured in Asia's most 
sophisticated component unit 
under technical know-how 
from Sprague, world leader and 
pioneers in the capacitor field, 
Keltron's Aluminium Electrolytic 
Capacitors offer all that you 
want for TV. Reliable perfor¬ 
mance. And reasonable cost. 
The result of a combination of 
features and the highest 
production standards arising 
from using imported foil and 
ensuring merciless quality 
control checks. 

Keltron Aluminium Electrolytic 
capacitors are here to stay. 

To brighten the market picture. 
And to improve your image as 
a manufacturer of better TVs 
with better components. 

Bombay. Delhi. Calcutta. 
Madras. Bangalora. Trivandrum. 
Ahmadabad. Hyderabad. 
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Delhi 110 016 Tel- 662193/ 662194 Telex. 031-3774 Telegram: KELTRON ‘Chanda Buildings, 551, Mount 
Road, Madras 600 018 Tel: 442310 Telex 041-7632 Telegram: KELMAD' 6/1, Union Street, Civil Lines, 
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drum 695 010 Tel: 65793 Telex: 0884-283 Telegram. ELECTRONIC * Devideen Bagh, Hanumantekadi, 
Hyderabad Tel. 57883 Telegram: KELTRON * 67, Pritamnagar, Mangaldas Road. Ellis Bridge, Ahmedabad 
38C 006 Tel: 445967 Teleoram: KELTRON 


ELECTRONICS FOR YQU 


F0S. KE. 539 






EJMTOMAit 

IX 



WANTED: 

A PLAN FOR 
ACTION 

ELCINA rightly decided to postpone 
the holding of a seminar in September 
this year to a date in January-Februarv 
next year. The political environment 
being what it is, no useful purpose 
would have been served by the 
proposed seminar. 

Postponemc.n of the seminar does 
not however mean that the problems 
facing the electronic components 
industry in this country will cease to 
exist; they are there all the same and 
may take acuter shape in the next few 
months. 

Seminars in this country have taken 
the shape of ‘talking sessions' where 
the participants air their views (or 
grievances) and go back home satisfied 
that they have performed a useful 
social purpose. There is too little 
inference or thinking before the 
adding of the seminar and still less 
follow-up action after the seminar. 
Consequently, all the seminars held in 
this country during the last decade have 
not resulted in-providing to the industry 
the facilities that it needs. Issues on 
which the Department of Electronics 
and the Electronics Commission have 
agreed with the industry, have evoked 
poor response from the corridors of 
central secretariat. The industry must 
know that it has to bring round those 
bureaucrats who in different ministries 
have been feeding their ministers with 
background notes which are patently 
anti-electronics industry. 

For example, the common 
impression which prevails among 


ministers and bureaucratsin New Delhi 
is that the electronics industry is 
essentially a luxury industry. They 
equate this industry with consumer 
electronics industry, not knowing that 
out of every rupee of production of this 
industry, consumer electronics (radio, 
television etc) constitutes only 28 
paise. The electronics industry today 
provides communication equipment, 
aerospace and defence equipment, 
computer control and instruments, and 
components in a big way. Therefore, to 
treat this industry as a luxury industry is 
doing grave injustice to it. 

It is true that the consumer 
electronics companies splash every day 
big advertisements in daily newspapers 
and the gullible ministers and 
bureaucrats are carried away by them. 
Such advertisements may enhance the 
sales of particular companies, but they 
create a wrong impression in the minds 
of the policy-makers. Let these 
companies publish educative 
advertisements as well which portray 
the real state of this industry. Let 
ELCINA’s next seminar prepare a 
document which sets out all the facts, 
figures and arguments proving that the 
electronics industry is not a luxury 
industry, and that it plays a very useful 
role in various other vital industries and 
walks of life. 

Then, there is the well-known and 
well-recognised fact that the rate of 
obsolescence in this industry is very 
high and therefore a higher rate of 
depreciation should be permitted to 
equipment used by it. The Department 
of Electronics has recognised this fact 
and it has very often been stated in 
unequivocal terms in its annual reports. 
For some unknown reason, the central 
Ministry of Finance has turned a deaf 
ear to this suggestion and no positive 
action has so far been taken. Perhaps it 


.will be worthwhile for EI.CINA to 
invite the central minister of finance 
(whoever that holy man may be early 
next year) along with his advisers to the 
next seminar and put before them all 
the arguments in favour of an increased 
rate of depreciation for equipment 
used in this industry. Better still, a 
competent group should prepare a 
well-reasoned document to he 
presented to the minister; it should also 
take appropriate follow-up action after 
the seminar. 

Again, the indigenous supply of 
electronic components has been far 
below requirement with the r csuft that 
the gap between demand and supply is 
currently being filled by heavy imports 
The question which needs to he 
answered is: Why when a large number 
of industrial licences have been issued 
by the government, not many of them 
reach the fruition stage. Isit the speedy 
onslaught of new technology which has 
made entrepreneurs slow and 
hesitant? Is it the absence of vital 
facilities? Whatever the reason, it is a 
fact that sufficient investment is not 
forthcoming to “harness the fruits of 
latest advancements" This is another 
area which cries out for clear 
documentation. 

Let ELCINA prepare its plan of 
action. Mere words will not do. It is not 
a minor partner of the electronics 
industry. The industry produced 
components worth Rs 1170 million in 
1978. During the next seven years, it 
will need new investment of the order 
of Rs 2000 million in order to fulfill the 
needs of the electronics industry. This 
is a challenge which needs a realistic 
plan of action backed by heroic 
determination to rise to the occasion. 
Will the components industry accept 
this challenge? 
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More HMV Minicassettes! 



Advanced equipment 
and up-to-date 
technology combine to 
bring you more 
musicassettes of 
international quality. 

Feast your ears—the 
sound is unsurpassed and 
the reproduction hi-fi. 
Designed to last long and 
to reduce your cassette 
player's head-wear to the 
minimum. That's safety 
for your equipment. 

Don't chance your money 
on pirated cassettes, 
don't encourage illegal 


trafficking in music. Now 
you have the real thing 
— HMV 'Hi-Dynamic' 
Musicassettes. 


Look for these signs 


HI DYNAMIC 

musicassettes 


HMV musicassettes 
are welded, not 
screwed. 


Now Just Out I 
Soundtracks from : Chambal Ki 
Kassam, Mr. Natwarlal, Kaala Patthar, 
Don/Karmayogi, Swami/Gharaonda, 
Jhoota Kahin Ka, Awara, Hare 
Rama Hare Krishna, Amar Prem, 
Noorie, Kabhi Kabhie 

Film compilations: 0 P Nayyar 
The Magnificent, Film Hits 1978 

Live Recordings : Asha Bhosle 
Live at Royal Albert Hall with 
Rahul Dev Burman—Vols. I & II; 
Come Alive in a Live Concert with 
Jagjit & Chitra Singh Vote. I & II. 

Devotional : Lata Sings Gurbani, 
Premanjali, Pushpanjali, 

Tulsi Ramayan—Vote. I & II 

El His Masters Voice 

will The future is sound 
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‘Professional Electronic Equipment & 
Instruments Manufacturer's 


spin-stabilised. 

Various studies have already been 
conducted in ISRO and considerable 
interaction has also been taking place 
with the user agencies to define the 
main features of the proposed satellite. 

During 1979-80, efforts will be 
T x \ r? made towards project definition, report 

lf\[ 1K\W P re P arat * onand * ts approval.Activities 
“ “ will also be initiated towards the 

■"■"■"“""■■“'completion of a development model 
and establishment of certain critical 
ic Equipment & facilities. 


In India ... 


Vacillations and Delays 
Plague Semiconductor 
Project 

The semiconductor devices project of 
the government-owned Semiconductor 
Corporation of India at Mohali, near 
Chandigarh, was initiated in 1974 to 
import parts from the US and Japan for 
assembly of strategic solidstate devices. 

Now five years after the project was 
launched, a newly-appointed 
management has shelved the idea of 
assembly of parts. It has, instead, 
decided to go in for manufacture of 
solidstate devices with foreign 
collaboration. A six-man team led by 
Dr Chatterjee. chairman and managing 
director of the complex, has been sent 
to USA and Japan in search of new 
technologies towards this end. 

This change in policy will increase 
the gestation period of the project to 
about a decade. The choice of 
technology will itself take some time. - 

The waste of time, energy and money 
on most of what was done in the past 
five years apart, this Rs 150-million 
project will also suffer from cost 
escalation because of the delay. 

PEEIMA—A New Association 
of Electronics Manufacturers 
An association of electronics 
manufacturers, christened 


Association (PEEIMA)' has been 
formed recently in Bombay, with 
professional equipment and 
component manufacturers from all 
over the country as its members. 

Mr I.T. Mirchandani, managing 
director of Advani-Oerlikon, has been 
elected chairman of the association and 
Mr P.K. Sandell, managing director of 
Uptron Powertronics, has been elected 
convenor. 

The association has been set up with 
specific objectives in mind, chief among 
them being: (i) to promote the growth 
of the professional electronic 
equipment industry; (ii) to encourage 
growth of small-scale technical 
enterprises; (iii) to ensure that there is 
no duplication in R & D efforts, with 
private enterprises and the government 
funding the same venture; and (iv) to 
make available pooled expertise to the 
central and state governments for 
formulation of policies, plans and 
objectives. 

New Satellite Being 
Developed at ISRO 

The Indian Space Research 
Organisation (ISRO) proposes to 
develop a three-axis stabilised satellite 
in sun synchronised orbit of about 600 
to 1,000 km for remote sensing 
applications, for managing natural 
resources. 

This satellite will overcome some of 
the limitations of the Satellite for Earth 
Observation—the launching of which 
was the first major step in organising 
space-borne remote sensing systems in 
the country. The latter satellite was 


CEERI’s Toroidal Coil 
Winding Machine 
The Central Electronics Engineering 
Research Institute (CEERI), Pilani, 
has developed the knowhow for the 
manufacture of a toroidal coil winding 
machine. 

At present, toroidal winding 
machines for special purposes are being 
imported, though indigenously made 
machines are available for general 
purposes. CEERI claims its machine’s 
performance is similar to that of the 
imported ones, and at a significantly 
less cost. 

According to CEERI estimates, Rs 
165,000 are required for 
manufacturing 60 toroidal coil winding 
machines per year. Out of this, Rs 
85,000 will constitute fixed capital 
(excluding land and buildings) and Rs 
80,000 will constitute working capital. 

All capital equipment and raw 
material required for manufacture of 
these machines is available 
indigenously. 

CEERI, however, does not advise 
new entrepreneurs to start their 
venture on this product alone, as the 
demand for these machines is not 
expected to be very high. It would be 
better for existing machinery 
manufacturers to take up this as an 
additional item and reduce the need for 
additional machinery investment. 

For details of knowhow transfer, or 
other information, contact: National 
Research Development Corpn of 
India, 61 Ring Road, Lajpat Nagar III 
New Delhi 110024. 
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Computerisation of Foreign 
Trade Data Recommended 

An official committee has suggested to 
the Union Commerce Ministry that it 
should go in for computerisation of 
foreign trade data to expedite data 
compilation. 

•The Commerce Ministry, in turn, has 
referred this suggestion to the 
Department of Electronics. It has 
requested the department to give a 
report on the implication of 
introducing computerisation on the 
staff of the Directorate-General of 
Commercial Intelligence and 
Statistics—the official agency 
responsible for armpiling foreign trade 
statistics—at the earliest. 

The committee which has 
recommended computerisation, was 
set up last year to suggest measures for 
the expeditious compilation of foreign 
trade statistics. Il was lead by the 
director of the Central Statistical 
Organisation. 

At present, the process of data 
compilation is very slow and this has 
adversely hit import-export planning 
on a scientific basis. At times, this has 
also hampered trade negotiations with 
various countries. 

Plans for Launching INSAT-II 

India proposes to design and fabricate a 
second-generation INSAT (Indian 
National Satellite-II), gaming 
experience from the launching of 
INSAT-I. 

IN SAT-1 will be designed and 
fabricated abroad. It is expected to be 
launched from there sometime in 1981. 

Before building a complex 
operational satellite like INSAT-II, the 
Indian Space Research Organisation 
will build an experimental test 
spacecraft (proto-INSAT), to test the 
operational indigenous INSAT-II 
spacecraft configuration and 
performance. 

The INSAT-I is a multi-purpose 
satellite system for 

telecommunications and meteorology, 
and has the capability for TV 
broadcasting. It provides for 
countrywide long-distance telephony, 


weather observation, data collection 
and disaster warning. 

The space segment of the INSAT-II 
system is being established by 
procuring from abroad two 
multi-purpose satellites to be launched 
in the geostationary orbit. The 
programme envisages 
operationalisation of the system in 
early 1981 with the launching of 
INSAT-I. 

Meanwhile, the master control 
facility (MCF) centre for the satellite is 
being established in Hassan in 
Karnataka. It will consist of two fully 
steerable antennae with high tracking 
capacity. The MCF is scheduled to be 
commissioned by October 1980. 


IETE Holding Workshop on 
Television Technology 

The Institution of Electronics and 
Telecommunication Engineers will 
Ifold a workshop on Television 
Technology on 22nd and 23rd 
November, this year. Further details 
regarding this workshop can be had 
from IETE Delhi Centre, C/o 2 
Institutional Area, Lodi Road, New 
Delhi 110003. 

The date for the 23rd technical 
convention and exhibition of IETE has 
also been changed. Earlier scheduled 
to be held in mid-December 1979, the 
conve ntion-cum-exhibition will now be 
held from the 12th to 16th January 
1980. 

Mr Bharwani Passes Away 

Mr Bharwani, proprietor of Navbharat 
Radio Agencies, Bombay and acting 
president of the western zone of the 
All-India Radio and Electronic 
Association, passed away on 11th 
September 1979. He was 56. 

Starting his career as a dealer in radio 
sets and components in 1949, Mr 
Bharwani soon turned into a pioneer in 
the manufacture of do-it-yourself 
electronic kits. At present kits 
manufactured by his company are 
benefiting students ail over the 
country vastly. 


CMC Organises 
Minicomputer Seminar 
The Computer Maintenance 
Corporation Limited is organising a 
minicomputer seminar at its Delhi 
office on the 27th and 28th of 
November, this year. 

This seminar will give a general 
introduction to the power and 
capabilities of minicomputers. It will 
also provide a comparative evaluation 
of the different minicomputer systems 
available in the market today. 


And Abroad ... 


Britain Develops World’s First 
Hand-Print Computer 
Terminal 

A computer terminal which will allow 
untrained people to feed hand-written 
information into a computer or 
communications system has Just been 
developed in Britain. 

Called Micropad, it is the world’s 
first computer terminal which can 
accept and recognise hand-printing 
with either ballpoint pen or pencil. 

The desk-top terminal, which is 
smaller than a portable typewriter, has 
its own microprocessor which 
recognises each hand-written 
character, converts it into a code and 
transmits it to the main computer. Any 
written material can be fed into a 
computer in one step without the need 
for an operator or typist. 

With the aid of such a terminal, 
hospitals can register patients direct 
from the out-patient or casualty 
department’s notes, supermarkets can 
check-in goods direct from the 
unloading bay, stock brokers can 
originate their own contract notes, and 
factory storekeepers can keep more 
accurate control of stores. 

People sending telex messages can 
also write the message out on Micropad 
and key it directly into the telex system. 
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Flat Tube Pocket TVs—A 
Growing Craze 
Believe it or not! Sinclair Radionics, a 
small British electronics firm has come 
up with a paperback-sized television 
set only 1.8 cm thick, with a 7.5 cm 
black-and-white screen. The TV took 
two years and $1.5 million to make. 

Development of flat TVs is the new 
craze abroad. In fact, though Sinclair's 
moderhas adapted the old cathode-ray 
tube to its small size, a number of 
Japanese TV giants, such as Sony and 
Hitachi, have demonstrated flat-screen 
TV sets using exotic new displays 
(liquid crystals, thin-films of transistors 
etc). The cost of production of these is 
formidable, prohibiting commercial 
production. 

Sinclair’s trick is to squirt the 
electron beam creating the picture in 
from the side instead of the back of the 
set. The beam is focussed and steered in 
the normal way. But instead of passing 
in a straight line through the tube, the 
beam is deflected through a right angle 
by a powerful electric field onto a 


phosphor screen placed on the side. 
The viewer sees the picture exactly as it 
is beamed onto the phosphor screen. 

In today’s sets, the picture is 
transmitted by the phosphor screen 
through the thick and specially-coated 
glass screen of the ordinary tube. Thus. 
Sinclair's new model gives a brighter 
picture. It is also claimed that it uses 
less power. 

Sinclair’s problem now is—how does 
commercial production of the flat tube 
begin. Sinclair is in no position to do so 
as it lost last year on sales. Other TV 
and industrial tube manufacturers are 
also reluctant. Ibe reason: Sinclair 
wants to market the complete tube for 
under $200 and the tube 
manufacturers are not optimistic about 
being able to manufacture Sinclair’s 
new tube (and make a profit) for 
under $ 100 wholesale. 

The day when you may hang a TV set 
on a picture railing, turning it over 
when not in use to display a painting, 
could well be far off. 


French Exhibition 
to be Held in March 

The twenty-third Salon International 
Electronic Components Exhibition will 
be held in 1980 from March 27th to 
April 2nd. 

Participating in the exhibition will be 
manufacturers from around'the world 
of electronic components and 
sub-assemblies, electrical and 
electronic measuring instruments, 
materials and products of special 
interest to the electronics industry, and 
equipment for the manufacture and 
installation of electronic components. 

The twenty-second Salon exhibition 
held earlier this year brought together 
1383 exhibitors from 31 countries. 


EFV Misses Nothing, 
Don’t Miss it. 
Subscribe to it now! 


MONOLITHIC CENTER TAP FULL 
WAVE RECTIFIERS IN TO-3 PACKAGE 


SRB160S 

SRB1510 

SRB1520 

SRB1640 

SRB1560 


SRB3005 

SRB3010 

8RB3020 

8RB3040 

SRB3060 


TYPE NUMBER 

• • 



It (AVI 

• 

PIV 

SRB150BR 

16 

60 

SRB1510R 


100 

SRB1620R 


200 

SRB1540R 


400 

SRB1560R 


BOO 

SRB3005R 

30 

60 

SRB3010R 


100 

SRB3020R 


2&0 

SRB3040R 


400 

SRB3080R 


600 


•*Th# T0-3 "Caae” will be common cathode for Standard polarity and the 
''Dina" will be anodee of the individual diode*. For ravtraa polarity, add 
"R" at f ha and of the type number. For auch device*, the case ofthi 
TO-3 will be common anode and the pin* will be cathode of tho individual 
diode*. 


•Thl» la the total average currant through the load. 


'NOTE: 1. Only one TO-3 device ii needed for a centre-tap transformer. 

Hence mounting it aaay, inventory ta low and easy to main- 
tain. 


2. Only twoTO-3 device* (on than individual haaiainka) needed 
for full wivi bridge without contre-tBp troniformtr. 


3, Similar device* can b* put in parallel array*. Factory matching 
la offered. 



Authorised Stockists : 

Bangalore : Texonie Instruments, T»l : 77510 
Bombay : Lalwsnl Electronics, 

Tel : 352403 / 380946 
Remesh Trading Corp.. Tel: 351624 
Parekh Enterprises. Tel : 366423 
Calcutta : General Radio Co. Tel: 2313571237229 
Delhi t Electronic Components, Tel : 277747 

Jaipur : El-tronlcs, Tel : 65730 

Madras : Texonie Instruments. 

Tel : 8444051 844112 
Poone : Internetlonel Electronics, 

Tel: 27054 1 22977 




SOLID STATE ELECTRONICS CO. PVT. LTD. 

PLOT NO. 1/123 M.C.1.L, SIR M. V. ROAD, P.O.BOX RO. 7432, 
J. R. NAGAR POST, OOMIAHOO 051. 

TELEPHONE: 50 52 40 CABLE: AllOIFFUSE 
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METRONOME 

In re-drawing the circuit diagram of the 
Metronome (EFY Sept’79, page 71) 
the 2M, 200 k and 56-ohm resistors 
have been wrongly marked as Rl, 
R2, and R3 instead of Ra. Rb. and Rc 
Also the 2 jiF timing capacitor should 
have been marked Ci 

EDWIN FARIA 
Goa 

AM TRANSMITTER 

Base biasing of AC127 of the AM 
transmitter by Neeraj Sharma in the 
August 1979 issue is missing. I also 
request the author to give the 
impedance of the microphone used in 
the input. 

PRADIP KARMAKAR 
Chandigarh 

Mr Sharma replies: 

In this circuit there is no need for a 
separate base bias, as the base bias here 
is provided by the input signal. 

The impedance of the microphone is 
around Ik, but this is not critical. I 
myself used a crystal mike. 

MANUAL AC MAINS 
REQULATOR 

The input and output selector switches 
in my construction article on Manual 
AC Mains Regulator in the July” 79 
issue have been wrongly drawn. Only 
terminals 1,2,3 and 6 are to be 


commoned at input side, and 4* 5? 6,' 
only at the output side of the selector 
switch. 

D.VENKATASURBIAH 
New Delhi 


PLEASE PUBLISH 

I would request you to publish a circuit 
diagram and other necessary details for 
making a pocket radio circuit with an 
IC. 

S. BANERJEE 
P.O. Bally 

□ I am interested in a circuit diagram 
with component details for a fully 
transistorised voltage stabiliser circuit 
(modern type). 

Dr N. SIVARAMAN 
Trivandrum 


HELP THROUGH EFY 

It is very thoughtful and helpful on your 
part to have started the ‘Help’ feature. 

Please let the answers to the queries 
be given through those columns only 
instead of direct correspondence 
because thousands of other readers are 
also interested in the answers as they 
may have similar problems. 

R.K. MATHUR 
Jamshedpur 



Licence For Hobby Component* 

1 would like to know as to where and how 1 might 
obtain an import licence for small hobbyist 
components. 1 need them for myself and not for 
the purpose of sale. Whoever replies, will be 
gratefully thanked and his postage expenses will 
be certainly paid. Vibhu Mittal, Ciba-Geigy 
Research Colony, Bombay 400063. 

100k Mini Volume Control 

Where can I get a 100k mini volume control 
switch used in mini transistor sets? I require it for 
replacement in a 'Hitachi' transistor set. 

If this value cannot be obtained in this size, can 
anyone suggest as to how lean use a 10k volume 
control switch in this size which is readily 


available in the market. R. Sridharan, 2/28, G. 
No. 6th Street, Jogupalayam, Uboor, Bangalon 
560008. 

Radio Dial 

I require one glass dial for my mains radio 
‘Murphy Minx’ model number TA0824.1 am 
prepared to pay the cost and the forwarding 
charges. R. Kanthimathy, 10 Thalavai Swaml 
Koil St., Authoor, Tamil Nadu 628151. 

Making of LCD Wriatwatdt 

I have two liquid crystal wristwatch displays, type 
TA8047. If anyone can help me construct a 
digital wristwatch using the above display, 
successfully, I shall be glad to give that person 
one of the displays. M. Kaieemulla, Co 
Mandalappay Industries, Chuna Tannery, 
Kadugonadanahalli, Bangalore 560045. 

Output Balanoa Indicator 

It would be of great help to me if somebody could 
supply me with a circuit of an output balance 
indica tor using two LEDs (without using IC) for a 
60W stereo system. NUkrishna Mandal, D.M. 
College of Science, Imphal, Manipur 795001. 

KHs for Digital Clocks 

We have started an electronic club wherein we 
have tested various electronic circuits published 
in EFY. We are at present in search of agencies 
who can supply us kits for digital electronic 
docks. G.S. Singh, Asst Programmer, EDP 
Centre, Administrative Building, Bokaro Steel 
City 827001. 
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SINGLE RELIABLE SOURCE 
FOR ALL ELECTRONIC PRODUCTS 


SUJATA SALES & EXPORTS LTD 

We can supply all your requirements of ELECTRONIC PRODUCTS — Raw Materials Components or 
Instruments. Complete service in prompt procurement and quick supply at low cost assured. 


Sole Representatives in India for: 


1. NATIONAL SEMICONDUCTOR CORPN., USA 

Linear Circuits, Logic Family — Memory Devices for RAMS, 
MOS, ROMS—SC/MP type Microprocessors — MOS/LSI 
and Consumer Electronics — wide range o* Transistors 
and ICs. 

3 UNITRODE, USA 

Rectifiers, Modules, Wave Bridges. Power Zeners, SCRs, 
etc. 


S. EPSON AMERICA, INC, USA 

Dot Matrix Printer — Line Printers & various Printer 
mechanisms. 


2. GENERAL ELECTRIC CO., USA 

Diodes, Transistors, Converters, and Inverter Grade SCR, 
Metal Oxide Varistors — Opto Electronic and Solid State 
Relay Lamps, Capacitors etc. 


4. SHUGART ASSOCIATES, USA 

Minifloppy like SA400, complete system SA3800, Diskette 
Storage etc. 


6. TELEDYNE RELAYS, USA 

SPDT & DPDT and all other kinds of relays. 


We also market the products of indigenous manufacturers like Industrial Electronics (Desk Calculators, 
Digital & Auto Clocks, Board Level Computer Cards, Microprocessor Based Systems) and Orbitron 
Electronics (Silicon Controlled Rectifiers, Trlacs, Diodes, Thyristors etc.) 

CONTACT: 

SUJATA SALES & EXPORTS LTD. 

112, Baiaj Bhavan, Nariman Point, BOMBAY—400021. 

Gms: ELECTECH; Phone: 234658/243284; Tlx: 011-3S66 

Branehea: 

New Delhi — 204, Kalsons House, 84 Nehru Place. 

Secunderabad — 5-549-50,1st floor, Sara Iron Market. 

Bangalore — 22-23, Hotel Kamadhenu, Trinity Circle, M.G. Road, Ranlgarij. 

Calcutta — 2C. Camac Street. Jamalr Compound., 
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S-100 BUS 

-The most successful computer bus in history 


When the first computers were built the) were big; big in 
size a.id big in cost Since then, over the last four decades, 
the development'of computers has moved in two main di¬ 
rections. On the one hand, the big computers have re¬ 
mained big in size and cost, but their computer power has 
grown to incredible dimensions. On the other hand,the 
computer power of each year’s computer has become 
available cheaper the following year. 

Both tendencies have continued almost without inter¬ 
ruption. However, about five years back the second ten¬ 
dency broke through a very interesting barrier. For the first 
time computers became available at a price which could be 
afforded by the ordinary man; they came down to the price 
of a car! 

Undoubtedly, the microprocessor was the key to this 
breakthrough. But although the microprocessor was the 
result of a normal development of silicon technology, a 
very happy incident occurred that is changing the structure 
itself of the computer industry: the introduction of the 
S-100 bus. 

When reading American computer magazines one very 
often comes across the term “S-100 bus compatible,” or 
“Altair bus compatible.” Over the last four years this bus 


Kalya ^ 

structure has grown into an industry-wide accepted stan¬ 
dard for small computer systems. The growing popularity 
of the S-100 bus has even been recognised by America’s 
highly reputable IEEE (Institute of Electrical and Elec¬ 
tronics Engineers), which is now working on a standard for 
the S-100 bus. labelled IEEE Task 6%. 1J D2. The impor¬ 
tance of this fact can well be appreciated by comparison 
with the HP-IB (Hewlett-Packard Interface Bus) which 
links digital instruments with computers and among them¬ 
selves. It was given official recognition by the IEEE under 
the name IF.EE-488 bus, and is now almost universally 
accepted as an international standard, 

The S-100 bus, however, lacks the advantage of a big 
company name behind it. It was created in the middle of 

1974 by MITS, a small company located in Albuquerque, 
New Mexico (USA). The company designed its first mic¬ 
rocomputer system in 1974, the ‘Altair,’ which was intro¬ 
duced to a large audience through an article in jne January 

1975 issue of ‘Popular Electronics.' The response to the 
system, which could be bought in kit form, was overwhelm¬ 
ing. MITS, who had anticipated manufacturing 800 units in 
the whole of 1975, found themselves already meeting or¬ 
ders for 1500 units a month by May 1975. 

This incredible success was partly due to the enormous 



i* 1977 G Morrow 


Fljf.l: A typical S-100 bus mother board, from 'TbinkerYoye ‘ It can acoept twenty S-100 boards. 
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flexibility of the bus, but also to the fact that all signals were 
given a very precise definition, based on the 8080 signals, 
which was freely publicised by MITS. This wise move can 
be compared with Philips equivalent move in the early 60’s 
when introducing the audio cassette. (Philips, rather than 
patent its cassette, made public a very precise engineering 
drawing,permitting everyone to be ‘Philips Compatible,’ 
and this worked to the ultimate advantage of Philips.) 

Other manufacturers quickly realised that the opportun¬ 
ity was perfect to enter into the computer market with a low 
initial investment (some make only one kind of boards) 
while having a continuously growing market. So before the 
end of 1975 a number of companies were already propos- 
ing'Altair buscompatible' systems and cards. At that point 
the name was changed to S-100 bus, referring to the fact 
that there are 100 lines on the Altair bus.Today, more than 
100 companies of various size are offering S-100 bus com¬ 
patible products, which is certainly a record for any compu¬ 
ter bus. 

As it stands now, memory boards for the S-100 bus can 
provide up to 32k byte static RAM; up to 256k byte 
dynamic RAM; and up to 32k ROM/EPROM. With the 
bank select facility supported by some manufacturers, up to 
16 megabytes can theoretically be addressed. Board access 
is as low as 250nsec, allowing a 4MHz Z80 to run without 
wait states. 

I/O boards for the S-100 bus are available for all kinds of 
floppy disks—single or double density, single or double 
side, 13.3cm or 20.3cm diameter, hard or soft sectored. 
Also available are hard disk controllers, mag tape control¬ 
lers, memory mapped video and graphic displays, all kinds 
of interfaces for all kinds of printers, as well as interfaces 
for paper tape and card readers and punches, EPROM 


programmers, modems, audio cassettes, keyboards, di¬ 
gitisers, plotters, A/D and D/A converters, AC mains con¬ 
trollers and even speech synthesiser and speech recogni¬ 
tion. 

Although the bus was initially designed to be supported 
by 8080 microprocessors, the wealth of support available in 
the form of memory and I/O boards quickly prompted 
manufacturers into also designing CPU boards around 
other CPUs. Now the S-100 CPUs include the following 
microprocessors: 

Intel’s 8080 and 8086 (16 bits); Slog's Z80; Motorola's 
6800 and 6809; MOS Technology’s 6502; Signetics’s2650; 
Texas’s TMS 9900 (16 bits); DECs LSI 11 (16-bit mic¬ 
rocomputer compatible with PDP 11) and others. 

Finally there also exist simple interfaces to connect the 
very popular Radio Shack I RS 80 and Commodore ‘Pet’ to 
the S-100 bus. 

Who are the users of these S-100 bus systems? It appears 
that two kinds are predominant. One is the serious hobbyist 
who has outgrown the cheaper but more limited ‘Under 
$ 1000’ systems such as the Pet and TRS 80. The other is 
the small companies that find they can obtain more free¬ 
dom and more computer power through the S-100 than by 
renting out time on big mainframes. A number of com¬ 
panies (like Imsai, Cromenco, Ohio Scientific and others) 
who have recognised this fact are already selling complete 
systems for as little as $ 6000 to $ 14,000 with matrix 
printer, video terminal, one to four floppy drives, etc. to 
small businesses in the United States. 

• A typical S-100 bus-oased microcomputer could have 
the following configuration: 

—Alphanumeric keyboard 

—CRT display (an ordinary television or a video 
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monitor) with 16 lines of 64 characters or 24 lines of 80 
characters. 

—Floppy disk drive (s) 

—Printer 

Supported by the following boards: 

—CPU (central processing unit, the actual computer) 
—CRT controller 
—Floppy disk controller 
—I/O board (for keyboard and printer) 

—One or more memory boards (normally 16k bytes to 
64k bytes) 



Fig.3. A powerful personal compului built using the S-100 bus. 
the Sol from Processor Technology.' The top of the computer 
accepts a video monitor. 

—.Sometimes a ROM board, if ROM is not available on 
the CPU board 

The difference between a ‘Personal Computer’ and a 
‘Business Computer* becomes more and.more hazy as 
prices continue to drop. 

The main difference however lies in the type of peripher¬ 
als being used. The personal computer enthusiast usually 
restricts himself to a low-cost CRT (e.g. TV monitor with 
16 lines of 64 characters), mini floppy drive and eventually 
a slow matrix printer (40 or 80 characters/line), while in a 
small business environment high-speed line printers, two- 
to-four 20.3cm floppy drives, high-quality CRTs, and 48 to 
64k bytes of memory is required. 

The range of prices is usually from less than $ 1000 to $ 

10 , 000 . 

Without software, a computer—micro or macro—is just 
an expensive piece of furniture. But fortunately a wide 
range of software is available that will run on S-100 bus 
systems. Typically, the system software includes: 

-a DOS (disk operating system); CP/M DOS is a popu¬ 
lar example for 8080 type of CPUs 
-Time-sharing software packages 
—Utilities like Editor, MACRO assembler, PIP 
(peripheral interchange programme), Self-diagnostic 
programmes 

—Disk based higher language, like BASIC, FORTRAN, 
»COBOL, PASCAL, FORTH, C, ALGOL, etc. 

As practically all major higher languages are well rep¬ 


resented, the type of application programme to be exe¬ 
cuted in a S-100 microcomputer system is basically limited 
by the inherent speed limitation of the CPI 1 chip. However 
where high speed is not a problem, a S-100 system might 
well replace a minicomputer at typically l/5th of its price. 

The main application areas for a S-100 system are cur¬ 
rently found in: 

—Accounting 
—Inventory 

—Word processing (e.g. the electronic office) 

—Report generating 
—Data preparation 
—Remote intelligent terminals 
—All kinds of process control 

—Sophisticated games simulations like chess, draughts 
etc. 

This quick review of the S-100 bus has been compiled to 
highlight the importance the bus could play in Indian com¬ 
puter development. Undoubtedly, many Indian companies 
can widely profit froth an affordable flexible computer 
system. 

The role the S-100 bus can play towards this end is 
significant: the S-100 bus exists and is already widely ac¬ 
cepted throughout the world. Therefore any manufacturer 
willing to enter the market does not need to develop a 
computer system from scratch, but can concentrate on only 



I iy.4: A powHiitu uusmess computer built using the S-100 bus, 
the system Z-2 from Cromenco, in standard 48.3cm tack. 

one board and be sure of its acceptance. This removes 
entirely the monopoly of small computer manufacturing 
from huge corporations, and puts it within reach of the 
smaller, technology-oriented, electronic manufacturer, 
such as found in India, and presents a happy opportunity 
for S-100 bus compatible systems to appear on the Indian 
market. 

Their adoption could certainly enable India to leap frog 
over many otherwise time-consuming stages of develop¬ 
ment in computer systems and bring customised computer 
power within reach of most scientific and business enter¬ 
prises. They will enable India to come rapidly to grips with 
the growing needs of national and international commerce. □ 
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State-of-the-art 
design know how for 
radio receivers 
with BEL 700 


One BFL 700 1C replaces six discrete 


transistors, cne stabiliser diode and 


associated tesistors—improves performance 


and simplifies manufacture of a radio. 


Feature* 


• Class B output stage (1W) 


• Output stabilisation circuit 


• Audio Driver 

• Audio Pre-amplifier 

• Two stage IF amplifier 

• AGC 

• Stabilised bias circuit 


• Supply range: 2.7 to 12 V 


• 16-lead dual-in-line plastic package 

• High sensitivity even at low voltage 

Application 

AM. AM/FM receivers and audio amplifiers 


(A Government of India Er.teipriM) 
Bangalore • Gha/ubad • Pune 

For further details contact: 

The Deputy General Manage) (Component Salcsl 
Bharat Elactronica Limited 
Jelahalli. Bangalore 560 013 

Or our Sales Oupots tt • 2/12. Ansari Road. Now Delhi-110 002. Phones: 264448 6 273092. 

• 4th Floor. Sokh-Sagai, S. Patkar Road, Bombay-400 007. Phone : 359347. 

• 5th Floor, Chatteiji International Centre, 33A, Jtwalwlal Nehru Road, Calcutta-700 0 71. Phone 249261. 


CAS-BEL-7843 
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CONSTRUCTION 

PROTECT YOUR ALARM 
'by automatically silencing aftera 

preset delay 

wmmmmmmmmmmammmmmmmmmm D. Venkatasubbiah i 


Alarms of various types are nowadays getting popular for 
use at homes, offices, industrial and commercial establish¬ 
ments and in automobiles. But after they start wailing few 
can silence automatically after a predetermined time. 

Continuous sounding of an alarm for a long time, 
whether due to negligence or absence of the person who is 
supposed to switch it off, can damage the alarm. Most 
alarms are designed for a few minutes operation only. It is 
therefore advisable that a protective circuit may be used for 
automatically silencing an alarm after it has sounded off for 
a predetermined period. The circuit given here can switch 
off an alarm after a predetermined period of up to five 
minutes. 

Working 

When the alarm circuit is activated, the alarm voltage 
appears at the point ‘y\ In the normal case, the alarm 
(loudspeaker, bell or horn etc) is connected at ‘y’ and 
operated directly. Bui now let us see the contribution of the 
additional protective circuit connected inbetween. 

Initially, capacitor Cl is in a discharged condition and 
behaves as a short when the voltage appears at the point ‘y’ 
Therefore, the base of transistor T1 gets the alarm circuit’s 
full output voltage and is forward biased. When T1 con¬ 
ducts, it in turn drives T2 to conduction and .saturation. 
Thus, the relay R and the alarm get supply as soon as the 
voltage appears at ‘y* and operate normally, just as they 
would have without the intermediary protective circuit. 

Now Cl starts charging through R1 and the voltage 
across R1 falls exponentially. After the delay, which is 
determined by the product of R1 and Cl, this voltage falls 
so low that T1 can no longer conduct, and the alarm gets 
switched off. The circuit stays in this state until the alarm 
circuit is reset again for reuse. 

Resistor R1 and diode D1 provide discharge paths for 
the capacitor Cl, when the alarm is reset. Diode D2 pro¬ 
vides reverse bias to transistor T2 so that there is no false 
switching due to small (transient) voltages. 

Practical hints 

1. Short points ‘ y ’ and ‘z’ as shown by dotted lines in the 
circuit diagram. Otherwise, short points ‘x’ and 't instead 
of y and ‘z’. In the latter arrangement, loading on the 


alarm circuit is reduced. In the former arrangement, the 
whole circuit can be viewed as an integral part of the alarm 
itself and does not need the third connexion to the DC 
power supply. 



2. The circuit arrangement assumes that a relay is used in 
the alarm. In case it is desired to operate a horn or any other 
alarm which works directly on the same DC supply, the 
voltage at the collector output of T2 can be used to drive it 
through a suitable buffer stage. 

3. The circuit is shown to work with +12V. It can be 
adapted for any other voltage. 

4. If one needs a delay of more than five minutes, the 
value of capacitor Cl may be increased. 

PARTS LIST 

T1, T2—BC109C (BEL) transistors 
Dl, D2—CD32 (CDIL) diodes 
Cl—25Q»tF, 12V electrolytic capacitor 
Rl, R3—4,700-ohm, 1/4W resistors 
R2—500,000-ohm potentiometer (trimpot) 


CHANGE OF ADDRESS 

EFY subscribers are requested to inform any change In their 
address at least five weeks before the change actually be¬ 
comes effective. This would enable a continuous supply of 
EFY Issues to them. 

They are also requested to mention their subscription 
number along with their new address so that their records may 
be changed without further delay. 

-Subscription Incharge 
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An Insight Into j 
OPTICAL COMMUNICATIONS SYSTEM | 

■■■■■■■■■■■•■MHanHIHnHMHMHaMMMMi Lt. Col. Pran Nath J 


In the wake of accelerated developments in the field of 
technology new systems of communications are born every 
few years. From the days of Marconi when the radio waves 
were trapped, to the current days when solidstate devices 
and miniaturisation is the order of the day, technicians, 
scientists and engineers are constantly endeavouring to 
create new vistas of technology. The reason for this is not 
one but a combination of many, and most of these have a 
bearing on the technological infrastructure, trade potential 
and economy of a country. 

Whenever an idea is born, there is an effort to give it a 
practical form. One such case is of using modulated light 
guided in glass fiber, used as a media for broad-band com¬ 
munications. The idea initially took shape as an offshoot of 
analysis of propagation in dielectric guides. The initial ex¬ 
periments showed that it was possible to have a classical 
waveguide propagation in glass fiber with suitable refrac¬ 
tive indices and dimensions. 

In this article we will discuss the optical communication 
system (OCS) which is presently at the threshold of com¬ 
mercial exploitation in the USA and the UK. 
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Fig 1. Optical waveguide ray path 

Communication system requirements 

There are a few basic requirements of a communication 
system. These are: 

1. To convert sound and telegraph signals or both into 
electrical signals. 

2. To convert electrical signals into higher frequency 
signals, for ease of carrying through the media proposed. 

3. A suitable media with the least possible attenuation. 

4. Repeatering, in case the transmission losses are high 
or distances are long. 

5. Detectors to convert the signals into the basic form of 
intelligence at the far end. 

These requirements are equally applicable to the OCS as. 
well. The OCS requires transducers to convert the electri¬ 


cal signals into modulated light. It also requires a propaga¬ 
tion media, which is glass fiber strand in this case, and a 
detector to convert light signals back into the electrical 
signal at the far end. Repeaters may also be necessary when 
propagation losses arc excessive. 

System configuration 

The building blocks of an OCS are given in Fig. 2. All 
systems have essentially the same configuration. Where 
they may differ would be in the nature of the dotted blocks: 
In a simpler system the blocks shown in dotted lines may 
not be present at all. 

The transmitting source in each case is a laser and receiv¬ 
ing device a photodetector. Generally amplitude modula¬ 
tion is used. But where power involved is large, pulse 
position modulation or pulse code modulation may be 
used. Where pulse code modulation is used, additional 
circuits in the form of amplifiers, reshaping and retiming 
networks would be necessary. 

The repeater amplifier is a critical sub-system. Although 
conceptually it is simple, its construction is extremely dif¬ 
ficult. The problem lies in converting light signals into base 
band for the purposes of repeatering. The devices and 
circuits which can amplify modulated light signals without 
going through base band conversions are the subject of 
investigation today. In the meantime low-loss fibers are 
being invented to obviate the necessity of repeatering. 

Technical details 

The optical fiber can be considered as a waveguide 
media for transmission of wideband signals. The termina¬ 
tions are a source of light at one end and a transducer at the 
other end to convert light energy into signals. As in a 
waveguide, the optical signals in a fiber travel by reflection 
from the medial walls (Fig 1). Total reflection takes place 
in a fiber media with refractive index nl which has a boun-. 
dary with a media of refractive index n2, when nl is greater 
than n2. The light signal has to be launched into the fiber at 
a predetermined angle, or else it will not propagate through 
it. 

An LED is a common source of light. When placed close 
to the optical fiber it generates signals with multimode 
properties (Fig. 3). 
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Fig 2. Basic fiber transmission and receiving system 
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Measure high voltage 
and power line frequencies 
with 

motwane 


Multimeter 8X Mark III 



Frequency Transducer 

A must for the Electricity Board, Laboratories, 
Electrical Industries and Generator set 
manufacturers for line frequency measurement. 



25 KV Voltage Multiplier 
Ideal in defence organisations and railways 
to measure high tension DC voltage and in 
OC traction. 


Other Accessories 


10 KV A C. Voltage 
Multiplier 

10 KV D.C. Voltage 
Multiplier 

200/100/50 Amps. 
A.C. Current v. 
Transformer 


Low end high 
resistance range 
extension unit to measure 
from 20 milliohms upto 
200 megohms 

100 Amps and 
200 Amps D.C. Shunts 


CORNING GLASS 
CAPACITORS 

.When reliability is the key factor 



• Fully qualified to MIL-C-11272 level M and S 
and CCTU-02-15 

• Corning Glass Capacitors an unbeaten fron¬ 
trunner for stability and dependability for any 
advance environment. 

• Resist ageing, moisture, vibration, shock and . 
perform predictably under temperature ex¬ 
tremes. 

• CYFM series in four case sizes in 0.5 pf to 
10,000 pf capacitances range with 300 V and 
500V ratings. 

• TYO series radial lead style in three case sizes 
in 1 pf to 2400 pf capacitance range with 300 V 
rating. 

• New CYFM80 range an ideal capacitor for RF 
applications in three case sizes over 0.5 pf to 
2000 pf range with working voltage of 1 KV a.c. 
(rms). High Q factor, low dissipation factor and 
low temperature coefficient ensure repeatable 
performance. 

Write for complete technical specifications: % 
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Propagation of light 

There are certain basic technical considerations which 
control propagation of light through an optical fiber. These 
are: 

1 .The diameter of active source should not be greater 
than that of the optical fiber, otherwise losses will occur. 

2.Monochromatic laser sources are very few.Therefore, 
the optical fiber should be such that it is capable of mul¬ 
timode propagation. 



Fig.3: Launching conditions of rays with 
a LED into multimade fiber 

3.Bandwidth capability of a high numerical operture 
fiber is less than that of one which is able to have tewer 
modes. 

GaAs laser is another light source. The optical fiber 
material for single-mode propagation uses doped silical for 
core and pure silical for cladding. 

Types of lasers used 

Semiconductor lasers are ideally suited as source for 
wideband optical communication systems. These lasers are 
known to give 10,000 hours of continuous wave (CW) 
operation. Lasers which can work up to 10 5 hours are under 
development. The basic considerations for laser design are 
wideband, high-power output, high modulation efficiency, 
narrow spectral line width, and narrower emission pattern. 

The geometry of a SiCh laser is shown in Fig. X The 
conventional junction structure is double layers with Ga, 

metal contact 


GdALAs 


Al, As passive layers with 35 % A1 and an active region with 
5% Al. With this type of junction structure CW operation 
is attainable at 353 k. 

As regards reliability of lasers, their short life is mainly 
due to the formation and growth of dark line defects or 
related effects.The dark line defects are areas which appear 
dark when the laser is operated spontaneously. These can 
be viewed with an infra-red microscope. Efforts are on to 
rid the laser of defects and improve its reliability. 



Design of an optical fiber cable 

The nore important components of an optical fiber cable 
are: 

• Coated optical fibers 

• Tensile reinforcement 

• Radial reinforcement 

• Sheath 

• Moisture barriers 

• Insulated metallic conductors and screens 

• Core wraps 

• Filters 

The simplest structure is of course a single coated fiber 
with sheath. For tensile and radial reinforcement, addi¬ 
tional components are necessary. This can be achieved by 
adding filling material all around the coated fibers. Control 
power is inserted by including metallic conductors, whereas 
core wraps are meant to maintain the geometric uniformity 
in groups of fibers and conductor. 



A typical construction of an optical fiber cable is shown 
in Fig. 5. It will be seen that With the various components 
added to the cable structure, it is considered important to 
retain the fiber in a fixed geometrical condition in spite of 
stress and strain. The transmission capabilities of optical 
fibers are such that only a few fibers are required to carry 
many channels and, therefore, strengthening structures are 
predominetftly more in number. 

From considerations of channel capacity, the light signals 
have a frequency of about 3x10* MHz. Therefore, the 
bandwidth and hence the information carrying capacity is 
very large as compared to other systems like coaxial cables 
or waveguides or even the microwave communication sys¬ 
tems using space-wave propagation. In order to withstand a 
possible competition with other systems, the OCS offers 
certain special features. 

First,the OCS, being in the light band of frequencies, has. 
a very large bandwidth of the order of 300 MHz. This 
bandwidth is adequate to carry up to 1920 speech channels* 

Second, the glass fiber used is very thin—sometimes as 
thin as a human hair. It is formed into cables with protective 
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insulation and other conductors for power supply and 
order-wire facility. The diameter' of the cable, in such a 
case, does not exceed 7 mm. This gives it the advantages of 
low weight, small size, flexibility and ease of installation. 

Third, the glass fibres have negligible crosstalk levels, 
and are not affected by external spurious radiations. They 
are, therefore, immune to interference of any type. Their 
own radiation level is also low enough. Therefore, they do 
not cause any interference to nearby systems. 

Fourth, the optical cable, once laid, is immune to tapping 
and interception by unauthorised personnel as it is ex¬ 
tremely difficult to cut the cable for this purpose. Also the 
system uses pulse code modulation and is, therefore, highly 
secure against evesdropping. 

While all this is being said about the OCS, scientists and 
engineers are making an all out effort to bring down the 
cost per km per channel of the system. They claim that a 
system under development cannot be presently compared, 
costwise, to a well established system like a coaxial cable 
system. They are quite confident that in case commercial 
exploitation of the system is resorted to in due course, their 
costs will be far below the costs of other communication 
systems. 

An experimental system 

We have learnt that a 9km experimental OCS route is 
being laid between Stevenage and Hitchin, about 32 km 
north of London. The system is capable of carrying 1920 
telephone conversations or a mix of telephone, TV, and 
data traffic between the two stations. The system carried 
140 M bits/sec pulse code modulated digital transmissions 
over a 7mm diameter optical fiber cable. The cable is 
routed through the already existing ducts of the British Post 
Office to determine its interference potential. The terminal 
multiplexing equipment for this route has also been de¬ 
signed and the stream of electrical pulses from the fiber 
cables is converted into infra-red beams by tiny lasers 
connected to the end of each fiber. Optical repeaters are 
sited at 3km intervals down the route. 

Although an experimental system, it may prove to be 
another breakthrough in the technology to solve the system 
designers’ ever increasing problem of clearing high-density 
traffic within crowded cities and across them. 

Other possible applications 

Other applications of OCS are in industrial organisa¬ 
tions, public utilities, and military users. 

In the industrial and public utilities field the OCS can, 
provide colour TV channels and interference-free elec- 
tromagnetically compatible electronic systems in ships, air¬ 
crafts, factories and along railway tracks. 

From military users’ point of view it can be a light¬ 
weight, interference-free,secure long-or short-hop system 
which can easily replace radio links. Intercommunication 
systems in areas which need to be safeguarded can also be 
provided. O 


CORNING 

TANTALUM CAPACITORS 




MINITAN MODULAR POLAR 

• rectangular capacitor in axial and radial style, 
in seven case sizes with 0.001 mF to 220 mF 
capacitance range in voltages up to 35 WVDC 

MINITAN MODULAR NON-POLAR 

• similar rectangular capacitor in nine sizes with 
0.001 mF to 33 mF capacitance range in vol¬ 
tages up to 50 WVDC 

MINITAN CORDWOOD POLAR 

• cylindrical capacitor with axial and radial style 
in five case sizes with 0.001 mF to 47. mF 
capacitance range in voltages up to 50 WVDC 

MINIDIP 

• Radialdipped i n five case sizes with O.IOmF to 
68 mF capacitance range in voltages up to 35 
WVDC 

MK CHIP 

• new concept in tantalum chip capacitors for 
Hybrid Circuit manufacturers 

• use of metal case, an internal conductive en¬ 
capsulation and an anode termination plate 
resolves problems of encapsulation, handling 
and robustness 

• in five case sizes with 0.1 mF to 47 mF capaci¬ 
tance range in voltages upto 50 WVDC 

Write for complete technical specifications: 

Inde associates 


P.O.BOX 332 
LUDHIANA 141 001 
TELEX 0386-340 
Tel. 23860 


P.O.Box 541 
BANGALORE 560 005 
TELEX 0845-8084 
Tel. 579289 
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The direction and rate of economic 
growth depend to a great extent on the 
level at which electrical engineering and 
electronics are used in industry and 
economy and in other non-industrial 
areas 

The dynamics of scientific and techni¬ 
cal progress plays a key role in this re¬ 
spect. This is reflected by formation of 
large, efficient industrial combines. 

In the German Democratic Republic 
(GDR), the entire production process, 
from research and development, pro¬ 
duction and sale of electronic computer 
technology and business machines is 
under central management. 

VEB Kombinat Robotron supports 
and represents this important branch of 
economy by> fusing all production 
capacities in this field into a unit, thereby 
giving it a new dimension of quality. As 
the most important industrial combine 
in the GDR, Robotron comprises 
twenty-one noted enterprises, which 
have already established a good name 


for themselves in the production of elec¬ 
tronic hardware and system software for 
economic units of various sizes. 

There are roughly 70,000 highly qual¬ 
ified workers, engineers and scientists 
behind the Robotron' trademark, which 
is recognised in the world market. They 
concentrate their efforts on progres¬ 
sively extending Robotron's range of 
production. 

The current Robotron production 
programme comprises. 

—EDP systems of the ESER series 
-small-sized computers, process com¬ 
puters and microcomputers 
—automatic invoicing and accounting 
machines 

—data acquisition systems 
—typewriters 

—Robotron REISS drawing machines 
—organisational aids 
—electronic measuring and entertain¬ 
ment equipment. 

Computers of medium size incluoed in 
the series production programme of the 
Robotron combine: 

At present, the production prog¬ 


ramme centres on the EC 1055 EDP sys¬ 
tem, which is part of the ESER 2 series 
and whose central processor EC 2655 
developed by Robotron meets the high¬ 
est international requirements. 

The development and production of 
the EC 1055 EDP system is based on the 
positive experience gathered by the 
users of the tried and tested EC 1040 
system of the ES£R 1 series, whose uni¬ 
versality and performance in all fields of 
economy enjoy world-wide recognition. 

Electronic data processing systems, 
MDT and business machines bearing the 
'Robotron' trademark are operating 
successfully in the national economies 
of numerous countries on five conti¬ 
nents. 

The basis of Robotron's success Is 
many years of experience in research, 
development and production of elec¬ 
tronic data technology and office 
machines and consistent cooperation 
with its partners in the ESER, which 
stands for the Unified System of Elec¬ 
tronic Computer Technology of the 
socialist countries. VEB Kombinat 
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Robotron is making an important con¬ 
tribution to socialist economic integra¬ 
tion of the CMEA countries by working 
on certain development, production and 
application of units,EDP systems and 
problem solutions of electronic compu¬ 
ter technology co-ordinated with other 
ESER partners 

The foreign trade interests of the 
Robotron combine are represented by 
the nationally-owned foreign trade en¬ 
terprise Robotron Export-Import, which 
is a competent trade partner in the field 
of EDP and business. 

Robotron Export-Import demon¬ 
strates the international competitive¬ 
ness of the highly effective and powerful 
products of the GDR's data processing 
and business machine industry by ex¬ 
hibiting at major fairs, trade exhibitions 
and symposia. 

In addition to its comprehensive range 
of hardware, Robotron's performance 
profile is also characterised by its user- 
oriented and specialised range of soft¬ 
ware. It is important to note in this con¬ 
nection that Robotron Export-Import 
supplies all Robotron products of elec¬ 
tronic data hardware in conjunction with 
interesting and tried problem solutions. 
They can be adjusted to various applica¬ 
tions and to a wide variety of special 
tasks In the fields of science, engineer¬ 
ing and commerce. 

The yardstick that is increasingly 
being applied to makers of electronic 
computer hardware is the scope of their 
software performances. VEB Kombinat 
Robotron provides individual user con¬ 
sultations, technical and economic pro¬ 
ject consultations and training of 
specialists at training facilities operated 
by the combine. In addition, Robotron 
also has its own demonstration and test 
computer centres. 

Thousands of specialists from home 
and abroad are trained at Robotron's 
training centre each year to operate 
Robotron systems 

Robotron Export-Import maintains of¬ 
fices and after-sales service centres for 
its partners abroad as well as an exten¬ 
sive network of well-known marketing 
organisations and agencies. 

Robotron—a trademark as a symbol of 
efficiency of electronic computer hard¬ 
ware and office machines from the GDR. 


The Enterprises of VEB Kombinat 

Robotron 

DDR-8012 Dresden, Grunaer StraBe 2 


VEB Robotron-Zentrum 
fur Forschung und Technlk 

DDR - 8012 Dresden 
Leningrader StraBe 15 

VEB Robotron-Elektronik 
Radeberg 

DDR - 8142 Radeberg 
Wilhelm-Pieck-StraBe 70 

VEB Robotron-Elektronik 
Dresden 

DDR - 8021 Dresden 
Bodenbacher StraBe 81 

VEB Robotron-Elektronlk 
Rlesa 

DDR - 84 Riesa 
Pausitzer StraBe 60 

VEB Robotron-Elektronlk 
Hoyerswerda 

DDR - 77 Hoyerswerda 
Industriegelande, StraBe F 

VEB Robotron-Elektronlk 
Zella-Mehlis 

DDR - 606 Zella-Mehlis 
StraBe der Antifa 63/66 

VEB Robotron 
Btiromaschknenweirk 
Sommerda •*" 

DDR - 523 Sommerda 
WeiBenseer StraBe 52 

VEB Robotron 

Optima-Buromaschinenwerk 

Erfurt 

DDR - 501 Erfurt 
Mainzhoferplatz 13 

VEB Robotron 

Buchungamaachinenwerk 

Karl-Marx-Stadt 

DDR - 90 Karl-Marx-Stadt 

Annaberger StraBe 93 


VEB Robotron 
Secura-Werke Berlin 

DDR -104 Berlin 
ChausseestraBe 42 

VEB Robotron 

Schretbmaschinenwerk 

Dresden 

DDR - 8012 Dresden 
Hamburger StraBe 19 

VEB Robotron 

Mel)- und Zeichengerate- 

bau Bad Liebenwerda 

DDR -795 Bad Liebenwerda 
Siidring 6 

VEB Robotron-Vertrieb 
Berlin 

DDR -108 Berlin 
Mohrenstrafle 62 

VEB Robotron-Vertrieb 
Dresden 

DDR - 8012 Dresden 
Leningrader StraBe 9 

VEB Robotron-Vertrieb 
Leipzig 

DDR -701 Leipzig 
GerberstraBe 3/5 

VEB Robotron-Vertrieb 
Erfurt 

DDR - 501 Erfurt 
LeninstraSe 167 

VEB Robotron-Anlagenbau 
Leipzig 

DDR -705 Leipzig 
Eilenburger StraBe 20a 

VEB Robotron 

Rationallslerung 

Weimar 

DDR - 53 Weimar 
HegelstraBe 2a 


Robotron Export-Import 

Volkseigener AuQenhandelsbetrieb der 
Exoorters' ^eutschen Demokratischen Republik 
DDR — 108 Berlin 
FriedrichstraBe 61 
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Electronic Data Processing 
System - EC 1055 


On the basis of the arrangement on 
cooperation between the socialist coun¬ 
tries within the framework of the Unified 
Computer System (ESER) in the de¬ 
velopment, production and application 
of modern electronic data processing 
systems, the series 1 of ESER-based 
hardware has been transferred to pro¬ 
duction and backed up by comprehen¬ 
sive software. 

The next stages of development en¬ 
visage the further perfection of the 
ESER hardware of the series 1 in order to 
fulfil user demands. At the same time, a 
new series of ESER hardware (to be 
known as series II) is to be marketed in 
the coming years. The principles and 
Obncept of the ESER system will be 
maintained by this new series. 

The principal contributions of the 
Qerman Democractic Republic to the 
ESER system, series I and II. are the EC 
1040 and EC 1055 electronic data pro¬ 
cessing installations. 

Principles and characteristics of 
ESER series II Installations 

The aim of the development of the 
ESER-based models of series li is to in¬ 
corporate the very latest findings of re¬ 
search and practical experience in the 
hardware and software of the new 
equipment. 

The operating principles of series II 
will form the basis for all models. They 
are based on the main directive formu¬ 
lated In the operating principles of series 
I, plus a number of new functions. In this 
manner, better compatibility will be 
achieved with computers of a higher 
hierarchy, and new functions can be in¬ 
cluded to achieve a much wider sphere 
of application. 

One of the most significant innova¬ 
tions of the ESER operating principles 
for aeries II Is the Implementation of the 
technique of virtual storage. Accord¬ 
ingly, relatively cheap external memory 


units (magnetic disks) are to be included 
in the address space (virtual memory) for 
the programmer, in addition to the work¬ 
ing memory. The address space pro¬ 
vides an addressing potential of 16M 
bytes (24-bit addresses). 

The memories of these models will be 
based on new components, and acces¬ 
sory units will be provided for the estab¬ 
lishment of multiple computer systems. 

Characteristics and design of the 
EF1055 DP Installation 

Model EC 1055 is a computer of 
medium capacity within the ESER series 
II. Its principal elements are: 

—EC 2655 main frame 
—OS/ES-6 operating system 
—Peripherals 

The main frame is composed of: 
—Central processor 
-Byte-multiplex channels 
-Block-multiplex channels 
—Working memory 

Robotron EC 2655 main frame with 
extended system control. 

The Robotron EC 2655 main frame in¬ 
corporates all the necessary functional 
groups to decode and execute instruc¬ 
tions and to control the flow of func¬ 
tions. Various units have been included 
to ensure that the potential of the main 
frame is fully utilised. It is ideal for opera¬ 
tion by a larger number of subscribers 
and for joint use of stocks of data. 

The Robotron EC 2655 main frame 
consists of the central processor, the 
working memory and the Input/output 
system. The central processor performs 
up to 450,000 operations per second. It is 
microprogram-controlled and the mic¬ 
roprogram memory can be partially 
loaded. This feature is primarily used by 
the error routine system. 

The working memory Is supplied in 
two configurations having a capacity of 


1,024K bytes or 2.048K bytes. It is com¬ 
posed of independent logic modules 
with overlapping access. In this manner 
the working memory can be adapted to 
the specific requirements of given appli¬ 
cations. The constructional concept of 
the memory permits on-the-spot exten¬ 
sion of a small memory to form a large 
one at any time. 

The working memory is safeguarded 
against unauthorised reading and writ¬ 
ing operations. 

The input/output system of the Robot¬ 
ron EC 2655 main frame is composed of 
the channel exchange, the channel tes¬ 
ter and up to five channels The basic 
version of the main frame features one 
byte multiplex channel and two block 
multiplex channels. One block multiplex 
channel and one byte multiplex channel, 
or two block multiplex channels, can be 
additionally incorporated The use of the 
2-byte interface for one block multiplex 
channel is particularly advantageous 
because It helps to increase the data 
transfer rate of multiple computer sys-, 
terns. 

The Robotron EC 2655 main frame 
contains a special facility to emulate 
DOS/ES In conjunction with corres¬ 
ponding operating-system backing user 
programs written for DOS/ES can be 
worked off by the EC 1055 DP system 
under the controlling action of the 
further developed OS/ES. 

Integrated circuits of the TTL 1 and 
TTL 2 ESER series in dual in-line enclos¬ 
ures are used to implement the logical 
functions in the Robotron EC 2655 main 
frame. The circuits consume little 
power, have a high processing speed 
and a short cycle time. The use of 
multiple-tier circuit boards in combina¬ 
tion with the adopted wiring technology 
guarantees a high packing density of the 
modules as well as a short signal transit 
time. 
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The new ESER plug connectors pro¬ 
vide dependable protection of the con¬ 
tacts against mechanical damage 
which, In conjunction with a novel con¬ 
tact principle, ensures a high measure of 
reliability of the plug connection. 

Robotron EC 7069 control console 
for communication and mainte¬ 
nance 

The Robotron EC 7069 control unit is a 
constructionally independent item of 
equipment that Is used for communica¬ 
tion between the operator and the 
operating system as well as between the 
servicing personnel and the computer. 
The console incorporates all the 
"facilities necessary for controlling and 
monitoring functions. It can be sup¬ 
plemented by a visual display unit with 
keyboard and selecting pen The visual 


display unit has a capacity of 25 lines of 
80 characters each. The keyboard is 
composed of 26 alpha characters, 10 
numerical characters and 27 special 
signs for data entry and for selecting the 
desired functions. 

A variant model of the keyboard fea¬ 
tures an additional 20 cyrillic characters. 
The control console enhances operating 
ease and increases the speed of com¬ 
munication. A serial printer can be 
linked to the console to print out the 
information displayed on the screen of 
the visual display unit. The serial printer 
operates at a speed of 45 ch.p.s. The 
Robotron EC 7069 control console is 
linked to the main frame via the standard 
interface and via a special interface. 
Since the control console is an indepen¬ 
dent item of equipment it can be set up at 
any point that is best suited for the oper¬ 
ation of the EC 1055 DP system A sec¬ 


ond control console can be linked to the 
main frame for special duties or If this Is 
specified by the buyer. 

The new OS/ES-6 operating system 
supports the functional potential of the 
Robotron EC 2655 main frame so that the 
user can exploit the full capacity and all 
possibilities of the EC 1055 DP installa¬ 
tion. Problem-oriented software can be 
made available together with the 
OS/ES-6 operating system, particularly 
for application with data bank problems 
and to support production processes 
and commercial-mathematical 
methods. 

Possibilities of application of the 
EC 1055 DP Installation 

The hardware and software potentials 
of the EC 1055 make it possible to oper¬ 
ate this DP installation in universal com¬ 
puter stations of large enterprises, com- 


Robotron EC7Q69 control console 
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regional services and 
large regional administrations Inquiry 
and data bank systems, information ser¬ 
vices and booking systems can be very 
efficiently operated with the help of the 
EC 1055. The operation of the EC 1055 
by dialogue and remote batch proces¬ 
sing, also on a time-sharing basis, en¬ 
sures that the DP installation can be 
used simultaneously by a number of 
subscribers, thereby promoting the es¬ 
tablishment of community computer 
centres for joint use. Since the installa¬ 
tion can be linked to other large or small 
computers, an entire hierarchy of com¬ 
puter systems and computer networks 
can be set up. 

A multitude of prqblem solutions and 
a wealth of experience gained from the 
operation of ESER-based hardware of 
the first series in the GDR have resulted 
in comprehensive application packages 
for use in finance, agriculture, the build¬ 
ing trade, transport, education, the 
health service and the electric power in¬ 
dustry 


Specifications Central processing unit 


Microprogram store 
capacity 
cycling time 
access time 
number of instructions 
operating speed 
Operating store 
medium 

extension stages 

cycling time 
call width 
store protection 
Channels 
number 

block multiplexers 
byte multiplexers 
device control units per channel 
Transfer rates 
block multiplexer BLMPX1 

block multiplexors BLMPX 2, 3, 4 
byte multiplexer BYMPX 


Number of subchannels 


S K instructions with 35 bits each 
400 nsec 
140 nsec 
181 

450,000 operations/sec 

MOS element 
1,024 K bytes 
2,048 K bytes 
1,200 nsec 
8 bytes 

read and write protection 

up to 5 
up to 4 
up to 2 
10 

1 5 M bvtas/sac (1-hvte interfaced 
3 0 M bytes/sec (2-byte interface) 

1 5 M bytes/sec 

up to 40 K bytes/sec in multiplex regime 
1 5 M bytes/sec in selective regime 
128, 256 for 2nd BYMPX 
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Operating 

System 

OS/ES-6 


An improved OS/ES operating system, 
Known as edition 6, has now become 
available after it was very carefully tested 
under consideration of the new hard¬ 
ware functions and operating principles 
of the computer series II of the ESER 
system. The OS/ES-6 operating system 
makes it possible to exploit more effec¬ 
tively the potential of the EC 1055 elec¬ 
tronic data processing installation 
which is such a series II model The new 
operating system can also be used to 
optimise the operation of the already es¬ 
tablished EC 1040 installation of the 
ESER system. Compatibility to higher 
hierarchy levels is guaranteed for files 
and programs. 

The functions of the previous operat¬ 
ing system, OS/ES-4, and the experience 
gained in its development and use, 
formed the basis for the development of 
the OS/ES-6. Virtual storage techniques 
offer the user significant advantages be¬ 
cause they furnish him with maximum 
address space for the solution of his 
problems. The virtual store is formed in a 
direct access memory, and dynamic re¬ 
storing takes place between the real 
memory and the virtual memoiy. In this 
manner optimal use is made of the real 
main memory. Only active tasks require 
the real memory to permit the proces¬ 
sing of programs which have a storage 
requirement that is larger than the exist¬ 
ing real memory. 



Virtual-real processing enables the 
user to define the entire working mem¬ 
ory, or part of it, as "real '. In this way 
programs that were written for ESER 
series I computers, and which contradict 
the conditions of virtual storage techni¬ 
ques, can still be processed. The intro¬ 
duction of the MVS control program 
configuration offers users a virtual stor¬ 
age capacity of up to 16M bytes. 

Job administration is raised to a new 
qualitative level by the OS/ES-6. The job 
input subroutine conducts the system 
input, the system output and the estab¬ 
lishment of job chains centrally for all 
program ranges. The job input sub¬ 
routine Is always resident but does not 
occupy user program ranges. The in¬ 
terpretation of the job control instruc¬ 
tion is only conducted with the start of 
job processing so that system Input cur¬ 
rents can be read at top speed. Further¬ 
more, no input/output units are blocked 
by waiting jobs. A new organisation of 
job chain files permits unhampered sys¬ 
tem operation. 

Main frame limitation and waiting time 
limitation will terminate a job in the 
event of prescribed times being ex¬ 
ceeded. 

The dynamic test system consists of 
an interactive system for the localisation 
and temporary elimination of errors in 
programs. It permits the display and al¬ 
teration <of real and virtual storage 
places and register contents, and it will 


stop programs while certain instructions 
are being worked off or in the presence 
of selected events. The functions of the 
test system are activated by a command 
language. 

An increase of the degree of multip¬ 
rogramming permits optimal use to be 
made of the system resources. Conse¬ 
quently, up to 63 assignments and sub¬ 
routine tasks can be processed in paral¬ 
lel. 

The OS/ES-6 system provides a new 
access method for the organisation and 
storage of data in the direct access 
memory. 

The principal advantages are: 
—Simple use, 

—High data throughput rate, 
—Comprehensive file protection, 
—Central fife survey by special 
catalogues, 

—Independence of any specific type of 
hardware, 

—Sequential access to the data via code 
or direct. 

A special access method, as well as 
auxiliary and converting programs, are 
available for the output of data on mic¬ 
rofiches for direct or Indirect microfilm¬ 
ing. 

Efficient operation and a high level of 
exploitation of the system resources are 
achieved by remote processing. The 
new OS/ES-6 operating system offers 
the remote access methods and proces¬ 
ses for this purpose. 
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Data Bank Operation System/Robotron 

(DBS/R) 

—In a fixed sequence (the rpiahvo ad- 


Problem and basic definitions 

Efficient data storage depends to a con¬ 
siderable extent on the fulfilment of the 
following three demands' 

—Rapid availability of the data for the 
different processing jobs and inquiries 
—Low storage space requirements. 
—Simple maintenance of the entire 
stock of data. 

Only the storage of data in the form of 
a data bank will produce a justifiable 
compromise between the individual as¬ 
signments which can be somewhat con¬ 
tradictory in their nature. 

The programs required for the organi¬ 
sation of a data bank are known in their 
entirety as a data bank operation system. 
Data bank and data bank operation sys¬ 
tem form together, a data bank system. 

The data bank operation 
system/Robotron (DBS/R) was drawn up 
by VEB Robotron/ZFT as universal soft¬ 
ware for the first and second generation 
of compOters of the Unified Computer 
System (U.C.S.) of the Council of Mutual 
Economic Assistance. It is based on the 
operation system OE-ES in the MFT and 
MVT modes of operation. DBS/R con¬ 
sists of the components of the base sys¬ 
tem and of the remote processing sys¬ 
tem. 

DBS/R operates primarily with struc¬ 
tured data which are stored in a fixed or 
variable format. Storage is record by re¬ 
cord as dependent and independent re¬ 
cords from which list, tree and net struc¬ 
tures can be formed. 

The users of DBS/R can be subdivided 
Into differing circles of persons In con¬ 
formity with the given assignments and 
qualifications. Three specific languages 
are available to them for the use of the 
system. The format and structure of the 
data are defined by so-called file Iden¬ 
tifying sheets which represent the data 
definition language of DBS/R. 

Problem-related programs are formu¬ 
lated with the data manipulation lan¬ 
guage of DBS/R (DBS/R language) and 
by the customary programming lan¬ 
guages. The DBS/R language Is a pro¬ 
cedural language. The third language of 
DBS/R, the so-called .command lan¬ 


guage, controls the operation of the re¬ 
mote processing system. 

Another fundamental term is the func¬ 
tion which, in this connection, is an ac¬ 
tivity of the data bank operation system 
that can be called and controlled Cal¬ 
ling and control are usually effected by 
the data manipulation language 
Storage structure of DBS/R 

Data Units: In conformity with their 
purpose of application a difference is 
made between internal and external 
data units. Internal data units exist 
within a data bank system, and external 
data units exist outside the system. The 
internal data units are field, segment, re¬ 
cord and file. These are characterised by 
the fact that they have been already pro¬ 
cessed by the EDP installation. The ex¬ 
ternal data units are field, segment re¬ 
cord, line, page, image and field. They 
arise either during the process of col¬ 
lecting or as a result of processing prog¬ 
rams. The stock of data administered by 
DBS/R is subdivided into files. 

The input files contain the data which 
form the stock files as a result of DBS/R 
storage runs. These stock files are dif¬ 
ferentiated by their position in the data 
bank system into data bank files and 
separate files. A data bank file contains 
the stored notation of its relationships 
with other files. 

Separate files are files organised in 
the customary manner, but which use 
the functions of the data bank operation 
system. The separate files, therefore, fit 
in the data bank system and supplement 
the data bank in a convenient manner. 
Output files are the result of processing 
routines and inquiries- They are created 
during retrievals and as log files during 
storage. They include printer files, video 
display screen files as well as files in¬ 
tended for further processing. 

Processing with DBS/R transforms the 
external data element into internal ones. 
A number of possibilities are open to the 
user to format external and internal data 
elements. External data can be collected 
881 

—Fixed format (fixed relative address re¬ 
lated to the beginning of the segm ent). 


dress related to the beginning iha 
segment is variable, while the seouenre 
of the fields is fixed). 

—With field flags as identifiers 
Several formats internally envisage*'1 
to map the contents of the fields. Fields 
can be stored in a fixed format, a vac table 
format, and non-formatted 1 ranutorma 
tion of the external data element'-, mt > 
internal ones causes the data bensnmrtt 
functions of DBS/R to become effoi live 
They contain comprehensive tp.stmg 
and converting operations and gu.-irai,- 
tee far-reaching correctness of tnedato. 
both formally and in substance 

Logical storage structure The stor¬ 
age structure determines primaniy the 
efficient storage and retrieval of data 
DBS/R is based on a storage structure 
that Is adaptable to the concrete condi 
tions of the fields of application. The in¬ 
teraction of the base and connecting 
files is characteristic of the system 
A base file consists of independent, 
data records. Each record of a connect¬ 
ing file establishes a relationship with n 
fixed number of records of base files o 
other connecting files 
Different structural forms can be 
formed from the base and connecting 
files. The following combination pos¬ 
sibilities are available: 

—Connecting files can be formed bet¬ 
ween any base file. 

—A base file can stand in a relationship 
with any number of connecting files. 
—A connecting file can be used to estab 
lish relations between any number of 
base and connecting files. 

Another structural form comes tn the 
form of so-called coupling where a re¬ 
cord of a base file Is coupled with a re¬ 
cord of another base file by correspond 
Ing commands. A base file can partici¬ 
pate In any number of couplings. 

The structural forms are represented 
by index lists and base address chain¬ 
ing. The Index tlsts make a difference 
between primary index and secondary 
index. The primary index uniquely Iden¬ 
tifies a data record, and it Is formed from 
the main identifier term. The secondary 
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index can be formed for any field of a 
data bank file. Uniquely defined and am¬ 
biguous indexes can be formed. Am¬ 
biguous indexes effectly back up 
queries in data bank files 

Address chaining is used to iriter-link 
data bank records This is done by ad¬ 
dress information stored in the data re¬ 
cords The resulting record sequences 
are known as chains 

Chains can be formed according tc 
different aspects In DBS/R they repres¬ 
ent the principal means of fulfilling the 
demands listed under Problems and 
basic definitions'for efficient data stor¬ 
age 

Language concept of DBS/R 

Data description m DBSIR The 
DBS/R user employs file identifier sheets 
to describe the relations between the 
files and the necessary field treatment in 
the files of his data bank systems The 
data identifier sheets are input vouchers 
that can be punched They usually have 
a fixed format The machine-readable 
input data are checked by the program 
package "File Catalogue'’ for correct¬ 
ness, completeness and freedom of con¬ 
tradictions! he program packages build 
the so-calied data description catalogue 
from these data. This is the basis of de¬ 
finition as a result of which the data de¬ 
scription table (DBT) of a file is produced 
from the data of the file description 
catalogue. 

DBS/R language: The DBS/R lan¬ 
guage Is the data manipulation lan¬ 
guage of DBS/R. It consists of a quantity 
of Instructions which fulfil controlling 
and descriptive functions. The user emp¬ 
loys the language instructions to control 
the functions of DBS/R and to Inter-link 
them. Other Instructions describe the 
output files and define the fields and 
ranges which handle data exchanging 
during processing. An Instruction con¬ 
sists of a sequence of language terms. 

The language term is the smallest 
semantic unit of the DBS/R language. 
The sequence formed by the description 
of several instructions of a complete 
problem is known as the job or query. 

The DBS/R language instructions are 
classified into different groups by their 
application and manner of operation. 
With the exception of the defining in¬ 


structions, they can be combined in any 
manner desired. 

DBS/R has its own function control 
which is stipulated by the sequence of 
instructions of a job The DBS/R lan¬ 
guage instructions are designed in such 
a manner that an explicit cycle formation 
is not possible. This limitation means 
that a user program composed only of 
DBS/R instructions will only contain list 
and tree structures as a sequence of in¬ 
structions. 

This means that DBS/R user programs 
are simple and conveniently arranged, 
thus fulfilling a basic demand of Struc¬ 
tured programming 

DBS R permits the flexible and stan¬ 
dard forms of operation in the genera¬ 
tion arid execution of user programs 
The flexible mode of operation involves 
translation and immediate execution 
The standard mode of operation follows 
error-free translation results ir. a loading 
library It can be called from this library 
any number of times for subsequent 
processing. User programs can be writ¬ 
ten: 

—Exclusively from DBS/R language in¬ 
structions 

—By bedding DBS/R instructions in a 
carrier language 

The DBS/R language will describe 
complete data processing routines 
without any other aids, although it is not 
intended to be a substitute for a higher 
programming language. 

User programs can consist also of 
DBS/R instructions and of instructions 
of a general programming language. 
The latter is then the carrier language. 
DBS/R instructions can be bedded into 
the carrier languages ASSEMBLER, 
PL/1 and COBOL. 

User programs, conceived as assign¬ 
ments of the DBS/R remote processing 
system, are generated by translating and 
by storage in a loading library. Programs 
and modules which call DBS/R user 
programs, or which are called by these, 
employ a DBS/R specific control block. 

Command language: The command 
language controls the work of the re¬ 
mote processing system of DBS/R. The 
remote processing system works 
primarily in subscriber operation. The 
subscribers employ commands, trans¬ 
actions and information for traffic with: 


—The remote processing system. 

—The previously produced user prog¬ 
rams. 

—Amongst each other. 

The command language is adaptable, 
and its code and operands can be 
changed according to the wishes of the 
user. 

Course of development and current 
application situation 

The correctness, on principle, of the 
DBS/R concept was established during 
two large scale tests conducted in 1977 
These tests were based on concrete 
cases of application. After the success¬ 
ful second test, DBS/R was incorporated 
in the program library of the Unified 
Computer System, thus making it freely 
available to U C S member countries 

DBS/R was developed and supplied to 
the users in a series of steps The DBS/R 
version now available places the user in 
the position to set up a data bank system 
and to operate it under the inclusion of 
remote data processing Data bank sys¬ 
tems of differing size and sophistication 
are being currently operated The 
latitude of their application is very wide 
indeed. DBS/R is being used by the 
chemical and metal-working industry, 
and it is forming the heart of application 
projects in material economy, accoun¬ 
tancy and production control . Other well 
advanced cases of application are in¬ 
formation systems of governmental in¬ 
stitutions which also employ the remote 
processing system of DBS/R. One of 
these information systems has, as data 
base, the most comprehensive bank 
formed hitherto with DBS/R. It is com¬ 
posed for 50 base files and connecting 
files. 

A comparison with other data bank 
operation systems shows that the per¬ 
formance specifications of DBS/R com¬ 
pare very favourably with international 
standards, and the concept of storage 
and the treatment of input data of the 
system are worth special mention. 
Furthermore, the possibilities of user 
programming, and this includes inde¬ 
pendent programming with the help of 
the DBS/R language and the user of dif¬ 
ferent carrier languages, are unchal¬ 
lenged by any of the internationally 
common data bank operation systems. 
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ROBOTRON 1711 
Small Invoicing Machine 


On Display at the 
India International Trade Fair 


With th# DARO 1711, VEB Robotron- 
Buromaschinenwerk Sommerda is in¬ 
troducing a new development to their 
previously successful Invoicing 
machine. The small invoicing machine 
DAR017111s a profitable investment for 
small firms, such as craftsmen, retailers,! 
agents and others, who predominantly 
use an office typewriter. 

Its automatic accounting and output 
process enables rational and simple 
processing of the Invoices resulting 
from the daily transactions. 

The DARO 1711 small Invoicing 
machine combines an electric typewri¬ 
ter for correspondence with an elec¬ 
tronic calculating, storing and program 
unit. 

The operation and design of the 
typewriter corresponds to the require¬ 
ments of an office typewriter regarding 
the range of characters and the func¬ 
tions and layout of the keyboard. 

For Its application as an Invoice 
machine, the numeric information is 
keyed in through a separate numeric 


keyboard, combined with a function 
keyboard located next to it. 

Release of the input operation is per¬ 
formed by a start key. Error correction of 
input before printing is performed by 
means of a CLEAR key. 

Individual program parts can be 
selected manually by a selector key. 
The computer unit performs the 4 basic 
accounting procedures. The data stor¬ 
age unit (RAM) is designed to receive 16 
words / 64 bits. A maximum capacity of 
512 bytes is available for the storage of 
the macroprogram. The small invoicing 
machine Is a compact machine, i.e. the 
individual components are accommo¬ 
dated in a self-contained casing. The 
time required to set it up for use can be 
reduced to a minimum, as fixed prog¬ 
rams are available for standard account¬ 
ing, or rather can be quickly formulated 
and delivered with the DARO 1711 small 
invoicing machine. 

A simple front feed device enables the 
DARO 1711 to be used also for easy ac¬ 
counting. 


TECHNICAL DATA i 

■Central Processing Unit 1 

- Data Store 

16 data stores (1 word 16 
num places 64 tuts) ot 
which 4 words are internal 
registers. 

- Microprogram 2 byte 
—MacroproqramO 50 K byte in easily exch 

Store 

angeaole cassette 

Output 

via elect! ic type bar key-' 
board mecha, ism 

Spacing 2 6 mm 

Carriage width 32 or 46 
cm (optional) 

Speed-13 c p.s 

Stationery 

Single sheet processing 


fast paper input 
manual front teed 

Keyboard 

specific to the country 
typewriter Keyboard 

function keyboard 
indicator lamps 

Power Supply 

110V.220V.240V • 10% 
--15%/50H2 

Measurements ■ 

Length 720 mm 

Width: 670 mm 

Height : 270 mm 

Weight: 

50 kg 
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ROBOTRON 1355 



Accounting Machine 

I Mi- <■>> (VHiritmij machine Robotron 1355 
ft ir-n.jii', o* rnlio wlibation conceived for 
s*r< i'i an.! ni'dium size enterprises,is a 
f-u'i’i-f v,i; printing table unit which is 
fre*:-/ f)Mc,! .imm.ible it combines the 
use ..i.i. c npructerisiics of conven¬ 
tion • ! models S'.n.h as 

minimum space requirement 
iow weight 

ease of operation and 
quick program change 
with the following advantages com¬ 
parer 1 to the earlier models 1330/1350 
-Ease of keyboani operation and the 
low loise level provided greatly contri- 
tdm .iw.mis a high standard of opera- 
fr..>,-'' comfort 

- Mta stores are available for exten- 
programs and can be called both 
\m'.matically and manually 
-mpuT of programs by the keyboard is 
w'et. fast and can be verified at any time 
-‘•dUition, subtraction, multiplication 
ami division are standard functions 
-- Peuable posting is ensured by prog¬ 
rammable checks, any operating errors 
••■I faults bemg signalised by a light indi- 


—The machine being designed as a desk 
calculator is suitable for supplementary 
routine work, since all four basic arith¬ 
metic operations can be carried out via 
the keyboard. 

—Availability of double and single zero 
keys 

The accounting machine Robotron 
1355 affords day-to-day in-house set¬ 
tlements and is capable of matching the 
most differentiated needs of the users. In 
this way, it lends itself for economical 
use in all fields of accounting and data 
collecting in 


industry, trade, 

financial and credit institutions, 
agriculture, forestry and budding 
industry, 

post offices, insurance com¬ 
panies, commercial administra¬ 
tions, scientific institutes etc 
Particularly the functions of multipli¬ 
cation and division open up new fields of 
application affording directly measure- 
able profits- separate evaluation of vou¬ 
chers and transfer errors involved are 
eliminated; savings in time and cost. 

The example given below shows one 
of the many possible program variants: 


V Accounting with amount falling short of the minimum stock level 

rtifl program comprises both ascertainment of actual stock per article card and Information on procurement of material whenever stock 
n . dropped below the minimum quantity 


Strip 


Journal balances 
carried forward 
with automatic 
correction of 
carryforward 
errors 


Article Card 


Price: 

M3 — 
Min. stock 
level 


Article No: 
2143053 


Arjir:!? 

q,-. 

Quantity 

ordered 

Amount falling 
short of min. 
stock level 

. Minimum stock . 

Voucher Price Quantity Value New Stock 

No. Incoming/ incoming/ quantity 

outgoing outgoing 

settled 

still to be 
settled 

2140 If.3 
i'Ci i 

. 

130 

20 

10- 

150 3,00 500 i500,00" W 

150 3,00 360- 1080,00 140 

150 3,00 100- 300,00 40 

factor factor product 


The value Is automatically calculated in the accounting process 
and stored separately for Incoming and outgoing_ 
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Also Available in India 
Against Rupee Payment 

ROBOTRON 170. 

Automatic Accounting Machines 

Automatic accounting machines Robot- 
ron 170 are equipped with all features 
expected on modern book-keeping 
machines and in every office where they 


are installed efficiency and speed result. 

Listed below are some of the special 
features common to the 170/2,170/3 and 
170/5 models. 

1. Capacity for entry and totalling is 12 
digits. 

2. Balance selection is available in. two 
registers on all models. 

3. High speed electric typewriter. 



tions or 9 separate R symbol abbrevia¬ 
tions. 

5. General reverse key for immediate 
error correction. .The entire register ac¬ 
tion is reversed by this key wherever op¬ 
erated. 

6. Automatic wheel date. 

7. Easily interchangeable control 
panels. 

More than 2000 machines already In 
use in India in banking and financing 
applications. 


BLUE STAR 


For further information, please, con¬ 
tact: Blue Star Limited, Business 
Machines Department at 414/4 Vir 
Savarkar Mcrg, Prabhadevi, Bombay 
400025 or at Bhandari House, 91 Nehru 
Place, New Delhi 110019. 


BDDBQ 

Imported by Electronics Trade 
and Technology Development Corpora¬ 
tion Limited, 15/48 Malcha Marg, New 
Delhi 110021. 
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ROBOTRON 425 
Card Verifier 

The Robotron 425 Card Verifier is used 
to check the numerical or alphanumeri¬ 
cal data stored in 80-column punched 
cards and makes them available for 
further processing. The Robotron 425 is 
used together with the Robotron 415 
Card Punch for better unification of or¬ 
ganisation The punched cards are sup¬ 
plied with shortest possible delay and 
deposited immediately after the check. 
Constant data are automatically 
checked while variable terms are put in 




by hand. An error detected by the Robot¬ 
ron 425 is instantly indicated by a signal 
lamp. Cards with faulty punching get a 
notch in the upper edge for the corres¬ 
ponding column; correctly punched 
cards get a check notch. 


Specification* 

Automatic checking: 
Duplicating 
checking: 

Jump: 

Card supply and 
stacking: 


20 columns/sec. 

20 columns/sec. 
80 columns/sec 

1 sec. 


For further Information please contact: 
Computer Maintenance Corporation, 2nd 
Floor, World Trade Centre, Cufte Parade, 
Bombay. 


ROBOTRON 415 
Card Punch 

The Robotron 415 Card Punch is used 
for the acquisition of numerical and al¬ 
phanumerical data In 80-column 
punched cards. It acquires operating 
and program data In off-line regime In 
electronic data processing; in the 
medium size data technology it Is used 
as a coupler to automatic booking and 
accounting machines for immediate ac¬ 
quisition of primary data during writing 
of Invoices, booking journals, and 
analogous documents. According to 
application, the Robotron 415 can be 
equipped with keyboards which differ in 



the character fund and encoding mode. 


Specification* 


Duplication: 

Jump. 

Feed hopper and card 
stacker capacity. 
Card feeding and 
stacking: 


20 columns/sec. 
80 columns/sec. 
500 punched 
cards each 

1 sec. 


ROBOTRON 415 s 
Typing Punch 

The Robotron 415 S Typing Punch is 
characterised by its versatile use as a 
data acquisition device in punched 
card-oriented organisation modes of 
machine-operated and electronic data 
processing. It is used with maximum 
profit for operations in which acquisi¬ 
tion has immediately to be followed by a 
visual data check, such as in the produc¬ 
tion of punched program cards for EDP ■ 
systems, decentral data checks, or In 
case that the punched card is used as 
basic data carrier or file card. 

Use of the Robotron 415 S Typing 
Punch combines the advantages of 
computer data processing with those of 
interpretability and sortabillty of primary 
documents. 

Speclficatlona 

Automatic dupli¬ 
cation: 

Jump: 

Feed hopper and card 
stacker capacity: 

Card supply and 
stacking: 


20 columna/sec. 

80 columpp/aec. 

500 punched 
cards sach 

1 sec. 
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for more information, please contact 
Sales Representative in India 


& 


SAPPHIRE INNOVATORS PVT. LTD. 

F-97/98 Oberoi Centre, Hotel Oberoi Towers 

Nariman Point, Bombay-400021 

Cable: SAFOVATOR; Telex: 11 5291 SI PL IN; 

Phone ; 234343 Extn. 2029, Direct 231040 
New Delhi Phone: 667104; Bangalore 
Phone ; 576414; Hyderabad Phone : 52705 


lliehot fifffe idea 
mat's spreading like 
wildfire. 

Last year; Fairchild silently slipped 
over the silicon border into the 16-bit 
microcomputer systems business. 

Our first product was the 9440 
MICROFLAME™ microprocessor. 

We introduced it as "the microprocessor 
that thinks it's a minicomputer." 

But it looked like a component. So most 
people assumed it was just a component. 
It wasn t. 


TT 

i 


It was the heart of 
| a microcomputer system. 

The 9440 was the 
f beginning of a systems 
ramify. Designed to let you buy 
a microcomputer one function at a time. 

The idea caught on. Like wildfire. 

Fairchild now has a separate 
organization totally dedicated to high- 
performance microcomputer technology. 

The FIRE Microcomputer Group. 

In the past few months they've built 
a healthy little 16-bit microcomputer 
systems business without much fanfare. 

The time has come for fanfare; 

Please ■■■■■■mmhhhi 
turn the page. FAIRCHILD 
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If you've spent time and 
money developing your 
own applications soft¬ 
ware that uses the NOVA 
instrucfio.. set, we have a 
pleasant surprise for you. 

Using our 
Fairchild Inte¬ 
grated Realtime 


Or our FOC VS XVI 
Minicomputer; 
oui BLAZE-16, 
our GLOW-16 
or our 

MICROFLAME 
Development 
System. 

If you 're about 
to write new appli¬ 
cations software, consider 
this- the FIRF family of 


SOFTWARE 


Executive 
FIRE) System software, 
/ou can run those 
;xpensive lines of appli¬ 
cations programs 
an our computers. Our 
;PARK -1 AMirrornmnutei 




proven for years 
Operating 
systems, 
powerful text 
editors, 
diagnostics, 
assemblers 
and high-level 
languages are 
all at your 

disposal bom Fairchild 


microcomputers is offered 
with extensive software 
support. It uses software 
familiar to most mini¬ 
computer programmers. 
And the NOVA 
instruction set has been 


IlgpoMPirrai 


>»AIWCHIU3 






P devewpment 
s ystem thirl speaks 

offlffliorlflnpiQSC* 

From the beginning, our entire MICRO- 
FLAME™ microcomputer family has been 
designed to be compatible with hardware 
and software you already have. 

Our new development system is no 
exception. 

It lets you develop applications software 
for our 16 -bit microprocessors using the 
familiar NOVA* instruction set. You'll also 
be able to employ “off-the-shelfindustry- 
standard peripherals. Including high-speed 



FLAME 



readers, printers, PROM/ 
FPt A programmers, 
modems, magnetic tape 
(800/1600 BPI, 9-track), 
cartridge disks (10MB) and 
storage modules (80 or 300MB). 

You can save considerable time and 
money because you won t have to rewrite 
all of your programs or learn a new lan¬ 
guage. Which translates into shorter lead 
time to get your product on the market. 


The benefits grow on you. 

Fairchild s MICROFLAME Development 
System is an en ha nceable system designed to 
develop prototype hardware and software 
for a broad range of microprocessor appli¬ 
cations. From PROM resident code for 
MICROFLAMF-based controllers to realtime 
multitasking software for distributed 
processing or control applications using the 
FOCVS XVI computer. 
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For the record, our development system 
combines the FOCVS XVI, a powerful com¬ 
puter offering 64KB of RAM, with a dual¬ 
double-density IBM-compatible floppy-disk 
subsystem (1 megabyte capacity expandable 
to 4 megabytes). A free-standing video 
display terminal and a 150-CPS bidirectional 
dot matrix printer complete the basic system. 


for automatic tracking and backup dunng 
the debug phase of development. Spooling 
capabilities allow printing to proceed 
concurrently with other interactive activity, 
thereby increasing the throughput of the 
system. 

The system includes, as standard, 
system processors such as FIRE-EDIT (text 


MpoMnwnu 

An important feature of our 
development system 
is the FIRELINK™ I - mmm 
It links the target- I _ 

prototyping micro- I I 
computer hardware! 1 
to the MICRO- \ 

FLAME Develop- £ 

ment System via ^ 

an RS232Cpori. %!> 
FIRELINK is 

used to upload .JZZr |c TT 
or download tapahUrty 11 URtUN 
assembled pro- » 

. ,i ^oroaedfviLei tuTurye* 

qrams into the 


cra/MEMom 

• 64KB HigfvSpMdOynamc RAM 
•4KB Autoload PROM 
•ftoQratmw'sCumofc 

• 60 H, R#al-T im* Clock 

• Currant loop/KTiX Sinai Intortan 

• Urn f’rintor/ltodar.PuAcIi Intortoa 


COMMUNICATIONS 

LornifHinnolium 
nfprl 
H RELINK 

Isiondurdjlof 
Upload, Download 
iu Turyet Systpr. 


HUNTERS 

• 130 (PS 
Bidiwitonal dot 
Matri* Printer 
(standard | 

• SpOolmq 
rapab-li'y 

• Supports High 
Speed line Pi inter 


editor), FIRE-MACRO (macroassembler), 
FIRE-SYMBUG (symbolic debugger), 

_ FIRE-LIBE (relocatable utility 

on .... -library), FIRE- 

*" cWM pLiiMikMH LIBEDIT (relocatable 

I-I library editor) FIRE- 

'SSS — I OEDIT (octal editor) 

■ fJj I I I and FIRE-TYPESET 

(typesetting 

wr + r program). 

The software 
C f y : ) for PROM for¬ 
matting and 

vweooiwur wskittis magnetictapi l_, _ v j 

TERMINAIS •IBAAcompotit*' *800/1600BPI. DUminQ IS StOnO" 

• 24 l»r e Dual-Double 9trackmoynelic __ r J i 

ftD-c harac» _i i Denyty Diskette tap# driw*t allow (JlU Otl OUT SySTGlTl 

display Dnves'stondordj interomonnv.h • 

• ASCII kpyhouid •Software lorge systems USI fly GITllGr QD 

• Numeric key pad selectable i t 

(standard sector sue aTtacnGa user- 


DISKETTES 

• iBM^umpatible 
Dual-Double 
Density Diskette 
Dnves'stondordj 

• Software 


MAGNETIC TAKE 

•800/1A00BPI. 

9 frock moynelic 
tape drives allow 
interortran wutr 
lorge systems 


target system 

and to debug and monitor, remotely, the exe¬ 
cution of object code in the target hardware. 

FIRELINK has the additional capability 
of communicating with remote target sys¬ 
tems or other MICROFLAME Development 
Systems via a modem/acoustic coupler over 
telephone lines if necessary. 

Software with FIRE poww 


supplied PROM 

programmer or a detached paper tape. 

Optional high-level languages under 
the development system software include 
BASIC, FORTRAN and PASCAL. 

The system is delivered complete with 
documentation and an automatic installa¬ 


tion and system-test diskette to assist user 
setup and checkout of the system. 


'NOVA i j a trademark of L)aio G**»»tcjI Correa''* >n 


The integrated hardware is fully sup¬ 
ported by the Fairchild Integrated Realtime 
Executive (FIRE) System software. 

The Interactive Multitasking Disk Oper¬ 
ating System (FIRE-IMDOS) supports extended 
file management, timesharing and device¬ 
independent I/O on the development system. 

With user-supplied high-performance 
peripherals, FIRE-IMDOS supports time¬ 
sharing for a number of users, limited only 
by performance of the swapping device. 
Additional features include password 
protection and version number control 


MICROCOMPUTER 



hot more information, please contact 

Sales Representative in India : 


SAPPHIRE INNOVATORS PVT. LTD. 

F-97/98 Oberoi Centre. Hotel Oberoi Towers 

Nariman Point Bombay-400021 

Cable: SAFOVATOR; Telex: 11 5291 SIPl IN; 

Phone : 234343 Extn. 2029, Direct 231040 
New Delhi Phone: 667104; Bangalore 
Phone: 676414; Hyderabad Phone 52705 
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It took a lot of technology for STEP before 
Stepping forward to give you 

QUALITY CAPACITORS 



□ Plain/Metallized POLYESTER and POLYPROPYLENE Capacitors 

In the range of values from 0.01 to 10 Mfd in DC Voltages of 100V, 250V, 400V and 
630V. 

□ AC Metallized POLYPROPYLENE Capacitors from 1 Mfd to 12 Mfd in 250V AC 
and 400V AC. 

□ Quality is kept high and costs low through a high degree of automation and 
processing in environmentally-controlled area. 

□ Manufacture can be undertaken for any special Capacitors >n any shape as per 
the requirements of customers' and high-voltage Capacitors upto 3KV DC. 



SREE THIRUMALAI 
ELECTRONICS PRIVATE LIMITED 

Factory and Administrative Office: HOSUR-BANGALORE MAIN ROAD, POST BOX NO. 10, 
HOSUR-635 109, TAMILNADU. PHONE: 117 & 97, TELEGRAMS: ‘ STEP" HOSUR. 
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LOGIC ANALYSER 
A TOOL FOR DIGITAL TESTING 

G.V. Anjancyulu and B.V. Baja] 


Introduced in 1973, logic analysers an- nowadays used 
widely for digital system testing. A general description of 
various features of a logic analyser is given here. The article 
is expected to help logic designers and troubleshooters in 
understanding the features of a logic analyser and to select 
an appropriate analyser out of the many available in the 
market. 

Finding out an intermittent fault in an electrical circuit 
can be quite frustrating and time consuming. The more 
complex the circuit, the bigger is thisproblem. Today, there 
are a number of instruments for isolating faults in complex 
digital equipment, and the logic analyser is about the most 
sophisticated among these. It is used by both design en¬ 
gineers and servicing personnel. 

Digital circuits confront designers and troubleshooters 
with measurement problems which differ in many wa\s 
from those in analogue circuits. As a result, instruments 
developed for analogue measurements arc often less than 
optimum for the new digital measurements, and the logic 
analyser is needed specifically to solve digital problems 

Logic analysers arc of several types and can be disting 
uished by the kind of display they are capable of producing. 
Some have numerous lights that indicate a sequanet: or a 
combination of‘ones' and‘zeroes.’ Some can display ‘ones' 
and zeroes' as numbers on a CRT screen or a video 
monitor as though they were printed on a page. Others can 
display “ones’ and ‘zeroes’ in the form of ‘highs and lows' 
in a multi-trace timing diagram on a CR I screen. 

Instruments of this kind can capture and display data as 
well as relate it to units of time. The on-going diffusion of 
digital techniques into all branches of electronic design has 
radically changed the nature of many—if not most— 
design, production, test, and field maintenance tasks. Elec¬ 
tronic engineers, who have learnt the uses of underlying 
mathematics and analytical instrumentation for designing 
in the frequency and time domains, must now become 
familiar with the data domain too. 

The most important characteristic of logic analysers is 
that they can capture digital data prior to the first indication 
of a circuit fault, ITtey can then display what was captuied 
for as long as icquirCd. That way, the events which La d up 

Both Mr Anjaneyulu am! Mr Bajaj belong to the measuring insim uents 
division of Electronics Corporation of India Limited, Hyderabad 


to the moment of a laiiure can be ana, sed. Ail ordt ,ry 
storage oscilloscope cannot do that. For un edicted one- 
shot events like an intermittent failure, oscilloscopes can 
only show what happens aftci having received a trigger 
signal. 

Logie analysers can also he operated to capture data 
after receiving a tugger signal, and that is important at 
times. 

The method ol capturing digital data lending to and 
beyond a fault is to continually store new data while erasing 



Fig 1 Simplified bloct- diagram of logic analyser 

old data. It is similar to a continuous loop tape recording of 
a conversation. As soon as the loop ol the tape has been 
fully recorded, the older conversation is erased as the new 
words are recorded. If one has a way of recognising a lie in 
the conversation the instant it is fully told, one can stop 
recording at that instant and repeatedly play back the 
whole thing. 

To record a faulty digital signal in a similar way, one can 
dock it into a shift register, allowing old data to spill out as 
soon as the register is filled. Then, at any time, one can stop 
the input and recirculate the contents of the register and 
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repeatedly display the contents as a sequence of‘ones’ and 
‘zeroes'. The pattern will display the history of data flow 
just prior to shutting down the recording process.. 

By using any signal that may be an early symptom of a 
fault as a trigget. the recording can be stopped and events 
leading to the fault can be displayed. Recording need not 
be stopped instantly. It may be allowed to continue for a 
se'ected number of clock cycles it the later events are 
significant. 

The next important characteristic of a logic analyser is 
that it has many input channels. Four, eight and sixteen 
channels are common for analysers designed to display 
recorded binary signals as a timing diagram on a CR T 
screen. Data on each of the input channels is clocked and 
recorded simultaneously and then stored in independent 
memories. That way. any input signal can be compared 



with any other input signal to show the logic stales that 
existed at any particular moment. This is what a tuning 
diagram does. 

Multichannel recording is of critical importance when 
data is transmitted over more than one line, e.g. 4 lines for 
BCD data, or 7 lines plus 1 parity for ASC If character etc. 
In all such cases it is the combination of‘highs’ and ‘lows' 
that may exist at any moment on a set of such lines, which 
indicates a faulty/ normal condition. 

But multichannel recording need not be restricted to 
only binary signals on lines that transmit data words. An 
engincci debugging a latest design may want to compare 
any binary signal with a bunch of others that have a pre¬ 
determined dependence. 

Logic analysers continuously ‘sample’ the voltage state 
of any signal where a data input probe is placed by compar¬ 
ing it against a preset level that is between a ‘high’ and a 
‘low’. One probe is used for each channel. Comparisons are 
simultaneous at all inputs, so that the voltage level at dif¬ 


ferent inputs during any sample can be stored and dis 
played. 

The comparison can be made with reference to cither ai 
internal or an external clock signal. An external clod 
signal is normally the same as the one employed in thi 
equipment under test. That way, clocking is synchronou 
with whatever is going on in the equipment under test, evei 
if the clock signal is periodic. 

The internal clock frequenc> is usually selectable. Nor 
mally a clock period that is at least three times shorter thai 
the clock period of the equipment under test is selected 
This permits at least two comparisons to be made of ead 
new ‘high" and ‘low' level, following any transition in thi 
signal being sampled. By using a considerably higher clod 
frequency than the system clock, glichcs and noise spike 
may be recorded and later displayed. With a 100MH 
clock, gliches as nariow as 15n sec . can be recorded rcli 
abl\. 

The sampled data is compared each time to a prese 
threshold level to see whether the voltage is ‘high' or'low" 
If a signal voltage is higher than the threshold voltage, : 
‘high' is clocked into a storage icgister. In the opposite cast 
a Mow' is stored. This results in a senes of‘highs’ and‘lows 
that shift through each register and resemble the pattern a 
the original binary signal sampled. 

Some logic analysers using a CRT for readout have th 
CRT built-in. Others have to be hooked up to a monita 
CRT or oscilloscope. Die main reason for not including 
CRI with every logic analyser is that they would becomi 
bigger and more expensive. Besides, logic analysers art 
sometimes operated for hours, merely waiting for a fault; 
condition to manifest itscll. A monitor or oscilloscope i 
not needed during such periods and can be attached afte 
the error information has been captured. In fact, the di$ 
play is always a replica of what has been previously store* 
in memory. 

Working 

A simplified block diagram of a logic analyser is shown i 
Fig. 1. The data inputs can be either from 4, 8 or I 
channels, depending on the requirement of the circul 
under test. The probes are selected such that the inpi 
impedance is high and the inputs are buffered in a storag 
register. The sampling frequency can be cither externf 
clock of the system under test or an internal clock. Short! 
after receiving a trigger signal, either external or from 
pre-sclectable trigger word switch, the analyser stops re 
cording. 

Control logic which generates the address to the memo! 
to select channel data to be fed to vertical Y-input, usitj 
the generator, also generates the horizontal X-input art 
blanking signal for oscilloscope to display state diagram. 1 
map mode display, the least significant half of the woi 
stored in memory is converted into an analogue signal at 
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fed to X-inpui, while the most significant half of the wo id 
stored in memory is converted into an analogue signal and 
fed to Y- input to display in a dot matrix 

Control features 

Most logic analysers have the following control leatures: 

l. Irtygering word: Triggering begins the analyser's data 
input and display process. The trigger point is the reference 
point to which all following events relate. The analyser’s 
control provides multiple events occuring simultaneously. 
This capability is necessary in digital applications because 
digital systems commonly function in response to parallel 
data patterns occuring simultaneously on several circuit 
nodes. 

Normally a choice of three sources is provided by a front 
panel swilch: (i) channel O' of the probe input, (ii) exter¬ 
nal via BNC’ input, (iii) or from the built-in, lf'-bit word 
recogniser. A fourth choice is manual triggering by front 
panel push-button. 

The lft-bil data inputs serve as inputs for the word rec¬ 
ogniser. Front panel switches allow selection of any pattern 
of up to lft parallel bits as the trigger word. In some 
analysers two additional inputs called qualifiers allow 
furthet selection of the triggering point, giving, in essence, 
an 18-hit word recogniser. 

When all the conditions required for word recognition 
are met, the data acquisition circuits are enabled and a 
signal is supplied to a front panel connector foi triggering 
an oscilloscope or the in-built CRT display. 

Data inputs: 4, 8 or 1ft channels or parallel data can be 
acquired simultaneously by normal logic analysers. 
Minimum loading on the circuit under test is achieved by 
active probe circuitry. A choice of threshold levels for the 
probe inputs — a preset voltage level tor TTL applications 
or selection over a range of ±12 volts (to be used with 
other IC technologies like MOS, bipolar and ECI) by a 
front panel variable control — is normally available. Data 
can be clocked synchronously or asynchronously. 

Digital delay: Normally, once the analyser has triggered, 
the data is displayed with reference to the trigger word. 
When the data one wants to see does not immediately 
follow the desired trigger word, delay can be used to posi¬ 
tion the Ift-word ‘window’ an exact number of clock pulses 
(many analysers provide up to 99,999 clock periods) from 
the trigger word. 

Digital delay is useful for moving the display window 
past loops and measuring lengths of sub-routines while 
maintaining a desired pattern trigger point. A stable delay 
is always maintained because the delay is determined by 
the number of clock pulses rather than an analogue time 
delay .A ‘delay on-off’switch allows quick reference back to 
the trigger word if it has been moved off-screen by the 
delay. 

Start display! end display triggering: In the start display 


mode, the analyser triggers on the set trigger word and 
displays it along with the 15 following words as they are 
clocked. , 

In the end display mode, the analyser captures events 
leading up to and including the set trigger word prov ; ding 
negative time display. This is extremely useful in troub¬ 
leshooting. The number of data words displayed are the 
same in both the start display and the end display trigger 
modes. 

Save memory: The store ‘A’ into ‘B’ mode (A-—>B) 
duplicates the data in the A memory into the B memory 
which then acts as a save register. By storing this reference 
data, one can make comparisons between the A and B 
tables for quick troubleshooting. 

An exclusive OR (A©B) capability displays the A raem- 



Fig. 3: Logic map display 

ory data and reduces the B memory to a display of logic 
differences on a bit by bit basis between the A and B 
memories. This permits fast, at a glance, comparison of 
complex sequences. A ‘halt when A does not equal B‘ 
mode (A *B) automatically halts and stores the data in the 
A table when the data in the A memory does not equal the 
data, in the B memory. 

Sampling rate: A clock qualifier is used when the 
analyser is sampling in the synchronous mode using the 
clock of the system under test. During normal synchronous 
operation, new data is sampled into the memory once every 
clock cycle. When the clock qualifier is activated, sampling 
only occurs when the clock cycle has been qualified by an 
external signal. Data sampling can be asynchronous (inter¬ 
nal clock). In asynchronous mode, sampling rate is selected 
by the internal clock. 

Display: After data storage is completed, control of data 
memory is transferred to the display control. The state 
display, shown in Fig. 2, arranges the data into an easily 
readable format. This formating includes dividing the rows 
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of bits into 3 or 4 bit bytes, depending on the byte control, 
for easy grouping into octal, hexadecimal ot BCD charac¬ 
ters. 

The map mode display shown in Fig. 3 is used to display 
unique data words in memory. The display in an array .if 2" 
(n = 4, 8 or 16 bit data word length) dots where each dot 
represents one possible combination of the 16 bit lines so 
that every input word is represented by an illuminated dot. 
The ‘n’ bit word is divided in hall with the half id the least 
significant bit determining the horizontal location ot the 
word and the most significant half determine the vertical 
location. 

The map display presents three types of information. 
Each dot represents a specific address or the state machine 
goes to the relative fiequcncy of occurrence of that state 



Fig. 4: Logic *ime display 

and the line between dots is a vector where the brighter end 
of the vector is the ‘goes to’ address. A map cursor, which is 
positioned with the trigger word switches, shows the trigger 
word or address of any desired dot in the map display. 

In the time mode display shown in Fig. 4 all the ‘n’ 
channels data (n -4,8 or 16 channel) is arranged in groups 
of four with a fixed amount of separation between each 
channel. The traces correspond to channel O through n, 
reading from top. 

A rotary control is used to select the time for which 
stored data will be held for display before a new record 
cycle starts. It is called display time control and varies from 
less than one second to at least five seconds in many analysers. 

Column blanking: This control allows unused channels 
to be blanked from the screen, facilitating the use of the 
logic analyser. 

Indicators: Various indicators are provided on the front 
panel of the analyser normally. These indicate quickly, 
pin-pointing the problem, to show one what is preventing 
display, such as no dock, no qualifier, no trigger etc. If 


these are not satisfied, then the NO indicator will light until 
it is satisfied. 

Manv other features are also available normally in 
analysers. A clock threshold can be selected for fixed TTL 
levels. It can also be selected for variable levels and ad¬ 
justed to the desired threshold level (like MOS, bipolar, 
ECL. IC logic). A logic positive or negative switch permits 
the displayed pattern to match either the positive or nega¬ 
tive true logic system. This changes only the display to 
match the system under test and not the data logic. 

The analyser records and displays multichannel binary 
data on the CR T simultaneously with one beam only. It 
displays all the data sequentially, one channel at a time, one 
trace at a time, at a rate high enough to facilitate steady and 
non-flickering traces. 

After each sweep occurs, a stair step signal moves the 
beam down one step during the retrace interval. Then, as 
the beam is swept across again, data from the next storage 
register moves the beam up or down a small fixed amount 
to correspond with the ‘highs' and ‘lows’ of the stored data 
for that channel. The whole sequence repeats after all 
selected storage registers have beeri scanned. 

There has been much discussion as to whether the logic 
.state or the logic timing display is the most useful in per¬ 
forming logic analysis. Each has advantages for specific 
applications. Some logic analysers provide both types of 
display. 

Applications 

Logic analysers have applications in a wide variety of 
microprocessors, in many microprocessor peripheral ac¬ 
tivities involving complex state sequences and in mic¬ 
rocomputers with their use of both macro- and microp¬ 
rocessor languages. Other areas include computers, 
magnetic tapes and disc drives, card readers, teleprinters, 
paper tape readers, ROM controlled instruments, digital 
data transmission terminals and many others. 

The analyser’s digital delay facility makes it easy to see 
and analyse the long, non-repetitive signql sequences that 
occur in serial data transmission, such as between remote 
terminals and a computer. Moreover it captures and stores 
the short, randomly occuring noise pulses that often cripple 
an entire system while escaping detection by conventional 
means. The map mode of the logic analyser displays unique 
data words in memory. 

Besides the applications of the logic analyser in different 
system measurements, it is probably used most often as a 
general-purpose bench instrument in common digital 
troubleshooting situations. Additional capabilities built; 
into the logic analyser greatly extend its flexibility in certain 
applications. The formatabie memory offers unparalleled 
flexibility and thi high speed data acquisition and 
minimum loading afforded by active probes makes it suita¬ 
ble for working with higher speed logic families. Q 
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UNDERSTANDING 
THE DIGITAL PANEL METER 

B.K.N. Dutt 


As technology advances an indication of physical quantities 
in more precise terms has become an absolute necessity. 
The digital panel meter (DPM) is an offshoot of the ordi¬ 
nary analogue panel meter—the moving coil meter. De¬ 
fined in brief terms, a DPM is basically an analogue to 
digital converter with a visual readout. Just as the pointer of 
the moving coil meter moves as the voltage applied to it 
changes, the DPM periodically samples the input voltage at 
a fixed rate, converts the voltage to digital outputs and 
displays the corresponding reading on a visual readout. 

The cat® for a DPM 

The decision whether to use a DPM depends on three 
main considerations: (i) accuracy of performance; (ii) cost; 
and (iii) aesthetics. 

The DPM offers tremendously good performance on the 
above scores. Digital display is completely free of am¬ 
biguity or interpolation errors. It is an ideal choice for 
instruments that must be accurately read by relatively un¬ 
skilled personnel such as medical instruments and power 
control instruments used in factories etc. The large bright 
size of the digital display facilitates reading of the display 
from long distances under almost any lighting condition 

DPMs also offer data outputs which can be interfaced to 
printers, teletypewriters or computers for data logging or 
processing. 

However, the analogue meter has a major advantage in 
that a skilled operator can effectively control a particular 
equipment by observing the acceleration and fluctuations 
of an analogue meter. Anticipatory adjustment and control 
often makes an analogue meter display absolutely essen¬ 
tial. For example, in an aircraft, most of the displays are of 
the analogue type where the pilot is dependent on the 
movement of the pointer to indicate to him the variations in 
different parameters of the aircraft. 

Hie trend in today’s instrufnentation is however towards 
digital readouts. A major reason, other than the perfor¬ 
mance advantages of the DPM over the analogue meter, is 
the DPM’s aesthetic beauty and customer appeal. 

A DPM consists of four basic functional sections: (i) 
processing of the input signal; (ii) conversion of analogue 
to digital signals; (iii) the display section; and (iv) the 
power supply. 

Processing the input signal: The main function of this 
section is to .buffer the input to provide a high input impe¬ 
dance, prevent circuit damage in over-voltage conditions, 
reject both normal and common mode noise on the input 
signal and compensate for large variations in operating 
temperature. 


Conversion of analogue to digital signals: The analogue 
to digital converter conversion scheme used in most DPMs 
is the dual slope type, due to its inherent stability and 
normal mode noise rejection. 

The dual slope method of A/D conversion is the most 
accurate on three counts: (i) it is independent of the clock 
frequency; (ii) high noise rejection rate; and (iii) it is inde¬ 
pendent of capacitor value changes. A brief description of 
the commonly used circuit is given below. 



Fig. 1: Block diagram of A/D converter 

In Fig. 1 the input voltage Vx is first converted to a 
current lx with the help of a voltage to current converter, 
which is usually a bridge controlled converter. The refer¬ 
ence voltage VR is also similarly processed such that IR is 
always opposite in polarity as compared with the analogue 
input. 

At time t = to, the ramp control switch allows lx into the 
integrator, which allows the current to rise with a linear 
slope for a fixed period t =to to t =ti (Ti). The current lx 
rises to a value depending upon the value of the input 
voltage Vx. (The maximum value and the minimum value 
that lx can take are shown in Fig. 2 .) At Ti, lx is switched 
off and IR is now allowed into the integrator. 1r, because it 
is opposite in polarity with lx, now decays down to zero 
with a linear slope. The period T2(period from ti to t2) is 
dependent on the value of the input Voltage because IR 
decays down from a height determined by the input voltage 
Vx. The output of the integrator is fed to a comparator and 
the comparator output is fed to a digital counter etc. The 
period T is now available in the counters as a count. Since 
T2 is proportional to Vx, the input voltage, the input 
analogue voltage is now available in digital form. 

Since Ti and T2 are derived from the same clock fre¬ 
quency, the digital output is independent of the clock fre¬ 
quency. Also, since integration is done over two periods, 
die changes in the capacitor value do not affect the output. 

Display section: Once the input signal is digitised, it is 
decoded and displayed on a digital readout. Numerous 
types of displays are available; the commonly used in re- 
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cent days being the 1.1.1) display and the Heckman or 
fluorescent tube displays 

I he light emit ting diodes ate available in a wide range of 
colours, including green and blue, up to si/es of 13 mm. 
These are the ultimate in ruggedness, reliability and aesthe¬ 
tic appeal. 

Hie commonly available fluorescent tube displays are 
5-digit packages with a plus sign available at the left hand 
side to indicate polarities. These offer easy reading in direct 
sunlight and are available in green readouts. 

Power supply: I he latest concept in DPMs power supply 
is to use f 5V DC supplies which are available, in most 



| _ I RAMP CONTRO L 

Fig. 2: A/D converter waveforms 

cases, in instruments and systems powering standard logic 
circuits. By operating the DPM from the + 5V power sup¬ 
ply, no AC.transformer is required and the height, weight 
and size is greatly reduced. The internal heat rise is 
minimised. 

The logic powered DPM has a greater isolation from line 
variation noise and transients since it is operated on regu¬ 
lated power, and no AC power lines need be routed to the 
front panel of the instrument or system. Logic powered 
DPMs are safer also, since no high voltages are required. 

Errors In a DPM 

Independent of temperature, there are three compo¬ 
nents which lead to DPM inaccuracies. 

Zero offset error: Zero level offsets in analogue circuitry 
cause errors specified as a percentage of full scale reading. 
These errors can be corrected by a zero calibration poten¬ 
tiometer requiring periodic resetting. 

Gain variations: These occur as a function of signal level 



Fig 3 Digital platform waighing scale 


in the analogue circuitry and produce errors which are 
specified as a percentage of the reading. These are usually 
difficult to design out of a DPM circuit, but can be 
minimised by strict component selection and specification. 

Digital indecision: In any digital device with a counter 
and clock, there is always a probable ± 1 count error in the 
output. 

Uses of the DPM 

Typical applications of the DPM include: (i) measure¬ 
ment of physical parameters such as temperature, pressure, 
weight, liquid level, pH etc; (ii) systems applications pro¬ 
viding digital readout, automatic data logging and digital 
feedback control; and (iii) precision differential measure¬ 
ment. 

A typical application of the DPM is the digital weighing 
platform scale. Platform transducers can be used to meas¬ 
ure loads of up to 1000 lbs. These transducers are strain 
gauge elements usually connected in bridge form. They 
provide output of 15 mV at full scale load with IOV excita¬ 
tion. By using an opamp to provide a gain of 6.67, a 10001b 
load will produce an analogue DC output of 100m V. These 
can be directly fed to a 3 Vi -digit DPM and the output will 
be in pounds (Fig. 3). □ 
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DIGITAL FILTER AND 
ITS SYSTEM HARDWARE CHOICE 

K.Kalldas 


1 he advent of integrated technology has brought with it a 
new revolution in the realisation of real time digital filters. 
This article attempts to present briefly the advantages ol 
digital filters. 

It also indicates with the help of an example the technol¬ 
ogy and hardware involved, and the different choices avail- 
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able for selecting the system hardware for different applica¬ 
tions of the digital filter. 


3 Periodic calibration is not required. 

4. The response of the digital filter can be altered very 
easily by changing the sampling rate or arithmetic coeffi¬ 
cients etc. 

5. High precision can be achieved by using high preci¬ 
sion arithmetic hardware techniques. 

6. Using custom-designed LSI techniques, it is possible 
to have very small, low-power and low-cost digital filters. 

A band stop digital filter 

In order to give an idea of the technology, architecture 
and flexibility of the digital fillet, an example of a band- 
stop filter can be given. 

A signal of frequency 10 Hz containing a strong un¬ 
wanted mains supply frequency of 50 Hz is assumed. The 
aim is to eliminate the 50Hz interference from the signal. 

The popular analog filter to eliminate 50Hz interfer¬ 
ence from the signal is a notch filter or a band-stop filter. In 


Advantages of digital filters 

Digital filtering is a computational process or algorithm 
by wh' h a sampled analog signal or sequence of numbers 
acting as an input is transformed into a second sequence of 
numbers called the output. During the computational pro¬ 
cess, the input is altered or a portion of it is rejected to have 
integration, differentiation, high-pass, low pass and 
band-pass or band-stop, filtering actions. At the end of the 
process, the processed new signal is converted into an 



ION? MHz FREQUENCE 

Fig. 2:Characteristic curve of the twin-T network 

analog signal producing the filtered version of the original 
signal. 

The advantages of the digital filter over the analog filter 
can be listed as follows: 

1. There is no change in the performance of the digital 
filter due to a change in the values of the components 
caused by temperature and aging effects. 

2. The performance is stable and repeatable from one 
unit to another. 


iNr'UT SEQUENCE 
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Fiq y Brina stop digital tiltf>i 


the analog circuit, this can be achieved by a twin-T network 
as shown in Fig. 1. 'I"he characteristic response of the twin-T 
is shown in Fig.2, with the notch centre frequency at 50 Hz. 

In this example, in order to change the centre frequency 
of the twin-T network, it is required to change the value of 
eithei the resistance or the capacitance or both. Also, the 
position and depth of the notch is very sensitive to parame¬ 
ter changes in the components of the network. 

The solution to the above problem can also be obtained 
by a digital filter which is more flexible. Fig.3 shows the 
hardware of the digital counterpart of the twin-T network. 
It consists of a sampler, registers, a digital multiplier, a 
three-input adder and a digital to analog converter. The 
analog input signal is sampled by the A/D converter at the 
rate of 500 samples/sec. The input sequence x(n) (after 
quantisation) thus obtained is processed according to the 
difference equation as shown in Fig. 3. The current output 
sample word [V (n) ] is formed by adding the current 
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input sample word [ X (n) ] with (i)the previous input 
[ X(n-l) ] multiplied by the constant -1.62, and (ii) with 
the second previous input fX(n-2)l. 

When the same signal of 10 Hz contaminated by 50 Hz is 
applied to the digital filter with the sampling rate of 500 
samples/scc, the regenerated analog output signal will tie 



free from 50Hz interference as shown in Fig.4. The input 
and the output sequence of the filter is as shown in Fig.5. 
The output sequence can be verified with the help of a 
calculator or computer which generates the input signal 
and computes the output sequence Y(n) according to the 
difference equation shown in Fig.3. 

The digital filter response remains constant and does not 
drift with temperature or age. The notch centre frequency 
of the digital filter can be changed easily by two ways. For 
example, changing the coefficient -1.62 to -1.46 changes 
the notch centre frequency to 60 Hz. The second way is to 
change the sample rate. In this example, increasing the 
sample rate to 600 Hz shifts the notch centre frequency to 
60 Hz. 

Choice of technology 

The choice of technology is determined by the sample 
rate required. For example, the microprocessor is a popular 
choice for lower sampling speeds. However, the main 
drawback of the microprocessors is their very poor speed. 

2 MSEC 


<H 






INPUT SEQUENCE 
■ *4-OUTPUT SEQUENCE 


TIME 

‘Fig. 5 

This is mainly due to the indirect and step-by-step manner 
in which they operate. They can therefore be used for 
dedicated systems where high speed is not required — for 
example, in seismology, and medical and biological elec¬ 
tronic applications. The choice of the microprocessor will 
also be dependent on the application of the filter, word 
length, processing speed, system complexity etc. 


The second choice in technology (also called discrete 
component technology) is wheiher or not to use the TTL 
logic family and its derivatives. This logic family is useful 
where a very high sampling frequency is required — for 
example, sampling frequency of about 250k samples/sec or 
so. Included in this category is the use of n-bit slice proces¬ 
sors, since they generally operate under fairly dedicated 
conditions. 

The third choice is between the use and non-use of 
custom-designed LSI circuits. The cost of the custom- 
designed LSI should be considered as compared to other 
technologies. Since the cost of extra hardware for example 
power supplies, PCBs, connectors etc involved in other 
technologies are reduced to zero in LSI circuits, low cost 
can only be achieved by means of a completely customised 
design. 

Choice of architecture 

There are many architectures available at present to 
realise the digital filter system. The optimum architecture 

INPUT ARITHMETIC UNIT output 

MPUT MULTIPLIERS & .OUTPUT ^ 

ACCUMULATORS 


RAMI DATA) 


I ROM 
KCOEFEICIENTlI 


CONTROLLER^ $SStER 

SYSTEM CLOCK 

Fig 6:Example of multiplexed system 

depends on the application of the filter. For example, for a 
high speed processor, parallel arithmetic can be consi¬ 
dered, whereas for lower speeds, serial arithmetic will be 
simpler and economical. 

In the case of a cascaded digital filter, it is also possible to 
use a single multiplier to perform different multiplications. 
The multiplier can take the coefficients to be multiplied 
with the data input one after another, by the multiplexing 
technique as shown in Fig.6. 

In the case of a dedicated system, it is advantageous not 
to use the multiplex technique. The coefficients can be 
loaded permanently in the multiplier. 

Choice of multiplier 

The multiplier is the most complex functional block in a 
digital filter. Hence, a proper design technique will save 
hardware and increase the speed of process. The multipli¬ 
cation techniques available at present include all-parallel, 
all-serial and serial/parallel methods. 

Parallel multiplication is a fast and simple technique for 
storing all 2 M+ ™ products of an M-bit by N-bit multiplica¬ 
tion in a memory. However, as M and N increase, the 
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storage increases exponentially, which limits the capability 
of the technique. 

Serial multiplication is the slowest of all multiplication 
techniques, but considerable hardware is saved by this 
method. As shown in Fig.7, the input A is loaded into the 
register A, which recirculates the data into the system once 
it is completely loaded. As it recirculates, the data is gated 
into a previously cleared accumulator, word by word, by 
every bit in input B. The partial product is added to the 


RECIRCULATE 



Fig 7 Se'ial multiplier 

accumulator B during each recirculation of data in register 
A.Thc next bit of input B is then shifted into the multiplier 
and the process is repeated. 

The serial/parallel multiplication is also known as the 
pipeline multiplier. In this technique, one input is serial and 
the other is parallel. The serial data is used (LSB first) to' 
gate the parallel data into a series of adders as shown in Fig. 
8 . 

The partial products are shifted along synchronously 
with the incoming serial data and are sequentially summed. 
The time taken for such M x N bit multiplication is M + N 
clock cycles. The time can be reduced by splitting the data 
into nibbles, processing these in parallel, and finally sum- 


signal coefficient register 

DATA 



ming the four partial products. This technique reduces the 
processing time to some extent. 

Choice of arithmetic 

The choice of arithmetic mainly depends on the applica¬ 
tion, i.e. the type of signal to be processed and information 
required at the output. If, for example, the signal-to-noise 
ratio required at the output is considerably less than the 
total dynamic range of the input signal, then the floating 


point or non-Hnear arithmetic may be considered. 

Overflow condition 

The overflow in arithmetic poses a severe problem in 
digital filters. The overflow not only distorts the output, 
but in the case of the recursive filter, the successive over¬ 
flow in the arithmetic produces a sustained oscillation. The 
overflow can be detected by adding a saturation unit after 
the accumulator and it can be corrected by substituting the 
appropriate scale factor. 


Limit cycle 

Another important problem associated with the digital 
filter is the small-signal limit cycle. This is a non-zero 
output condition when the input is zero, and is caused by 
truncation or rounding of the results of arithmetic opera¬ 
tions. 

The truncation of the data produces a noise in the filter 
which is called the self noise of the filter. The sell noise is 
simply added to the sample, producing erroneous output. 
The limit cycle or the non-zero output can be either con¬ 
stant value or oscillating in nature. 

The one way to reduce the limit cycle is to truncate the 
magnitude of the data once only, after the accumulator, 
and not to truncate the individual products before the 
accumulator. □ 
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UNDERSTANDING TTL LOGIC 

G. L. Katarla 


In the field of digital electronics, there have been, in recent 
times, a number of additions to logic families. Each new 
family has had some positive features along with some 
negative features to be overcome by yet another upcoming 
new family. 

Comprising the DCTL (direct coupled transistor logic), 
RTL (resistor transistor logic), RCTL (resistor-capacitor 
transistor logic), DTL (diode transistor logic), TI L (trans¬ 
istor transistor logic), ECL (emitter coupled logic), CMOS 
(complementary metal oxide semiconductor), IIL (inte¬ 
grated injection logic) and the V-MOS (known by its inter¬ 
nal structure in the shape of the alphabet V) families, the 
logic families have grown up to be a big clan, with each 
•family having its own good and bad features. If one broadly 
compares the merits and demerits of these logic families as 
regards cost, speed of operation, power dissipation etc, one 
finds that the TTL family is a good choice for most applica¬ 
tions. _ 

The TTL series of integrated circuits are manufactured 
by a large number of semiconductor device manufacturers 
all over the world and have been accepted as some sort of a 
standard series. Although some parameters of the TTL ICs 
vary from manufacturer to manufactuYer for the same type, 
all of them have the same basic characteristics. 

•Owing to its wide popularity and use, it is necessary for 
the electronics hobbyist or anyone using the TTL series ICs 
to be conversant with some of the series’ important charac¬ 
teristics, loading rules etc. This will facilitate the best possi¬ 
ble use of the ICs and will minimise damage. 

Before proceeding further, it will be worthwhile to have 
a look at the operation of basic 1TL NAND gate .This gate is 
shown in Fig. 1. For a logic' 0 ’ output ail the inputs must be 
at logic ‘ T and for any input at logic ‘O' the output will be 
logic ‘1’ — this is the basic NAND gate operation. 

These properties are obtained in the basic TTL gate as 
follows. The input side is composed of the multi-emitter 
transistor T1 which has as many emitters as the number of 
inputs. The transistors T3, T4 make up the output drive 
circuitry. If both the inputs, A and B, are held at logic 1 
level, the respective emitter base junctions of T1 are re¬ 
verse biased. The resistance R1 causes T2 base current to 
flow through the forward-biased collector base junction. It 
also causes T2 and T3 to saturate, resulting in a logic ‘0’ 
output, which is the Vca&n (the collector to emitter satura - 
tion voltage) of T3. In this case T4 will remain cut off. This 
condition is ensured by the diode D which raises the emitter 


potential of T4. But if any of the inputs A or B (or emitters 
of Tl) are held at logic 0, then T1 becomes forward biased 
and saturates causing T2 and T3 to cut oft. 

The high voltage at the collector of T2 causes T4 to 
conduct, effectively acting as an emitter-follower and giv¬ 
ing a logic 1 output. The T3-T4 pair forms the 'rotem pole’ 
or ‘active pull-up output’, which provides a low driving 
source impedance permitting a light capacitance load to be 
driven without seriously affecting the switching time. As 
discussed abovd, the output has a low impedance because 
of the emitter-follower action of T4 at logic 1 output and at 
the same time low saturation resistance of T3 at logic 0 
output. 

Some important basic characteristics of the TTL logic 
family, a knowledge of which will ensure effective utilisa¬ 
tion and minimum damage of TTL ICs, are outlined below. 

Transfer characteristic* 

The input and output logic levels for the TTL series are 
given keeping in view the fact that any such logic gate 



driving another of the similar type ensures smooth and 
efficient working. 

Vn or inpul voltage required for effecting a logic low or 
logic 0: The typical maximum voltage that can cause a logic 
0 at the input is 0.8 V. This means that any voltage up to 0.8 
V can be used as a logic 0 at the input side. 

ViHor input voltage required for effecting a logic high or 
logic 1: The typical minimum voltage that can cause a logic 
1 at the input is 2 V. This means any voltage below the 
supply voltage up to 2 V can be used as a logic 1 at the input 
side. 

VoLor output voltage level in the logic low or logic 0 state: 
The typical maximum voltage level at the output during 
output logic 0 condition is 0.4 V. This means that at logic 0 
output the maximum voltage that will appear at the output 
is 0.4 V 
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VoHor output voltage level in the logic high or logic 1 
state: The typical minimum voltage level at the output 
during output logic 1 condition is 2.4 V. This means that at 
logic 1 output, the minimum voltage that will appear at the 
output is 2.4 V. 

It can be seen that there is a difference of 0.4 V between 
Vmand VoHand between Vn.and Vol This is known as the 
DC noise margin. 



Fig. 2. Outward flow of litat logic O input 


Input characteristics 

Besides the input logic levels Vu.and Vm.it is also neces¬ 
sary to have an idea of as to how much current flows into or 
out of the terminals in the input side. Unless the required 
values of current flow during input logic applicat ions within 
the rated limits, the TTL devices will not function satisfac- 
tqrily. The following typical values are involved corres¬ 
ponding to application of logic 0 or logic 1 in the input side: 

'Iu. or input current at logic low or logic 0 condition: The 
typical value of Iu.per input is 1.6 mA, and this current 
flows out of the concerned input and hence is designated as 
a negative value (as shown in Fig. 2). The polarity is not 
usually indicated in the data sheets, but it should always be 
kept in mind that In. flows out of the concerned input 
terminal. Because bf the typical value of lu. as 1.6 mA, a 
limitation is imposed in the input side. This is that the 
effective resistance between the concerned input and 
ground should not exceed in any case S00 ohms, otherwise 
it will result in increasing the input voltage Vin above the 
maximum value of Vil( 0.8 V) and thus cause an incorrect 
logic. 

liHor input current at logic high or logic 1 condition: The 
typical maximum value of Imper input is 40>iA, and this 
current flows into the concerned input as shown in Fig. 3. 

Output characteristics 

Corresponding to the output logic levels, Vol and Voh. 
there are limitations in the currents which the typical TTL 
gate can source (supply) or sink (accept). 

At a logic 1 output, the maximum current that can be 
drawn from the output without lowering the value of 
Voh is typically 400>iA, and at logic 0 output the maximum 
current that the lower transistor (T3) of the totem pole pair 


can sink or allow to pass through without increasing til 
value of Voi is typically 16 mA. From these values it is clea 
that we can safely connect ten identical gates at the outpu 
of the basic Tl'I. gate without seriously affecting the func 
tioning within the ratings. 

In data books, instead of giving the values of input ant 
output currents, it is customary to treat the typical inpu 
current In and Iinof the TTL logic as a standard TTI 
load. The output values of the currents divided by th< 
standard TTL load thus gives the number of such loads tha 
can be safely connected. 

Summing up from the above typical values we see that 
the number of TTL loads that can be ■•onnected to thl 
standard TTL logic is 10 (16mA/ 1.6m A and 400 jjA 
40pA). This load data is characterised as the ‘fan-out’ ct 
the gate. Thus a fan-out of 8 means eight TTL loads or tht 
output currents Ioh =8x40jiA =32QuA am 
Iol =8x1.6mA = 12.8mA. Thus, one thing which has to b| 
borne in mind whenever a new logic circuit is developed i 
that the loading should be well below the fan-out men 
tioned in the data book for the circuit to function properly. 

Switching speed 

The switching speed of 'TI L logic is characterised in twi 
parameters of propagation delay or, in other words, in th 
time taken in the transfer of action at the output for som 
change in the input. Two types of transitions can occur i 
the input — the logic level changing from ‘zero’ state t 
‘one’ state and from ‘one’ state to ‘zero' state. 

The propagation delay for the transition from zero toon 
(or low to high) at the input is termed as tpi.n and til 
propagation delay from the transition from one to zero (c 
high to low) at the input is termed as tpm..The typical valti 



Fig. 3. Inward flow of Iih at logic 1 input. 


of tPi.His«22 ns and of tpw.is <15ns.These values arei 
governed by some external factors such as ambient ten 
erature, effective value of capacitance at the output k 
and supply voltage. 

The values of tpuiand tpui. impose a limitation on 
maximum rate of input switching because any pulses hav 
widths lowfer than the given tpi.Hand tPHLwill not propag 
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the required transitions at the output without affecting 
their width characteristics. 

DC noise margin 

The DC noise margin is the difference between VoHand 
Vih (known as high level margin) and also the difference 
between Vh and Vm (known as the low level margin). As 
already given above, the difference in both the cases is 0.4 
V and is a safety margin. The high level noise margin 
assures that any logic 1 generated by an output will be 
recognised as a logic 1 by any input it is connected to. 
Similarly, the low level noise margin assures that any logic 
•0 gen -rated by an output will be recognised as a logic >0 by 
ar .nput it is connected to. 

Supply characteristics 

The power supply requirements of the TIT. family are a 
bit rigid. Though the TTL ICs function well within the 
power supply voltages ot 4.5V to 5.5V, a nominal supply of 
5V is generally recommended. The supply should have a 
good degree of line and load regulation characteristics, and 
a very low value of ripple voltage. Regulated supplies with 
overload and short circuit protections are preferable. 

Because of the higher switching speeds of the TTL logic, 
it usually becomes necessary to decouple the supply nearer 
• to the supply terminals of the TI L ICs, so as to suppress the 
voltage transistors in the supply voltage. Otherwise the 
transients cause a malfunctioning in the other stages used in 
the circuit. Generally a O.ljiF disc ceramic condensor is 
sufficient for a single TTL device. 

Sometimes, it also becomes necessary to take care of the 
unused inputs of all TTL devices used in a circuit so as to 
minimise noise sensitivity and optimise switching times. In 
such cases, all unused inputs of TTL. circuits should be held 
between 2.4 V and the absolute maximum 5.5 V. 

Theoretically, an unconnected input assumes the logic 1 
level, but practically it is an undefined logic state because it 
tends to act as a receiving antenna for noise. Only a few 
hundred millivolts of noise can cause the unconnected 
input to go to the logic 0 state. As TTL devices can func¬ 
tionally store logic levels such as flip-flops, latches, regis¬ 
ters, counters etc, it is important to terminate unused inputs 
properly since a noise spike on these inputs might change 
the contents stored in the IC. Leaving unused inputs float¬ 
ing can cause malfunctioning in a circuit, even if it has been 
designed properly. The following important steps should 
be followed regarding unused inputs: 

1. Connect unused NAND OR, AND gates (with 
multi-emitter inputs) to a used input of the same gate, 
keeping in mind that the logic 1 level fan-out of the driving 
circuit is not exceeded. It should be noted that by the above 
method there is hardly any effect on the logic 0 level 


fan-out, because all such inputs share a common-base 
pull-up resistance Rl. 

2. Tie unused NOR or OR inputs to ground (or logic 0 
level) or connect them to a used input of the same gate, 
provided the fan-out of the driving circuit is not exceeded. 

3. To provide a permanent logic 0 on an input, connect it 
to ground. 

4. To provide a permanent logic 1 on an input any of the 
following steps may be followed: 

(a) Connect the input to Vcc (the positive supply voltage 
of the TTL logic) taking care that it never exceeds the 
absolute maximum value of 5.5 V, even for a few nano 
seconds, because the input circuit may break down on 
application of a voltage level greater than 5.5 V, causing 
the device to be damaged permanently. 

(b) Connect the input to Vcc through a current limiting 
resistance of approximately one kilohm. A common resis¬ 
tance may be used to connect up to 50 inputs. 

(c) Connect the input to a separate power supply of 2.4 V 
to 5.5 V, if available. 

(d) Connect the input to the output of a spare gate tftai 
has a logic 1 state permanently at the output. Any spare 
NAN D/NO I' gate can be used by simply grounding one of 
its inputs, thus resulting in a logic 1 output. 

In addition to the stringent requirements of the power 
supply, a good ground system is also essential for a printed 
circuit board containing a large number of TTL ICs. The 
ground can either be a good ground bus or a ground plane. 
Ground loops on or off the PCB should be avoided,.unless 
they simulate the effect of a ground plane. 

Sometimes it becomes necessary to increase the fan-out 
beyond the rated values. In 3uch cases, the inputs and 
outputs of gates on the same package may be connected in 
parallel. It is advisable to limit the gates being paralleled to 
those in a single package. This avoids large transients in the 
supply voltage due to different switching times of the gates. 

With the above characteristics and general precautions 
in mind, there is no reason why any newly developed digital 
circuit based on TTL devices may not function properly 
within the limits of its correct design. □ 


DIGITAL ELECTRONICS 
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on digital electronics. The first part was carried in the 
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CMOS COMES TO STAY 

M.R. Nayak 


A logic family which dissipates no power, has ze ro propaga¬ 
tion delay, controlled rise and fall times, and has noise 
immunity (^50% of logic swing) can be termed as an idea! 
logic family. The properties of CMOS (complementary 
metal oxide semiconductor) family tends to approach these 
ideal characteristics, as: 

1. CMOS dissipates low power. Its static power dissipa¬ 
tion is<x40 nW per gate (due to flow of leakage currents). 
Typically, gate dissipation at 1 MHz with 50 pF load is-s/lO 
mW (active power). 

2. CMOS propagation delay is small (»%/ 25 to 50 ns). 

3. Rise and fall times are controlled, tending to be ramps 
rather than step functions. Typically, rise and fall times 
tend to be 20 to 40% longer than the propagation delays 

(Fig- 1)- 

4. The noise immunity approaches 50% of the full logic 
swing. The noise immunity is the worst-ease input voltage 
levels which will maintain guaranteed output conditions 
and will not produce a change in logic state. 

CMOS devices 

CMOS logic circuits employ both p-ehannel and 


n-ehannel enhancement-mode MOS transistors. They 
have opposite (or complementary) switching characteris¬ 
tics and hence may be used as virtually ideal switching 
components (Fig. 2). The circuit consists of one p-ehannel 
device and one n-channel device. To form the n-ehannel 
device, a p-doped 'tub' must be created into which the 
device is placed. ‘Channel stops' are placed between the p 


'RISE t F AU- 



Fig. 1: Rise and tall times and propagation delays as meas¬ 
ured In a CMOS system. 

tub and the p drain to prevent parasitic channelling effects. 

When a positive voltage Vdd is applied at the input, the p 
channel switches off and the n channel switches on. Thus, 
the output is connected to Vss through the low ‘on' resis- 
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^’g. 3: Guaranteed CMOS DC margin over temperature as a 
function of Vac- CMOS guarantees 0.1V. 


tance of the n-ehannel device. Alternatively, applying Vss 
to the input turns off the n channel and turns on the p 
channel. In this state, the output is connected to Vdd 
through the equivalent ‘on’ resistance of the p-channel de¬ 
vice. Hence, an input voltage of Vdd results in an output 
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Fig. 4. Guarantaad TTL DC margin over temperature as a 
function of Vcc TTL guarantees 0.4V 

voltage of Vss, and an input voltage of Vss results in an 
output voltage of Vdd. This is a simple digital inverter. 

CMOS consideration* 

The power dissipated in a CMOS circuit, when driving a 
capacitive load is CV 2 f. For a fixed capacitive load C, 
increasing power supply voltage V increases the speed, but. 

TABLE 1 


A Comparison of Common Digital 1C Famlllos 


Parameter 

DTL 

TTL 

CMOS 

Funciion ( +vc logic) 

NAND 

NAND 

NAND 

Zow (1) (ohms) 

2K 

70 

1.5K 

Znui (0) (ohms) 

Rilt 

Rut 

1.5K 

Fanout 

8 

10 

50 

Supply voltage (V) 

5 

s 

3 to 20 

Pjiv, (watt) 

8 

10 

0.01 (Static) 

Noise margin (mm) 

700 mV 

400 mV 

0.3 Vdd 

Noise generation 

medium 

high 

low 

Prop delay/gate (Ns) 

30 

10 

70 

Speed-power products (pj) 

240 

100 

0.7 

CostTunctmn 

Low 

Low 

Medium 


it also increases power dissipation. For a given capacitive 
load and switching frequency, power dissipation increases 
as the square of the voltage change across the load. 

The guaranteed CMOS DC margin over temperature as 
a function of Vcccan be compared as in Fig. 3 to Fig. 4. The 
overall effect of a temperature increase is a decrease of 
current. In this respect the MOSFET differs from the bipo¬ 
lar transistor, where an increase in temperature increases 
the current—both because the current gain hFE increases 
and because the junction voltages decrease. 

CMOS devices need careful handling considerations. 
Following precautions are necessary to assure trouble-free 
performance after assembly: 

1. Use a conductive, grounded work surface. 

2. Keep operators at ground potential. 

3. Unused inputs should not be left open. 

4. Invert CMOS devices last to avoid overhandling. 

5. Don’t use nylon smocks. 

6. Use conductive or anti-static envelopes for 
storing—never use untreated plastic. 

The advantages of CMOS over other logic families are: 

1. Low power, medium speed, high noise immunity. 

2. Directly compatible with TTL ICs. 

These advantages can be verified from the data given in 
Table 1. □ 
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The 1C Master is the easy sensible means of narrowing down your 1C choices 
quickly, accurately and systematically. All information is cross reference & 
indexed for rapid problem solving & device selection. And additionally the 
Master is updated three times yearly by accumulative supplements. 

Price - Rs 652.50 
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Electronic Engineers Master — A bound catalogue file for the complete pro¬ 
duct data of hundreds of Manufacturers. This catalogue is divided into 43 
product sections to simplify & speed the comparison & evaluation of similar 
products. An Industry wide product directory plus a directory of Manufactur¬ 
ers & Trade Mark place the product & sales office of 3000 manufacturers at the 
fingertip of the user. 

Price for Vol 1 & 2 Rs 435.00 
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Price: Rs 87.00 


We also offer following devices off the shelf: IC’s (Digital & Linear), Microprocessors, 
Crystals, Thermistors, Optical Isolators, LED’s, Displays, LDR's 

Please write or call: 

M/s Chawla Sales Corporation 

3481, Netaji Subash Marg, Darya Ganj, 

New Delhi-110002. 

Phone: 277388; Telex: 031-4782 
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CHARGE COUPLED DEVICES 
in Memory Systems 

Anirban Basu 


Memory systems based on charge coupled devices are 
bpund to have wide applications within the next few years 
Charge coupled device secondary memories are already 
being offered commercially, but CCD memories arc likely 
to prove useful also for primary storage — the main mem¬ 
ory of a computer. 

First announced by Bell Telephone l aboratories in early 
1970 as a new concept in MOS integrated circuit devices, 
the CCD is a shift register for analogue signals that is 
constructed from a string of MOS capacitors. Its primary 

advantage is high storage density—much greater than that 
of a MOS RAM, yet potentially at a much lower cost per 
bit. 


charge gradually dissipates, and must be periodically re¬ 
freshed or regenerated to retain the charge signal. 

The depth of the well is a function of the gate voltage; the 
higher the voltage, the deeper is the well. As minority 
carriers (the charge) are introduced into the potential well, 


♦V 



P-SUBSTRATE 


CCD technology 

CCD as a serial shift register, might be visualised as a set 
of flip-flops organised serially, through which information 
is propagated bit by bit at a rate established by an external 
clock. However, CCD is not actually a series of flip-flops.In 
contrast to a digital shift register, bits stored in the CCD arc 
represented by variable quantities of electrical charge, 
rather than on-off states of fixed magnitude. 

A circuit analogy (Fig.l) is a set of RC networks (01 



charge cells) coupled by amplifiers that are activated by 
clock pulses. A clock pulse gates the charge of each 
capacitor cell into the successive amplifier; the amplifier, in 
turn, charges the next cell accordingly. 

In reality, the CCD is a linear array of closely spaced 
MOS capacitors. As in most MOS structures, the gate is of 
aluminium and the insulating layer is of silicon oxide (Fig. 
2). When a positive voltage is applied to the gate, the 
majority carriers, which are holes in the p-type substrate, 
are repelled from the vicinity of the gate, forming a poten¬ 
tial well under it, storing a negative charge packet. This 

Mr Basu, an M. Tech, in Electronics, is presently working as a trainer 
computer engineer in the Indian Statistical Institute. The project he 
worked on for obtaining his master’s degree related to digital instrumenta¬ 
tion. 


CHARGE PACKET Ot MINORITY CARRIERS 

Fig 2 

they reduce its depth, just as a fluid fills up a container. The 
amoun; of charge in the charge packet distinguishes bet¬ 
ween a logical one and a logical zero. 

Charge Injection In CCD 

As illustrated in Fig. 3, charge can be injected in the 
following way. The diffused p-region serves as a source of 
minority carrier holes which arc transported to the first 
element of the CCD array. An alternate method involves 
minority-carrier generation under the CCD electrodes by 
incident light. This feature enables use ol C( Ds for image 
storage. 



F*g-3 

Charge detection 

A method of detecting charge at the output of the CCD 
array is illustrated in Fig. 4. A diode at the end of the array 
is reverse-biased to voltage Vo. Vo is more negative than 
any of the surface jpotentials used for transfer. When 
charge, in the form of holes, is transferred to the p-region, 
an output current his produced and an output voltage is 
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developed across R. In n-subsirate, minority carriers arc- 
holes. 



Fig. 4 

Charge transfer process 

Fig. 5 shows a linear array of closely spaced MOS 
capacitors. A three-phase clock signal is used and every 
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Fig. 5 


third capacitor is connected to the same phase. The drive 
voltages are shown in Fig. 6. If wells of different depths are 
spaced closely, they overlap. Fig. 7 shows the potential well 
shape at the three points of time defined in Fig. 6. 

At tl, a potential well is associated with V3 gates only. A 
charge packet previously infected from an external source 
can be stored in any of the three wells. One such packet is 
shown in the figure. At t2, a potential well forms under VI 
gates, while the wells under the V3 gates begin to shrink. 
As a result, the charge packet begins to flow from the V3 
gate to the neighbouring VI gate. At time t3 the charge 
transfer is complete. 


vi- 


I 


V2- 


V3 ■ 


13 


•TIME 


Fig. 6 

It is easily seen that the three voltages interact in such a 
way that they effectively cause the potential well containing 
the charge packet to move linearly along the cel! array. The 
period of the drive voltages determines the basic shift 
period and hence the speed of operation of CCD memory. 


In this case three adjacent cells are needed to store one bit 
of information .Two- or four-phase operation is also feasi¬ 
ble, the principle being the same as with three-phase. 
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rh Hi rh rH rh rh rh 


\&/ 

a r 

— 

. \ 


12 

- w w 

-\ 



Fig.7 

CCD memory organisation 

Various organisations have been proposed and de¬ 
veloped for CCD memory construction. The choice de¬ 
pends on the desired system performance. The frequency 
of the clock that shifts data through the CCD shift register 
can have a wide range, limited at one extreme by the 
circuit’s maximum switching speed, and at the other by 
maximum allowable refresh time required to maintain the 
data bits. 

Three basic organisations have been evolved: 

/. Synchronous or serpentine organisation: In this storage 
cells are laid out along a winding path with signal refreshing 



CCP SHIFT REGISTER > 


REGENERATION DATA LINjy 


>-<J- 

REFRESH 


-DATA OUT 


Fig. 8 


stages at each comer (Fig. 8) All bits traverse the same 
path through the loop at the same frequency. Each bit 
passes through eveiy storage element in one trip through 
the device. This type of layout moves data from cell to cell 
and from register to register in one continuous stream. It 
has the longest access time and the highest power dissipa¬ 
tion. 


2. Series-parallel-serial (SPS) organisation: Two single¬ 
channel serial shift registers of N bits serve one large mul¬ 
tichannel shift register consisting of N serial registers 
operating in step. A series of bits is fed into the input shift 
register at a high rate, then transferred in parallel into the 
multichannel register, and fed out through the other serial 
register. As shown in Fig. 9, it requires two clocks — one 
fast and one slow. 
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3. Line addressable random access memory (LARAM) 
organisation: This combines CCD and MOS concepts to 
provide for shorter access time. It has MOS address selec¬ 



tion matrix and a number of CCD serial shift registers or 
lines. As the name implies, any line is randomly accessible, 
but its contents are accessible only serially as shown in Fig. 
10 . 

In this organisation, parallel storage registers circulate 
data individually and are separately addressible at random. 
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n 


recirculation line 
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Fig. 10 


When a given line is addressed, a fast clock is applied to that, 
line. Data is read or written only in that line. 

CCD memory chips available 

As the cost of CCD memories decreases, a greater vari¬ 
ety of charge coupled devices will become available. Fair- 
child, Intel entered the market a few years ago. 

Semiconductor RAMs are fast but costly; magnetic elec¬ 
tromechanical devices are cheap but slow. CCDsJhave po¬ 
tential to fill the gap between these technologies in cost, 
capacity, and access time. □ 




DESOL-WIK represents the most modern solu- 
■ tion to the age old problem of desoldering com- 

! ponents. 

DESOL-WIK:— 

• IS EASY TO USE 
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•SAVES PLATED THRU HOLES 
• SAVES MONEY 
9 SAVES TIME 
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Specifications : 
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Current 6 Amps 
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4 Flyback Converters 


| BDY - 25 IBUX - 39 


30 Amps 
1.5p Sec 
0.7/p Sec 


maa-Ecn./63/79 


ELECTRONICS FOR YOU 



their Proper 


The present-day trend of modular construction of elec¬ 
tronic and electrical equipments has caused a rise in the 
use of a wide variety of connectors. The use of the circular 
connector , under which category fall a very wide range of 
connectors, from the simple audio connector used in 
domestic stereos to highly sophisticated umbilical connec¬ 
tors used in missiles and rockets, has increased the most. 

The discussion here is restricted to two types of circular 
connectors which are most widely used in professional 
electronics in India. These are the MIL-C-5015G 
(JSS-50812) and MIL-C-26482 (JSS-50813) connectors. 

Construction 

A circular connector essentially has three components: 
(i) the contacts, (ii) the insulator, and (iii) the shell, as 
shown in Fig. 1. 

RECEPTACLE PLUG 



The contacts are the current conducting paths and are 
usually made of copper alloy. The insulator insulates the 
current conducting contacts from each other. It is made of 
various plastics or rubber. The main function of the shell is 
to protect the inside components from damage, and in 
certain cases act as a shield against electromagnetic radia¬ 
tion and radio frequency interference. The shells are made 
of either steel or aluminium alloy. 

A connector has two mating halves. The half which is 
fixed on a panel is called a receptacle and the half which is 
fixed on the cable is called the plug. The exact design of 
these connectors (which is different for different manufac¬ 
turers) is such that they meet the stringent specification of 
MIL-C-5015 (JSS 50812) or MIL-C-26482 (JSS 50813). 

Mr Olikara did his graduation in mechanica! engineering from the Uni¬ 
versity of Mysore and postgraduation in production engineering, from 
the M.S. University of Baroda. At present he is working as managei 
(development), at Amphetronix Limited, Pune. 


Circular Connectors 
Usage and Reliability 

George Olikara 

(These specifications cover such tests as climatic cycle, 
temperature cycling, vibration, impact, mating cycle, elec¬ 
trical parameters, fluid immersion etc. 

As per MIL-C -5015 specification (JSS 50812) the con¬ 
nectors are specified by their shell si/e which is the out¬ 
side diameter of the receptacle in multiples of 1.587 mm 
(1/16th of an inch). The commonly used shell sizes are: 
K( 12.70 mm dia.), 10(15.87 mm dia.), 12(19.05 mm dia.), 
14(22.22 mm dia.), 16(25.40mm dia.), 18(28.57 mm dia.), 
20(31.75 mm dia.). 22(34.92 mm dia.), 24(38.10 mm dia.), 
28(44.45 mm dia.), 32(50.80 mm dia.), and 36(57.15 mm 
dia.). 

Under each shell size one can get different numbers of 
contacts arranged differently to get various working vol¬ 
tages and number of connections. Hence the user has a 
very wide choice of contact configurations to suit a par¬ 
ticular circuitry. For example, Amphetronix Limited 
manufactures these connectors in technical collaboration 
with Bunker Ramo Corporation, USA in over 200 differ¬ 
ent configurations. 

Proper usage 

I'he basic requirement of the circular connector design 
is transmission of maximum electric power for the least 
possible connector weight while meeting all environmen¬ 
tal requirements of the specification. 

When the current flows through the contacts of the 
connector, there is generation of heat due to the I'R los¬ 
ses. The heat generated raises the temperature of the 
connector. Both the specifications under reference allow 
the respective connectors to be operated up to a maximum 
temperature of 125"C (257"F) resulting from any combina¬ 
tion of electrical load and ambient condition. Hence the 
amperage chosen per contact is such that the temperature 
rise of the connector is within the limit specified. 

Conversely, for a given amperage the designer chooses 
the smallest diameter possible for the contact to keep down 
the weight of the connector. Hence one finds that a 16-gauge 
contact ((1.0625-inch dia, (1.59mm dia.)) carries 22 
amps, a 12-gauge contact [0.094-inch dia. (2.39mm 
dia.)] carries 41 amps etc, at the normal temperatures 
encountered. 

One should therefore be careful while choosing a con¬ 
nector for an environment whose temperature is high—say 
about 75"C to 125°C. The specified amperage per contact 
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Air cond*- 

:i SC. 
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3 50 
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?oo ,j r 

lit. Oil' 

- - 

- - - • 

— 

— . 

- - 

Pressurised 

3 50 

S to liMOH/ 

to 

Moisture 

(pi 
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4 fj rum O A Max 

i m 

•lust 

Tail (vertical 
homtrildi Mil 
surfaces' 

<r> 

4 50 
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•t in UKXJ1V 
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bS"F to 
,'Oll'T 
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Wing 

5 5G 

Sid 1000 Hi 

- 65"F to 

Moisture, dirt, hydra- 

<W> 
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10 2 mm D A Max 

200°F 

ulic & jet fuels 


should be derated such that the sum total of the environ¬ 
ment temperature and the rise in temperature due to elec¬ 
trical loading is less than the specified temperature of 
125°C. It is also important to keep in mind the extent to 
which a rise in temperature of the connector will be 
allowed in the place where it is fitted. For example, if a 
connector is to be disconnected with bare hands by an 
operator while the supply is on, the temperature of the 
connector must not rise above 50°C. In both the cases 
mentioned above one should either go in for a connector 
with larger diameter contacts or derate the contact amper¬ 
age. 

A third point which must be taken care of is the fre¬ 
quency of the power supply. Both the types of connectors 
under reference are designed for a DC supply or an AC 
supply of 50 to 60 Hz. If one uses these connectors for a 
power supply of 400 Hz to 1000 Hz frequency (which is 
nowadays used in certain applications), it would cause 
electric shocks due to arcing and would hurt the operator 
while he is unmating the connector with thejsupply ‘on’. 

The fourth point which should be given serious thought 
is the service life of the connector. As the temperature of 
operation increases, the service life of the connector 
decreases. The military specification requires that the 
connector should have minimum service life of 60 hours 
when operating at 125 # C and 1000 hours when operating at 
85“C. Even though actual connectors have much more 
service life than specified, one should give a thought to 
this aspect. The higher temperature increases the oxida¬ 


tion rate, specially of the insert material, causing deterio¬ 
ration of the electrical properties of the material. 

Though the materials used in the connector are chosen 
carefully to stand hostile environments such as certain 
types of oils, chemicals, etc, one should be careful regard¬ 
ing the exact nature of the environment existing around 
the place where the connector has been fitted. For exam¬ 
ple, though the connectors are tested for immersion in 
fluids (as specified in JSS 50812 and JSS 50813) such as 
petroleum-based hydraulic fluids used in aircrafts, mis¬ 
siles, lubricating oil used in aircraft turbine engines etc, 
certain other types of oil cause a swelling of the rubber 
parts used in the connector. Similarly, highly alkaline or 
highly aCidic atmosphere causes corrosion of the metallic 
shells. Even though the olive drab chromate coating pro¬ 
vides a comparatively hard surface, care should be taken 
to avoid causing deep scratches, nicks etc during handling 
and installation. If these scratches expose the base metal, 
atmospheres saturated with salt mist would cause corro¬ 
sion. 

While selecting connectors, the skill of the assembly 
operators should always be considered. In the case of con¬ 
nectors with solder terminals, the insulation resistance of 
the insulating insert is very much reduced if the flux flows 
onto the insert surface. Similarly, if the excessive solder 
flows onto the outside of the contact, the effective gap 
between the contacts is reduced (especially if the solder 
forms into small globules with pointed sides), and this 
affects the limiting operating voltages. Crimp contacts are 
the solution to the above problems. 
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Reliability 

Every buyer, is concerned about the reliability of the 
product he is buying. The concern is very deep if the item is- 
to be used in an installation where failure can cause loss of 
human lives. Thus, while choosing connectors for use in 
aircrafts, ships, tanks, power generation units, medical 
equipments etc, reliability is a very important criterion. 

The modem jet aircraft is the one installation where 
connectors are subjected to the most hostile environ¬ 
ments. Hence a reliability study of the connectors under 
reference, if based on their use in jet aircraft, would cover 
most of the possible failure modes. The following discus¬ 
sion is based on such a study conducted by Bunker Ramo 
Corporation, USA. 

The data has been compiled from the operations of 
several major airlines which use the Boeing 727 aircraft. 
The compilation covers the years 4964 and 1965, and the 
data encompasses some 525,000 in-flight hours accumu¬ 
lated by 209 aircrafts. This number of in-flight hours re¬ 
sults in a total operating time of 88,809,660 hours for the 
two types of connectors under reference. 

The environmental conditions experienced by the con¬ 
nectors are deferent for different puts of an aircraft. The 
conditions are almost completely benign in the area of the 
passenger cabin and are extremely severe in terms of 
pressure, temperature and contamination sources in some 


of the uninhabited portions of the aircraft Table 1 givesai 
idea of these environmental differences. 

In the source data, the primary failure was sought it 
each instance and it was found that the following failun 
modes could be identified and categorised. 

Category A 

Termination failures 

A A —Defective termination (i.e. a failure occuring at 
the contact-wire joint by virtue of bad crimp, or i 
cold solder joint). 

A B —Failure of the wire adjacent to the connector bui 

away from (to the wire side of) the point of win 
contact joint. 

A L —Specific point or circumstanoe of failure un 
determined but within the generic failuremode. 

Category B 

Coupling failures 
B C —Connector loosened 

B D —Connector completely uncoupled 

B E —Improperly mated connector (i.e. contact! 

bent, contacts cocked, contacts pushed back, 
connector misaligned). 

B L —Specific point or circumstance of failure unde¬ 
termined but within the generic failure mode. 


RELIABILITY CHART 


ALL FAILURF 
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Fig 2 


RELIABILITY CHART FOR MIL-C-2MM (JM-SM1J) CONNECTORS 
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Category C 

Contamination failures 

C F —'Shorts or excessive leakage between contacts. 
C G —Open circuits or high resistance due to dirty 
contacts. 

C L —Specific point or circumstance of failure unde¬ 
termined but within the generic failure mode. 

Category D 

Total or gross failures 
D H —Connector damaged or broken 
D I —Contacts damaged or broken 

D J —Connector improperly assembled 

D K —Connector improperly installed or wrong con¬ 

nector installed. 

Category E 

• All other failures 

E L —iAll failures which cannot be otherwise placed. 

Earlier the total operating time for the two types of 
connectors under reference has been given as 88,809,660 
hours. Even though the figure represents correct total 
connector operating time, the failure rates must be based 
on adjusted operating hours. This is because some airlines 
reported all connector failures while a few reported only 
those failures causing delays in departures. By comparing 
the failure rates based on data from airlines reporting all 
connector failures with those based on data received from 
airlines reporting only connector failures which cause 
delay, an adjustment factor of 3.41 to 1 is arrived at. 
Hence the adjusted hours are arrived at by dividing the 
actual hours by 3.41. 

The failure rate is calculated as follows: 

Number of connector failures 
Number of connector operating hours 

In accordance with accepted reliability techniques, 
those failures which are not attributable to the device 
under study are censored and not used in computing fail¬ 
ure rates. For example, a wire which breaks outside a 
connector would be censored and not counted as termina¬ 
tion failure. Both the adjusted uncensored connector 
operating hours and the adjusted censored connector 
operating hours are used for calculating the failure rate 
and we get the adjusted uncensored failure rate and the 
adjusted censored failure rate. 

Tables 2 and 3 give both total uncensored failures and 
total censored failures for the MIL-C-5015 and 
MIL-C-26482 connectors respectively 
The total unadjusted and adjusted connector operating 
hours for both types of connectors are: 

MIL-C-5015 

Total unadjusted operating hours = 67,422,702 hours 
Therefore total adjusted operating hours = 19,772,054 
hours 


MIL-C-26482 

Total unadjusted operating hours ■ 21,386,958 hours 

Therefore total adjusted operating hours = 6,271,835 
hours 

The failure rate of each type of connector can now be 
calculated under each mode of failure. For example, the 
failure rate for MIL-C-5015 under contamination failure 
mode can be calculated as follows: ^ 

Adjusted uncensored failure rate 3 

The failure rates are calculated for each type of failure 
and all failure modes are combined and shown by means of 
bar charts as in Figs 2 and 3. 

The MIL-C-5015 is the first generation of circular con¬ 
nectors designed for ilse in sophisticated military equip¬ 
ments. The original version of this connector type was 
released on July 27,1949. The MIL-C-26482 is a second 
generation connector whose design is much better than 
that of the MIL-C-5015 connector, especially in its capa¬ 
bility to seal the entry of contamination. This can be 
clearly made out from the reliability charts in Figs 2 and 3. 
It can be seen frojn the figures that in other aspects too, 
the MIL-C-26482 is superior to the MIL-C-5015 type 
connector and has a higher reliability rating. 

The reliability values of each mode of failure are of use 
both to equipment designers and to other users of connec¬ 
tors, particularly because they can be improved if special 
care is taken of each failure mqde.__O 


We're Serious about quality & delivery 

Range of devices stocked: 

. TTL/UNEAR/CMOS IC’s 
Microprocessors & Support devices 
> Data Acquisition & 

Data Conversion Modules & IC's 

• Measuring Instrument IC's 

like DVM DPM Chips. Counters 

• Transistors & Diodes 

• Optoelectronic Devices such 
as LED Displays & Lamps, 

For further detoils please contact: 

EbMATRONIG 

DEVIGE8 

reliable source for 
electronic components 

7/10. Botawala Bldg., 3rd floor, Horniman Circle, 
Bombay-400023, Tei; 315929-319479, Gram: VELORUM 
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FERROELECTRIC CERAMICS 1 

IN ELECTRONICS I 

R.S. Chlmnl mJ 


Ferroelectric ceramics are of considerable importance in 
the fields of electronics and allied branches of engineering. 
They are used in innumerable devices, mainly because they 
can be oonverted into rugged piezoelectric materials which 
can be produced in convenient shapes and sizes. 

TTie desired electrical and mechanical properties can be 
obtained, within limits, by selecting a suitable mix of ingre¬ 
dients which go into the manufacture of a particular 
ceramic. They thus score over single crystal piezoelectrics. 
Certain applications also make use of the fact that the 
dielectric constant of the ceramics is dependent upon the 
applied electric field strength. 

Their use in ceramic pick-up cartridges and piezoelectric 
gas lighters is well known. What is less known is the fact 
that they are used in such diverse fields as memory devices, 
milk emulsifiers and microphones. We find them in detona¬ 
tion fuses for missiles, delay lines for colour TV and radar, 
dispersers of pigment and in many other devices. 

In order to understand these materials we may briefly 
touch upon the piezoelectric effect and shortcomings of 
piezoelectric elements made out of natural or artificial 
piezoelectric single crystals. 

Piezoelectric effect 

Piezoelectric effect was discovered by two brothers, 
Pierre Curie and Jacques Curie, in 1880 at Sorbonne. 
Piezoelectric effect is the appearance of equal and opposite 
charges on the surfaces of certain materials when mechani¬ 
cal force is applied on them in a particular direction. The 
quantity of charge that appears is proportional to the force 
applied. If the direction of the force is reversed, the sign of 
charges is also reversed. This is called direct piezoelectric 
effect. 

The piezoelectrics display inverse effect also, i.e., they 
get deformed by the application of an electric field. The 
direction of deformation is also reversed if the direction of 
the applied field is reversed. The piezoelectrics therefore 
provide a convenient device for changing electric energy 
into mechanical energy and mechanical energy into electri¬ 
cal energy. (A device which converts one form of energy 
into another form is called a transducer.) 

Piezoelectric properties of any matter are evaluated by 
piezoelectric constants. These are ratios of charge and 
mechanical force along an axis. The constant for quartz 

Mr ChW » l , 51, in working at Controllerate of Inipection (Systems), 
Secunderabad as principal scientific officer since 1973. In all, he has spent 
nearly 30 years in the electronics field under the Ministry of Defence, 
mostly at CDL, Bangalore. 


along piezoelectric axis is 2.2 pico Coulombs per Newton 
For rochelie salt it is about 1000 times larger. 

Piezoelectric crystal* 

The Curie brothers discovered piezoelectric effect ir 
certain crystals like quartz, tourmaline and rochelie salt 
Many more crystals, including crystals of sugar, were fount 
to have piezoelectric properties in subsequent years. Foi 
the next 65 years, i.e., up to about 1945 all the piezoelectro 
devices were based on plates, rods, rings etc cut out ol 
crystals such as rochelie salt, ADP (ammonium dihydroger 
phosphate), quartz etc. 

Piezoelectric and physical properties of elements cut oui 
of crystals are determined by the properties of the crystals 
This imposes restrictions on the shape and size of the 
piezoelectric elements (plates, rods etc) which have to b< 
cut in a particular manner due to the fact that the directior 
of various axes cannot be altered in a crystal generally. 

The range of temperature and humidity within whicl 
some of the crystal materials can be used is very limited 
For example, rochelie salt cannot be used above 45°C anc 
relative humidity has to be within 40 per cent and 70 pei 
cent if the crystal plate is unprotected. ADP can be used up 
to I25°C and lithium sulphate up to 75°C. 

Some of the problems and limitations of single crystal 
material have been overcome with the developmnt of fer¬ 
roelectric ceramics. (Ceramic is generally defined as a pro¬ 
duct obtained through the action of fire upon an earthy 
material. The word ‘ceramic’ is from the Greek word 
‘keramos’ meaning‘pottery’ and is probably related to the 
older Sanskrit root meaning ‘to burn’) 

It may be pointed out here that single crystal quartz is 
still the best material for purposes of frequency control and 
precision accelerometers. 

Ferroelectrics 

Ferroelectrics are dielectric analogues of ferromagnetics 
(iron, steel etc). They have spontaneously polarised do¬ 
mains (microscopic regions) and show hysteresis when a 
varying electric field is applied (like B-H curve of fer¬ 
romagnetics). The polarised domains can be aligned by an 
external electric field. 

Like ferromagnetic materials, they have an upper temp¬ 
erature, known as ferroelectric Curie temperature beyond 
which they cease to be ferroelectric. (Rochelle salt has an 
upper, + 24°C, and a lower, -18°C, Curie temperature) 
Their dielectric constant depends upon the applied electro 
field if saturation does not take {dace. 

Ferroelectric properties were noticed in 1921 for the fin 
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time, and up to the middle of forties ail ferroelectric* 
known were single crystals such as rochelle salt, barium 
titanate and potassium dihydrogen phosphate. 

Barium tltanata ferroelectric ceramics 

In 1942.barium titanate was found to have certain spe¬ 
cial properties as a dielectric. These were investigated and 
it was found to be ferroelectric. This in itself was not of 
much- engineering importance. It was found later that 
barium titanate displays ferroelectric properties in multic¬ 
rystalline form, i.e. it is ferroelectric in ceramic form with 
Curie temperature of 120°C. 

The ceramic form of barium titanate, it was found, can be 
converted into piezoelectric material by heating it beyond 
120°C and allowing it to cool in the presence of a constant 
electric field. On cooling, the material is converted into 
piezoelectric material with polarisation in the direction of 
the applied field. After removal of the field the material 
retains about 80per cent of its initial piezoelectric response 

Barium titanate ceramics are resistant to heat and humid¬ 
ity and have high mechanical strength and are therefore 
more useful in certain applications than some of the single 
crystals. 

Improvements lit ceramic ferroelectric* 

Subsequent to the discovery of the useful properties of 
barium titanate ceramics, a number of substances with 
related crystal structure were found to have similar proper¬ 
ties. Some of them are zinc, strontium and cadmium tita- 
nates, lead zirconate, several niobates, tantalates etc. 

Ferroelectric ceramics have been made based on the 
above-mentioned and other similar materials. By having a 
suitable mix of some of the above-mentioned and other 
similar materials and additives, ferroelectric ceramics hav¬ 
ing properties required for various applications can be 
obtained. For example. Curie temperature can be raised by 
addition of lead titanate and it can be lowered by addition 
of strontium compounds. 

Due to forces acting between crystals the electrical 
polarisation of the ceramics is more stable than that of a 
single crystal. In this way it has been possible to produce 
ceramics comparable with rochelle salt in sensitivity and 
with quartz in chemical stability. 

The table below gives dielectric constants and Curie 
temperature of a few ferroelectric ceramics. 

Material Dielectric Curie 

constant temperature 

1. Ba Ti Oj (Barium Titanate) 1500 120*C 

2. Ba H 03—80% +Pb U Oj—20%' 1500 350*0 

(Barium Titanate + Lead Titanate) 

3. Pb Nb OT - 80%+Ba Nb 0 3 — 20% 

(Lead niobates Barium niobate) 400 425*C 

4. Pb Nb 0 3 - 60%+Sr Nb 0 3 — 40% 

(Lead njobate-tStrontium niobate) 755 310*C 

It will be seen from the table that a wide range of Curie 
temperatures and dielectric constants can be obtained. In 


the same way, desired physical and mechanical properties 
can be obtained for low stress and high stress applications. 
Elements can be made in the form of bows, tubes, plates, 
disks, or a multitude of elements can be set in any suitable 
arrangement. By suitably shaping the ceramics it is possible 
to concentrate and focus energy generated in the worx 
area. 

The most widely used ferroelectric ceramics are solid 
solutions of lead zirconate and lead titanate with various 
additives and varying proportions of the two main ingre- ; 
dients. These materials have a piezoelectric coefficient 
around 10 Coulomb per Newton. They are commonly 
known as lead zirconate titanate and marketed as P2T with 
distinguishing digits by Clevite Corporation of USA and as 
PXE by Mullard in UK. 

Methods of manufacture 

As stated above, the properties of the ceramics depend 
upon the ingredients which go into their manufacture. De¬ 
pending upon the properties desired, the ingredients are 
selected, carefully weighed and mixed in the required 
proportions.The powders are thoroughly mixed and heated 
for a long time. The matter so obtained is repoWdered and a 
binder is added. The powder is compressed into the desired 
shapes and is fired in a kiln under strictly controlled condi¬ 
tions. The elements so obtained are cleaned and electrodes 
are plated on them. The final step is to impart piezoelectric 
properties to the elements by subjecting them to an electric 
field. The elements are polarised so that opposite faces 
have opposite charges, and a piezoelectric axis is formed 
between the electrodes. 

Applications of ferrooloctrlc materials 

The application of ferroelectric materials can be divided 
into two types. One type of application makes use of 
piezoelectric properties while the other type makes use of 
the fact that ferroelectrics are non-linear dielectrics, i.e. 
dielectric constant varies with the applied voltage. 

The applications making use of piezoelectric properties 
can be divided, for ease of discussion, into the following 
categories: 

(a) Applications in audio engineering 

(b) Applications under water 

(c) Applications in industry 

(d) Miscellaneous applications. 

It should be remembered that all the above-mentioned 
applications are based on the fact that the piezoelectric 
element,is capable of converting mechanical vibrations into 
electrical oscillations and vice versa up to frequencies in the 
range of several megahertz. 

Applications in audio engineering 

The main use of ceramics in audio engineering is in the 
manufacture of phonograph pick-up cartridges and 
ceramic microphones. In case of ceramic pick-up, the stylus 
usually bends the ceramic element and thus produces vol- 
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tage proportional to the force applied to the element. 
Ceramic pick-ups are not affected by humidity and heat as 
is the case with pick ups using rochelle salt. The ceramic 
material used is usually barium titanate or lead zirconate. 
An output of about 500 mV can be easily obtained. 

Ceramic microphones make use of lead zirconate tita¬ 
nate element. They are not very popular due to certain 
shortcomings such as a very high impedance and are not 
suitable for use with long cables unless a preamplifier is 
provided. 

Underwater application 

Ceramic elements are used extensively in hydrophones, 
sonar and underwater transponders as they are particularly 
suitable for producing and detecting acoustic waves in 
water. Piezoelectric solids are much better matched 
acoustically to water than to air. Barium titanate and lead 
zirconate titanate are often used for underwater applica¬ 
tions. 

Uses In Industry 

Ferroelectric ceramic elements are used in pigment dis¬ 
persers, ultrasonic cleaners, .certain tools, soldering irons, 
flaw detectors, thickness gauges etc. In case of flaw detec¬ 
tors, short pulses of ultrasonic waves are applied to the 
material under test. The waves arc reflected from flaws 
within the material. Flaws are detected by observing the 
reflected waves. 

Miscellaneous applications. 

There are many other applications such as filters, ac¬ 
celerometers and delay lines used in colour TV, in moving 
target indicator, artificial permanent echo generator for 
radar monitoring etc. 

In case of delay lines, the electrical waves are converted 
into acoustic waves and made to travel a short distance 
before they are again converted into electrical waves. This 
is achieved by the use of ceramics. Since acoustic waves 
travel at much less velocity, delay in transmission is 
achieved. 

Applications as non-linear devices 

The ferroelectric ceramics find use as non-linear dielec¬ 
trics. They are used in memory devices making use of the 
fact that by application of suitable electric field the direc¬ 
tion of polarisation can be reversed. The ceramics can be 
used in dielectric amplifiers, non-linear capacitors with 
controllable capacitance, frequency multipliers etc. 

Future 

With advances in science, particularly in solidstate 
physics, ityis expected that new ceramic materials will be 
made. The presently known materials will be improved and 
put to new uses. Ferroelectric ceramics have come a long 
way in only three decades. They have a vast potential yet to 
be tapped. Q 
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Short-circuit/Overload Indicator 

This indicator is a simple but efficient way of indicating and 
protecting a power supply from short-circuit or overload 
conditions. The circuit can be incorporated in a power 
supply inbetween unregulated DC and regulation circuit, 
or at the output. 

The working principle of the circuit is very simple. Nor¬ 
mally the SCR will be in off condition. So there is no 
current flow through SCR,and the bulb won’t glow. When 
you exceed the limited load current, the voltage developed 
across the cathode and gate of the SCR is sufficient to 
switch it on. So current flows through the bulb and it glows, 
indicating the overload/short-circuit condition. 

The potentiometer is for limiting the current. You can fix 
the pot and the bulb in the front panel of the power supply 
so that you can set the potentiometer to the required cur¬ 
rent limit. Use a suitable heatsink for the SCR 


> nxmtMN 
Cs) W/tOmA 

10A.2W X SCB SNOSO 

W/W pot Jtjv. 

With SNOSO this circuit can be used up to 30V and with 
SN051 it can be used up to 100V. In the latter case the 
series resistor value has to be changed according to the DC 
.voltage. With 10-ohm, 2W wirewound potentiometer, this 
circuit can be used for a maximum load current of 1A. The 
circuit should not cost more than Rs 25. 

L. JAMBU 

« 

Low-cost Telephone Amplifier 

This circuit for a solidstate telephone amplifier requires 
four semiconductor devices and a few other components 
only to give a satisfactory result. The total cost of the 
umplilier is around Rs 40. 

The pick-up coil is an important part of this telephone 
amplifier. You can get this coil made to order from any coil 
winding shop, or you can wind it yourself as follows. Wind 


3000 turns of 40SWG copper enamelled wire over a 4cm 
dia plastic tube. When the winding is complete, bind the 
coil with a self-adhesive tape. The enamel must be scraped 
off the wire at the ends of the coil. When this is done, a 



shielded wire of about a meter length may he connected ,o 
the ends of the coil. 

Wiring is not critical, and the entire unit can he con¬ 
structed on a small piece of PCB or groupboard. Poten¬ 
tiometer and switch should be mounted on the top or front 
panel of a suitable enclosure and not on the PCB. Proper 
aluminium heatsink must be provided for the output trans¬ 
istors. The circuit may be powered by a 6V battery or any 
other 6V DC source. 

For testing the circuit after assembly, first check the 
connections properly. Keep the 5k log potentiometer in its 
rest position and switch on the device. Remove the handset 
of the telephone from its rest position and keep it aside. 
Keep the pick-up coil close to the telephone. You will hear 
the dial tone coming from the speaker. Now move the coil 
so as to get the maximum loudness of the dial tone. Attach 
the coil in that position to the telephone by a self-adhesive 
tape. 

Now the amplifier is ready for use. Dial a number and 
you will hear the conversation of both the sides loud and 
clear from the speaker. While talking on telephone, keep 
the potentiometer at the minimum position, and keep the 
mouth piece of lhe handset away from the speaker, other¬ 
wise self-oscillation will occur. 

PRADF.EP KUMAR SAHU 
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Polarity or Null Indicator 

Input is applied to non-inverting input (+) terminal of the 
operational amplifier. Output is positive when the input is 
positive and thus the green LED lights upWhen the input is 
negative, the output of the operational amplifier is also 
negative and the red LED lights up. 



The operational amplifier has been used to increase the 
sensitivity and to achieve a very low input voltage 
threshold, which is ±6mV or less for a 741 operational 
amplifier. No loading was observed and the input current 
was very small. 

The circuit can be used as a sensitive polarity indicator or 
a null indicator. 

V.K.KOHLI 



A real wizard in the field of precision Electronic 
components, regular supplier to big electronic 
industries of India (manufacturing electronic in¬ 
struments & equipments). 

Facility of testing the components as per ISI & 
defence specifications is available. 

Main components are- 

1. PCB-type relay sockets 

2. Solder-type relay sockets 

3. Coil formers (as per defence standard also) 

4. 9-pin P.C. type valve sockets 

5. 11-pin valve socket & 0-pin octal socket 

6. Various kinds of fabricated & press compo¬ 
nents. 

7. IC sockets of fall kinds 

Please contact: 

Wizard Electronics 

346 Shopping Centre, Kota 324007 (Raj). 
Phone: 5892 Gram: WIZARDONIK 


Include raaiiBHi Meters in 
your parts programme 


\AN N OUNCE ME Nf] 


They pay off handsomely. 



Modal DCF-M. tin «6 * l( mm Price H» SB. 

• DCF-BO ~ SO a SO mm Prica Ra. 106 

• DCF-106 •• 106 x 64 mm Price Ra. 115 

» DCF-120 - 120 x 102 mm Price Ra. 130 

Wa hove barn m tho lira nnco 1 »S8 monufocluring pmemon quality Ponot 
Matin, both Moving on ond Moving Coil typo Wa hovo 10 different model* to 
chooe* front, with widt rongee hem 10 mV to 600 VotU and 28 uA to 
6000 Amp* wMh oatorml thuntt. all memory to hoop your production ond port! 
■upply moving offlciontty ond profitobfy So contact ui todoy with youi 
Ponol M otw m o d i 


M/s ELECTRO ALLOYS LTD 
U. K. 

ARE PLEASED TO ANNOUNCE APPOINTMENT 
AS THEIR SOLE AGENTS FOR: 

TUNGSTEN, MOLYBDENUM HEATING ELE¬ 
MENTS, FILAMENTS, WELDING ELECTRODES, 
MACHINED COMPONENTS FOR VACUUM 
METALLISING, CERAMICS, GLASS METAL¬ 
LURGICAL FURNACES, THORIATED/ZIRCO* 
NIATED CONTACTS ETC. 

For details please contact: 

M/s PARAMOUNT AROCHEM 
INDUSTRIES 

37, Krishna Appts., Juhu x Lane, Andheri West, 
Bombay-400058 


BHARAT ELECTRONICS & ELECTRICALS 

407. COMMERCE HOUSE. 140. NAGINDAS MASTER ROAD. 
PORT BOMBAY 100071 

OFFICE: 272270 e ORAM: MULTIMETER e FACTORY 468057 


Tel: Office-336223/339612/341151 
Res. 539832/576509 
Telegram: ENAMELKING—-Bombay-58. 
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^THYRISTORS 


mrr*j 


DIODES 


Available in NORMAL POLARITY & 
REVERSE POLARITY upto 830 Amps, 
1800 PIV. 

FAST RECOVERY DIODES 
also available upto v 

40 Amps, 400 PIV. AP) 


QTiriTQ SILICON DIODE STACKS & 

01/ilAO SELENIUM RECTIFIERS 

Generally built as per individual Specification for various types of circuits. 

& SEMICONDUCTOR 
SfcsJBIT SINKS 


714 Parekh Market. 

Icresta^ Vital» • •• anN a ■««iriaiai ■ i« 39, Kennedy Bridge. Bombay 400 004 
Phone 387933 • Telex 001-5573 • Gram "Physequip" 


CRESTA INSTRUMENTS 
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offers to Transformer, 
Switchgear, Electronics 
and Instrumentation 
Industry. 

• Strip Wound Cores: All types of Strip 
Wound Cores vis. Toroidal or Rir:. Cores, 

and Rectangular Cores as well as ~C' & 'E* Corea 
in matched pairs are available for applications 
in instrument transformers, variacs or auto 
transformers, magnetic amplifiers, saturable 
and low loss reactors, potential & current 
transformers, and in control circuits of switch 
gear and the electronic industry. 

• Transformer Laminations: For the smallest 
of transformer core to the very large ones 
upto 100 MVA ratings. They can be mitred, 
holed, V-notched and tip cut as per the 
customer’s requirements. 


Manufactured by: 

TUMUS ELECTRIC CORPN. LTD., 

P. B. 42, Rani Baug, Rewa-486 001 (M.P.) 



Type 

Number 


2N3054 
2N6261 
2 N 6263 
2N3441 
2N6264 

2N62S3 

2N30S5 

2N6264 

2N4347 

2N3442 

2N6262 

2613771 

2N3772 

2N6258 

2N4348 

2N3773 

2N6289 


<D 

0 

<$ 


Veto 

(»us) 


SS 

80 

120 

140 

150 

45 

60 

80 

120 

140 

150 

40 

60 

80 

120 

140 

150 


Ic 

(max) 


4 

4 

4 

4 

4 

15 

15 

15 

15 

15 

15 

30 

30 

30 

30 

30 

30 


PD 


tOFF /@|C 

usce@Amp. 


Low Fr. 


High Fr. 

• • 



SILICON POWER TRANSISTORS 
LOW & HIGH 
FREQUENCY 

* For Linear applications (amplifiers and regulators) 
general purpose Low Frequency (Single Diffused) 
Transistors in TO-66 and TO-3 offer the most “Watts 
per rupee" value. Excellent SOA makes these types idea 
for inductive loads such as DC Motor controls or 40 to 
400 H 2 inverters. 

** High Frequency (Epitaxial Base) Transistors in TO-3 
with very lowtOFF, are also available and are 
recommended for use in high speed inverters, switching 
regulators, AC motor drives, etc., upto 30 KHz. 

When ordering these, put F at end of above device type 
Numbers, as in 2N6259 F. 



SOLID STATE ELECTRONICS CO. PVT. LTD. 

PLOT NO. 9/123 M.U.E.. SIR M. V ROAD. P.O.BOX NO. 7432, 
J. B. NAGAA POST. BOMBAY-400 059 
TELEPHONE: 58 52 40 CABLE: ALIDIFFUSE 


Authorised Stockists : 

Bangslore : Texonic Instruments. Tel : 77510 
Le/wsni Electronics. 

Tel : 3524031380946 
Remesh Trsding Corp.. Tel: 351624 
Psrekh Enterprises. Tel: 366423 
Genersl Rsdio Co. Tel : 2313571237229 
Electronic Components, Tel 1 277747 
El-tronics. Tel: 65730 
Texonic Instruments. 

Tel 8444051844112 
Internst/onsl Electronics. 

Tel 27054122977 


Bombay 


Celcutts 

Delhi 

Jelpur 

Msdrss 

Poons 
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Use of CMOS LSI circuitry and a 
one-chip microprocessor has cut the 
cost of two new frequency counters 
from Philips Test and Measuring 
Instruments. The 120MHz PM 6667 
and 1 GHz PM 6668 provide high 
resolution, I5mV sensitivity and auto 
trigeonng on all waveforms. 



A choice of two measuring times is 
provided—either normal with 7-digit 
resolution every second or fast mode 
with 6-digit resolution every 200 ms. 
Display is on a dear high-contrast 
liquid crystal display. 

The counters are packed in rugged, 
high temperature and impact 
resistance polyphenylenoxide cases 
with full screening against 
electromagnetic interference. The 
instruments run on 115 or 230V AC t 
15 % at 50 to 60 Hz or from an optional 
internal battery pack providing for up 
to five hours continuous use. 

Contact: Peico Electronics & Electricals 
Limited, S&l Department, Shivsagar 
Estate, Block ‘A’, Worli, Bombay 
400018. 

SMOBC PTH BOARDS 

Hegde & Golay offer for the first time 
in India SMOBC PTH boards, 
especially for fine line applications 
where wave-soldering damages solder 
resist coated over fused tin alloys. 


PMMMJCT PMPMLE 



resulting in impairment of protective 
properties of solder mask as also in 
poor cosmetic appearance. Solder 
mask is coated on bare copper and only 
terminal pads are selective tm-allo\ 
coaled by patented processes for 
selective deposition. 

Flexi-rigid boards which have also 
been made successfully by Hegde & 
Golay by combining flexiblc'circuits 
and multilayer technology, enable a 
wide vuiiety of critical packaging 
challenges to be met successfully. 
Contact: Hegde «& Golay, Shreeshyla, 
Kanakapura Road, Bangalore 560062. 

SUB-MINIATURE MICRO SWITCH 

IE;C has recently introduced type MS-4 
sub-miniature micro switch,, 
especially designed for electronic and 



space applications where size and 
weight arc critical parameters. This 
micro switch has a precision 
snap-action mechanism for 
micro-sensitive operations. 

The switch is available with different 
terminals and actuators to suit different 
requirements of the industry. 

Contact: Indian Engineering Co., P. O. 
Box 16551, Worli Naka, Bombay 
400018. 

BOARD LEVEL CONTROL 
PROCESSOR 

Industrial Electronics is introducing a 
versatile and economical 
microprocessor-based control 


processor which includes CPU, System 
clock, RAMs, I/O lines, Serial 
communication interface ai.J Bus logic 
drivers on a 2b.6cm by 21.6cm PCB. 

Its present system includes 1.5 byte 
of monitor program for Hindustan 
Teleprinter commands. It also contains 
256 bytes ol RAM and 24 I/O lines, 
expandable to a maximum ol 3k ROM. 



Ik RAM and 48 I O lines. All data 
address and control signals are brought 
out on three 44-pin connectors so that 
the capabilities of the system can be 
expanded by additional memory 
boards to a total of 65k bytes 
(ROM * RAM). 

This control processor is based 
around National's 8-bit 
microprocessor SC/MPII, which is 
simple to use and cost effective also. 
RS232C and teletypewriter interfaces 
are included on the board and can be 
selected by means of programmable 
jumpers. 

BLC 8 A/10 can function as complete 
CPU in the end use control 
applications, and also serve as a 
complete development system for the 
user. The I/O-structure has been 
carefully designed so that the board 
directly interfaces with a DPM, 
tachogenerator, pH meter, 
temperature indicator, etc. 

Contact: Industrial Electronics, 202 
Parvati Industrial Estate, New Sun Mill 
Compound, Lower Parel, Bombay 
400013. 
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SICO MICROWAVE EQUIPMENT 

Manufactured under Technical Collaboration of 
NATIONAL PHYSICAL LABORATORY OF INDIA 


■ * . .*?**■' ' . 

" f ' 'i .' ''•Sis*'. ‘ s • ; . 





The Scientific Instrument Co. Ltd., manufactures 
a wide range of Microwave waveguide compo¬ 
nents and associated instruments for Educa¬ 
tional and Training Institutions, Research Or¬ 
ganisation, Defence Establishments, Communi¬ 
cation and Industry. All our products are sub¬ 
jected to a systematic Quality Assurance Prog¬ 
ramme which embraces the entire manufacturing 
cycle from initial design studies through the de¬ 
velopment motion type production and full pro¬ 
duction. For final certification of our com- 





... .■» x .4,; 'v# 

ponents are tested at National Physical 
Laboratory, New Delhi. In-house design and de¬ 
velopment facilities and a continuous urge to im¬ 
prove the products is a guarantee that you get the 
best value for your money. 

Our present range covers the following type of 
passive and active components and measuring 
instruments in the frequency range of 2.60 GHz to 
20.5 GHz — i.e. from S-Band through K-Band. 
Many new items are under different stages of 
development. 


Universal Klystron 
Power Supply 
Low Voltage Klystron 
Power Supply 
VSWR Meter 
Gunn Oscillators 
PIN Modulators 
Slotted Sections 
Probes 


Klystron Mounts 
Circulators 
Variable & Fixed 
Attenuators 
Power Meter 
Multihole Directional 
Couplers 
Frequency Meters 
Slide Screw Tuners 


E.H. Tuners 
Bends & Twists 
Tees 

Sliding Shorts 
Matched Termina¬ 
tions 
Adaptors 
Horns 

Detector Mounts 


For further details, please write to: 

c |iTK| THE SCIENTIFIC 

dRyl INSTRUMENT COMPANY LTD. 

ESTo.ien Allahabad, Bombay, Calcutta, Madras, New Delhi, 

Ahmedabad, Bangalore, Gauhati, Hyderabad, 

Lucknow. 

Head Office : 6, Tej Bahadur Sapru Road, 

•Allahabad -211 001. 
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ROTARY WAFER SWITCHES 


is.'•: 


"jail;'. 


Overall Diameter, mm. 

17 5 

27.0 

40.0 

40.0 

46.4 

Insulation 

Diailyl 

Phthalate 

Diailyl 

Phthalate 

Phenolic 

Ceramic 

Diailyl 

Phthalate 

Design Classification 
J.S.S. 51207 

MIL-S-3786 

SRW01 

SR 19 

SRW02 

SR 05 

SRW06 

SR 02 

SRW06 

SR 02 

SRW05 

SR 32 

Contact rating at 

28 VDC resistive 

0.25A 

1.0A 

2.0A 

2.0A 

1.0A 

Maximum number of 
positions x 
angle of throw 

* AVAR ARt F WITH 1 ONGFR 1 FA!) 

12x30° 

1IMFS 

4x90* 

6x60* 

8x46° 

10x38* 

12x30* 

4x90* 

6x60* 

8x45.° 

12x30* 

4x90* 

6x60° 

8x45" 

12x30° 

12x30 

14x25.7** 

16x22.5* 

18x20° 

20x18** 

24x15* 

28x12.85' 

32x11.25 

36x10° 



CONTACT CONFIGURATIONS: 

Almost any combination 
of circuitry is possible by 
suitably positioning con¬ 
tacts. Multiple wafers can 
be used as required. (In the 
case of the HM the maximum 
number of wafers is 5) 

Shorting (Make before 
Break) or Non-Shorting 
(Break be'ore Make) contacts 
can be supplied. 


CONTACT MATERIALS: 

Silver alley contacts with 
or without Gold plating or 
flashing and Brass contacts 
with Silver plating are 
available. Contact life, rating, 
resistance and other applica¬ 
tion conditions determine 
the type of contacts to be 
used. 


OPTIONS AVAILABLE. 

Military versions Water 
Sealing. Electroniaqnetu. 
Shields Brackets. Printed 
Circuit Clips, Lugs. Special 
Clips (flat, reverse, etc ) 
Dual-Concentric shaft/Dual 
Concentric switch 
assemblies, .etc 
The AM switch is available 
in the Lever operated 
I configuration also 


We also manufacture Keyboard, Toggle, Micro end Rocker Switches Electromechanical and Raed Ralaya and Miniature Wirawound 
Trimming Potentiometera. 



% 

H: 
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wt — >0/K/M India Limited 

(A |Pmt Vanture with OAK Industries Inc U S.A } 
Regd & Mkig Office 

JE Vyttila.P. B No 2.Cochin 682 019 Kerala,India 

We make electronics work 22TSin” 7 " T “” °“ s 


AUTHORISED REOIOI 
WEST 

M < BRISK SALES 
CORPORATiON 
Lammgton Chambers 
2nd Moor 

394, Lammgton Road 
Bombay-400 004. 
Telephone: 36808b 
368537 

Teles 011-4640 


STOCKISTS 

NORTH 

M/s INDIAN TECHNO 
LOGICAL PROOUCTS 
306-306, Nehru Place 
Building No- 36-36 
New Delhi-110 p19. 
Telephone: 682583 
388244 


EAST 

M'sEIECTRONIC 
COMPONENTS 5 SYSTEMS 
36, Ezra Street 
Calcutta 700 001 
Telephone 26-3645 


Factory at Elactrogir 


MMILNADU 
M s SESHASAYIE 

BROTHERS PVT ITD 
8. Rutland Gale 


IV Slraet 

Marf.as 600 006. 

Talaphona 62709 

811414 8114th 
Tele* 041.7254 


in the suburbs of Cc hin 
KARNATAKA 
M's AMAR RAf IO 
CORPORATION 
11 1 Thiglar 
Penyanna tone. 

Silver Jubilee Park Road, 
Bangalore 560 002 
Tataphbrm 73634 
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AUTHORISED STOCKISTS 

• Bombay : Precious Electronics Corpn. Tel: 367459# Delhi: Indian Technological Products 
Tel: 682583 #Madras : Texonic instruments Tel: 844405 # Precious Electronics Corpn. 
Tel: 842718 # Bangalore : Bangalore Electrical and Electronics Tel: 80840 # Poona : Trio 
Radio Tel: 47129 • Nagesh Electrical & Electronics Tel: 447333 #Baroda : Mandar Elec¬ 
tronics Tel: 54142# Hyderabad : Shilpa Electronics Tel: 73792 
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Oh,what a difference diamonds 
can make to your ears! 


You ate looking at a 0.5 
mil. sphtncal diamond 
stylus that is housed in a 
stereo magnetic cartridge 

And both these are 
integrated with HMV's 
new precision, iow mass 
tubular pick-up arm that 
tracks your records 
effortlessly Providing true 
hi-fi stereo sound 

Theie's a lot to be ssid 
about HMV’s attention 
and care to sound 
reproduction detail Most 
stereo makers give you a 
sapphire stylus tip. If you 
want a diamond stylus, you 
pay extra With HMV, you 
don't, for the diamond stylus 
tip. Next comes the stereo 
magnetic cartridge. Most 
others will fit a ceramic 
cartridge. And ask you to 
pay anything over Rs 200/- 
more for a magnetic 
cartridge. 

But HMV is generous 
when it comes to sound 
reproduction quality. 

Because the HMV 
Stereo 3131 Supertrack 
comes with a stereo 
magnetic cartridge at no 
extra charge. 

The result ? 

You not only get more 
value but you are also 






ensured of two of the most 
important elements that 
deliver perfect stereo 
Hi-ft sound. 

First, the stylus tip 
that's cut and shaped from 
diamonds to last longer, 
and track better ovej the 
microgrooves of your 
records. 

And secondly, the 
magnetic cartridge is far 
more sensitive and is 
capable of tracking at very 
low stylus pressure It also 
has a wide frequency range 
stereo response that 
guarantees hi-ft sound 
reproduction 

In addition, the 
magnetic cartridge wirh its 
high compliance stylus 
movement and low tracking 
weight plays your valuable 
records with minimum wear 
and tear. What's more, it 
also has an eaay-to-handle 
hydraulic cueing device. 

Ask for a demonstration 
of Stereo 3131 Supertrack 
60 watts sterao system from 
your nearest HMV stereo 
dealer. 

Today, HMV's 
superiority in electronic 
sound systems U proved by 
over 650.000 happy 
customers all over the 
country. 

We know how to make 
sound sound best 


EMI 


For a free booklet on Stereo terminology ‘Audio Talk’, 
write to ue enclosing a calf-addressed envelope 
(20 cm x 15 cm) affixing a SO-paise stamp. 


STEREO 3131 
SUPERTRACK 
Rs 3,009/- Max, Rec Ret. Price 
Tates. Extra 


) I M \ 


C.E.P. (Commercial Division) 

THE GRAMOPHONE COMPANY OF INDIA LTD. 
33 Jessore Road, Calcutta 700 028 


3 


HMVSTEKEO SISTEMS 


NOVEMBER 1979 


89 


I4H 


















ETTDC 1 

ELECTRONICS TRADE AND TECHNOLOGY 
DEVELOPMENT CORPORATION LTD 


COMPONENTS 
AVAILABLE FOE READY 
SALES WITHOUT 
ANY IMPORT LICENCE 

• Integrated Circuits 74 & 54 series, 

• Interface ICs and Linear ICs, 

• Varicap Diodes—88 105G, 

• Triacs, 

• Calculator Displays, 

• Valve PL-504 

• Computer Tapes, 

• Disc Packs 

• Diskettes 


COMPONENTS 
AVAILABLE FOR READY 
SALES AGAINSTAU/REP 
LICENCES. FROM IRMAC 

• Voltage Dependent Resistors, 

• EHT TV-20 Rectifiers, 

• EHT Transformers, 

• Tape Deck Mechanism 

• Condenser Microphone for Tape Recorders 

• Calculator Printer SEIKO 310, 

• TV ICs, 

• Transistors & Diodes, 

• DowCorning Heatsink Compound, 

• Capacitors. 


ALL ELECTRONIC ITEMS ON OPEN GENERAL LICENCES CAN ALSO BE ARRANGED 
FOR SUPPLY TO ACTUAL USERS WITHOUT AU LICENCES. 


ETTDC represents: 

1. ELDON INDUSTRIES INC. (USA) 

(a) ELPOWER SOLID GEL RECHARGEABLE 
BATTERIES 

(b) UNGAR SOLDERING/DESOLDERING 
EQUIPMENT 

2. ELECTRO MATERIAL CORP. OF AMERICA 

(a) THIN FILM AND THICK FILM 
MATERIALS 

(b) PRODUCTION AIDS 

3. HYPERTAC CONNECTORS (U K.) 

COMPLETE RANGE OF CONNECTORS 

4. MATHEY PRINTED PRODUCTS LTD (U K.) 

(a) PLATINUM RESISTANCE 
TEMPERATURE DETECTORS 


(b) VIDEO DELAY LINES AND VIDEO FILTERS 

(c) SILVER MICA CAPACITORS 
OY CAPACITIORS, FINLAND 

(a) METALLIZED POLYCARBONATE AND 
POLYSTYRENE CAPACITORS 

(b) METALLIZED POLYESTER CAPACITORS 
THERMAL SYNDICATE LTD. (U.K.) 

(a) PURE FUSED QUARTZ SILICA 

(b) SYNTHETIC VITREOUS SILICA AND 

(c) PURE FUSED MAGNESIA PARTS 
WIDNEY DORLEC (U K.! 

STEEL RACKS, CABINET CONSOLES. 
SPECIAL METAL WORKS AND TELESCOPIC 
SLIDES AND CONSTRUCTION 
SYSTEMS 


FOR DETAILS PLEASE CONTACT: 


BflDBQ 


ELECTRONICS TRADE AND TECHNOLOGY DEVELOPMENT CORPORATION LIMIT ED, 
COMPONENTS AND MATERIALS DIVISION 15/48 MALCHA MARG NEW DELHI-1 lOOkT 
TELEX. 3809 NEW DELHI GRAM TRADETECH, NEW DELHI 
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ECIL Sells First 
Disk-based Computer 

Electronics Corporation of India Ltd's 
first disk-based commercial data 
processing computer system 
TDC-312D will be installed at Colour 
Chem, Bombay. 

The TDC-312D is built around an 
improved version of TDC-312 CPU 
with memory extension control and 
extended arithmetic unit options. 

The computer system consists of a 
32,000-word semiconductor memory, 
a card reader (600 cards per minute), a 
line printer (600 lines per minute), and 
a disk cartridge capable of 13 million 
bits storage capacity made up of 6.5 
million fixed storage and"6.5 million 
removable storage. The CRT terminal 
is provided as a console device. 

Colour Chem will be using this 
versatile TDC- 312 D to computerise its 
financial accounting, inventory control, 
MIS and payroll. 

Uptron Anand to 
Begin Production 

Uptron Anand, a venture jointly 
promoted by Anand Electronics and 
UP Electronics Corporation for the 
manufacture of TV picture tubes, will 
begin commercial production by 
February 1980. With plans to 
manufacture 40,000 l'V picture tubes 
per annum, the company expects to 
start trial production in December this 
year. 

The estimated project outlay of Rs 
8.1 million will be met through an 
equity capital of Rs 2.8 million, 
preference shares of Rs 190,000 and 
term loans of Rs 5.11 million. 

The main plant for the venture is 


being supplied by the General 
Engineering Co. (Redcliffe), UK. The 
major part of the machinery will be 
imported from the UK and USA. The 
major portion of raw materials and 
components will also be imported, 
involving foreign exchange 
expenditure of Rs 8.5 million per 
annum. 

Technical consultancy will be 
provided by the Bhabha Atomic 
Research Centre. 

HCL’s Proposed 
Tie-up with Singapore 

Hindustan Computers Limited, a joint 
sector undertaking, has been invited by 
the Singapore government to take up 
manufacture of computers in that 
country. 

This was announced by Mr S.S. 
Nadar, managing director of HCL, at 
the inauguration of the company’s area 
office at Coimbatore. 

According to Mr Nadar, computers 
manufactured in Singapore will cater 
for the markets in Malaysia, the 
Phillippines, Thailand, Indonesia and 
the Middle East countries. 

Konark TV: Plans to 
Diversify 

t he bleak conditions in the "l'V market 
have compelled Konark Television of 
the Orissa government-owned Small 
Industries Corporation to go in for 
production of radio sets. 

In spite of earning a net profit of over 
Rs 1 million in 1978-79, Konark TV is 
facing difficulties in selling its TVs this 
year. Oniy the demand for one of the 
TV brands manufactured by it, 
Bhaskara, is exceeding supply. The 


sales of all its other brands have been 
falling steadily. 

This situation is the result of a 
general slump in the TV market, 
caused by a sharp escalation in excise 
on TV sets, and a delay in setting up 
telecasting stations at important 
centres like Bangalore and 
Ahmedabad. 

Konark plans to initially produce 
low-priced, two-band radio sets to be 
sold under the already popular Konark 
brand name. Production will start in 
February. 

GCEL Develops Radio 
Equipment 

Gujarat Communications and 
Electronics Ltd, a Gujarat government 
undertaking, has made a major 
breakthrough in the country's 
communication development 
programme by developing a 
point-to-point radio relay 
communication equipment which is 
undergoing testing at the firm's R & D 
division. 

T hough the equipment is still under 
test, GCEL has secured firm orders for 
24 terminals at a cost of about Rs 4.2 
million against stiff competition from 
long-established companies in the 
country. GCEL's radio equipment can 
handle more than 200 channels at a 
time. 

The five-year requirement of this 
equipment is approximately Rs 1000 
million. The present production 
capacity •wailable in the country is 
about Rs 600 million. GCEL expects to 
somewhat fill the gap of Rs 400 million 
when it reaches its target of Rs 120 
million of annual production in 
1982-83. 


NOVEMBER 1979 


91 



Small Business Computer 
VIDEOTON VT 60 



VIDEOTON VT 60 combines man's cleverness and 
computer’s quickness. VT 60 equipped with a 
software for wide range of applications is an 
up-to-date data processing system dedicated for 
time-sharing applications, data communication 
networks, real-time data base management, 
transaction processing. The CPU is 
microprogrammed (16 bit) on a single PC board. The 
CPU with 128 KB storage capacity is connected to 
the BUS, the data transfer of which is 2.3 MB/s and 


can handle 14 microprocessorcontrolled peripheral 
interfaces. 

The Hungarian VIDEOTON offers you richer 
variety of basic software than other hardware 
producers. Parallel with FORTRAN IV, COBOL, RPG 
II and PROCOL high-level program languages you 
get a MACROASSEMBLER and the DMS 60 data 
base management and transaction processing 
system as well 



VIDEOTON 

INDUSTRIAL FOREIGN 
TRADING CORPORATION 
HUNGARY 

Budapest 62 P. O. B. 557 

TELEPHONE: 22-94 84. 22-98-86 
TELEX' 22 4783 
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Licences and Letters of Intent 

The following licences and letters of intent have been issued to electronics firms under the Industries (Development and Regulation) 
Act, 19S1 during the month of August 1979. 


Name A address of the applicant and 

Date A 

Article 

Quantity per 

location of the undertaking 

type of 
licence 


annum 

LICENCES 

Orient Vision Ltd 

7.8.79 

TV receivers 

100,000 pieces 

113, Mount Road, Madras 600002 
(Hosur, T.N.) 

R. Bhandari 

29 Community Centre, 2nd Floor, East of Kailash, 

New Delhi 110024 

(Gurgaon-Haryana) 

(NU) 

Industrial relays 

500,000 nos. 

8.8.79 

(NU) 


Central Electronics Ltd 

31.8.79 

Liquid crystal displays 

500,000 nos. 

4 Industrial Area, Sahibabad 201005 (U.P) 

(Distt Meerut-U.P.) 

(NU) 



LETTERS OF INTENT 

Gujarat Communication A Electronics Ltd 

22.8.79 

Extended range VHF communication 

5 systems 

Express Building, R.C. Dutt Road 

Baroda 390005. 

(NA) 

system 


(Baroda-Gujarat) 

Hindustan Conductors Pvt Ltd 

31.8.79 

Substantial Expansion 


24 Sayed Abdulla Brelvi Road, 

(NA/SE) 

1. Transistors A Diodes (Up to 1 amps) 

15.0 M nos. 

Fort, Bombay 400001. 



(additional capacity) 

(Distt Karira-Gujarat) 


New Articles 

2. Power Transistors 

1.0 M nos. 



3. Diodes/Diacs (Greater than 1 amps 

0.3 M nos 



and less than 30 amps.) 

4. SCRs/Triacs (Less than 30 amps.) 

5. LEDs 

0.3 M nos. 



(a) Lamps 

1.0 M nos. 



(b) Digits 

1.0 M nos. 



6. Microwave diodes 

0.3 M nos. 



7. Integrated circuits 

2.0 M nos. 


NA: New Article NU: New Undertaking SE: Substantial Expansion 


FOREIGN COLLABORATIONS 


(Approved between April 1979 to June 1979) 


Approved during Name A Address of the Indian firms 


Name A Address of the Items of 

foreign firms manufacture 


April-June 1979 
April-June 1979 


Hyderabad Electronic Instruments Ltd, 

6-3-246/1 (Road No. 1), Banjara Hills, 
Hyderabad 

Punjab State Electronics Dev. A Production Corpn., 
Bank of India Bldg, Bank Square, Sector-17, 
Chandigarh. 


Koneoy Instruments Division 
Ruukintie 18SF-0232O Espoo 32,. 
Finland 

General Medical Mente SPA 
Viz, Partigiant-23-Senate, Italy. 


Electrotnedkal 
equipment (Memory 
monitor) 

X-ray Image intensifler 
systems. 
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&ECTMMCS 
_MAI^T__ 

SPECIAL SECTION FOR SMALL-SIZE ADVERTISEMENTS 
DETAILS ON REQUEST 


1/INITFP SERVO 
vm,,tb STABILISER 


for 

Complete Protection 
Against 

Voltage Fluctuations 
j ±0'5% 

i • • | -STtPlEES 

to to CORRECTION 

i 1 i -uroistorteo 

' ff ^ OUTPUT 

1 7 :l J -AVAILABLE 

» -i'- 1 1FHASI 20 KV* 

® -1R-— 1 T PHASE tOOKVA 


OUR OTHER PRODUCTS 

• D C POWER SUPPLIES 

• INVERTERS 

• BATTERY CHAREERS 

• TIME DELAY RELAYS 


VINITEC 

ELECTRONIC LABORtTORY 

A-56.RAJOURI GARDEN 
i NEW DEI HI-110027 

F'h.587289 


OFFERS 

THYRISTORS 

IAV -’3Amps and 7.5 Amps 
IRMS - 4.7Ampa and 12Amps 
400V and 600V PIV 


Available at Most 
Attractive prices 
Till stocks last 

PANKAJ ELECTRONICS 

9778 Opp Serai Hohilla Stn 

New Rohtak Road. New Delhi 110005 

(Phone 560486) 

Authorised Dealers For 

1 Khandelwal Herrmann Electronics Ltd, 
Bomba, 

2 Ruttonsha International Rectifiers Pvt 
Ltd, Bombay 

3 Usha Rectifier Corporation (India) Ltd, 
Faridabad . 


mmm 

Quality Components 

|p *' _- 


• Normal Fuse* 

a Indicating Fuaaa 

• Terminal* 

• Chaos Mounting Futa holder 
Aak lor latest catalogue- 




MBeLsotiI 


VOLTAGE STABILIZERS OPTO 10 KVA 
P.A. AMPLIFIERS OPTO MO W t 

BATTERY CHAROERB f 

EMERGENCY LIGHTS " 

POWER INVERTERS 

AND OTHER ELECTRONIC EQUIPMENTS 


MALHOTRA ELECTRONICS! 

|f 100,BALI NAGAR.NEW DFLHI 

■ DEALERS WAHTED) 


GANTRONIX 

Electronic Regulators 

for FANS, COOLERS, HEATERS & LAMPS 
Range 100W to 10KVA, 220V AC 50c/s 

Research Oriented Export-Quality Pro¬ 
ducts In technical collaboration with Blrta 
Institute of Scientific Research. 

Afso.- 

Gantronix Solid State Overload Indicator, 
Transistorised Battery Eliminator, and 
Solid State Light Sequence Controller 

Mtd by:- 

Ganda Electronic Induetrles, 

Seles Depot: 4, Bullion Building, Haldlon 
Ka Rasta, Jaipur 302003. 

Phones: 65135. 65991 


SOCKETS FOR ICs/ 
DIGITAL DISPLAYS/ 
TRANSISTORS & 

PCB EDGE CONNECTORS 

BRAND SE 



m 


m 


LOW PROFILE & STANDARD SIZE 
DIL 8,10,12,14,16, 18,20.22,24,28,*36, & 
40 pins: 

ROUND: 3, 4, 8, 10 & 12 pins. 

PCB Edge Connectors: 6,10,12,16,18,8 
22 single-edge & 24, 32 & 44 double-edge. 

Manufacturers: 

SOLID ELECTRONICS 

B/39, II Floor, Grants Bldg, 

Arthur Bunder Road, Colaba. 

Bombay 400005. Tel: 214168.563544 
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y O/li/kV India Limited 

' RELAYS & SWITCHES 


4* 

TOGGLE 



35. EZRA STREET. CALCUTTA 700 001 


Join the Digital Revolution 

twch yoiiradf ttn OrCfeT 

digital oioctronici a subscription b 


up-to-date electronics for lab and leisure 


& 

(3 

iprm 

■ SLSCT 

™ a ruiiMAs 


OMl COT*- or BACK issue. AGAINST 
CACH SUBSCRIPTION 

ORDtA- Rs 150.00 by 8urises Mali 
Rs 250.00 by Air Mill 
AIS-MAII subscription ftoo* i D for 
DIRICT MAILING OR DELIVER* THROUGH 
US WRIT! OR CONTACT i 

4UTMOMtM*a mcmiUHTAT/Vt /m INDIA 



SLBGTRONICS CORPORATION — 1 

9 C HUMAN LAMK.BR BHASKAMKAR MARS BOMSATA00007 Rl JATAff 


BRANCH'- 

B ATHIPA7TAN STRAIT MOUNT fttf 
MA&RAS-AOSael MU B4S7IS 


POLYESTER & PAPER 
CAPACITORS 

Capacitors moulded & aluminium tubes 

.001 to 1 mfd, 160V DC to 3000V DC 
IMfd to 8 mfd. 250V AC to 1250V AC 
For Radio, TV sets. Car radios, Fans. AC 
Motors, Auto horns. Auto ignition 
condensers. 

Manufactured by: 

INDIA RADIO & CONDENSOR MFG. CO. 

Preel Nagar, Juilunder-144004. 

DISTRIBUTORS 

SINGH TRADING CO. 

9, Slacker s Road, Madras 600022 

ANEJA RADIOS 

395/E, Lamington Road, Bombay 400004 
GENERAL RADIO CO. 

6, Madan Street, Calcutta 700013 

Stockists: 

D.R.RADIO CORP, 

310 Lajpat Ral Market, Delhi-110006. 
OEWAN RADIOS 

Bhagiraih Palace. Radio Market, 
Delhi-110006. 


MINERVA 


:min erva; 


TRANSISTOR SETS 
Manufactured with 
PHILIPS & GENUINE 
Components 
Manufacturers & Engineers 
MINERVA ELECTRONICS 
SOMNATH ROAD 
PALI (Marwar) Raj. 


Manufacturers of: 

Eyelets, Eyeleted tags, Eerthlng 
tega, for Volume Controls (Mlniture & 
shaft type), Pre-sets, Slide switch. 
Speakers, Sand switches, Tag boards 
and other Electronic components. 

SWEETONE INDUSTRIES 

6597, Bahadurgarh Road. Delhi-6. 
Phone 511456. 
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SEMICONDUCTOR 
HEAT SINKS 


HEAT SINK 
COMPOUND 


SWAGERS ft 
SOLDER TERMINALS. 
MOUNTING 
ACCESSORIES 


Available Ex-Stock. 


Authorised Dealer 

NATIONAL ELECTRONICS 

106, Princess Street, 

Damoder Bldg., 2nd Floor, 
Bombay 400 002. 

Phone: 316713 

Grams: "Common will" Bom 2. 


I.G. SOCKETS 


MUITIPIO CONNECTORS 




For your requirements of: 
□Printed circuit boards 
(Bakelite & Glass Epoxy) 
□Metal labels 
□Plastic dials 

At most competitive rates. 
Contact (Phone 713354) 

LOPEZ ELECTRONICS 

C/310 Street No. 9 
Majlis Park, Delhi 110033 


KHM1MJ 


PHILIPS 
SPARE PARTS 



<fou fUMM &- 
WQ'fouMw! 

Sold at moat 
competitive pilcee. 

Authorised Philips Dealer: 

RAJPAL ELECTRONICS 

, 406. Lajpat Rai Market, 

fc Delhi-110006, 

8 Phone 275673 

a 

PHILIPS 

PM.I.PS INDIA iiMmfp Service 


ROXY 

Amplifiers -Units-Mikes 
TAPE RECORDER 2-IN-l’s 
ETA RADIO INDUSTRIES 

Patnamal Street, Pahari Ohiraj 
- Sadar Bazar, Delhi 110006 
Phone 511927 


















































SPECIAL OFFERS 

(For Bulk Buyers) 

1. Compact Silicon Bridge* 

KH— B40—Cl 500/1000 

BBO—Cl 500/1000 
B40—C3200/5000 
B80—C3200/5000 

2. KH—Type 25 OHIO 

High Power Silicon diodes 

250 Amps — 1700 PIV 

3. KH — SCR/Thyristors 

12, 4.7, 12,16 & 20 Amps 
100, 200, 400, 600 & 800 PlVS 
Largest Stockist of 
RIR Diodes — Rectifiers 
HVC-SCRs —Zeners 
Ask for our LATEST PRICELIST 


lI>J A11 iJ IM 


The most 
popular name 
In coil 
winding 
machines 

• HAND OPERATED 

• AUTOMATIC 

• SEMI AUTOMATIC 

• HEAVY DUTY 

• WAVE WINOING 

• ARMATURE WINDING 



PARAS 


PARAS INDUSTRILS 


' OS t *, (HANOI * 


ts3AID0© 



15, New Queen's Road, Opera House, 
Bombay 400004. Cable: 'DOMIRA' 
Phones: 350747, 382968 


We manufacture 

SERVO CONTROLLED SOLID STATE 
STEPLESS AC AUTOMATIC VOLTAGE 
STABLISERS WITH ±<1% ACCURACY 
FROM 1 KVA to 600 KVA CAPACITY 



Available Ex-Stock 

'HELICOM' 10 \.rr-, hehpots 
PRICOM preset W' W pots 
'Mc-GOGIA co-axial connectors 
3A DPDT mini toggle switches . 



et_iecrTT=?oiNc:s 

arNAAZ BUILD IN a 2nd PLOOS 
P i No 1161. LAMING TON ROAD 
BOMBAY. ABO 004 
ORAM COttWMOfft 
RHONE SB8B40 


RESISTORS 



Contact: 

RAJSON INDUSTRIES 

S-1S71, Ajay Enclave, Naw Delhi 110018. 
Phone: 591606 i 


We distribute 

'EEI' cartridges & needles 

. 'BSNP plugs & sockets 

'NO' electro-mechanical components 

*ECM* moulded ctyds 

Movsc tepee 

‘Vleky’ cassettes 

'Desco' components 

Tantla Elactronic Co 
422 Lajpat Rai Market 
Delhi 110006. 

Phone: 279362 



OUR RAIMI OF PRODUCT* 

• CARIOUS4Bl>L RESISTORS 

• vrrnsous wire wound 
. NON INDUCnvi 

• HIGH VOLTAOC ANO 

• SPECIAL PURPOUSB 


NANUPACTURfD BY i 
THAKOR INDUSTRIBB CA 
MR OHATKOPAR 
INDUSTRIAL RSTATB. 
ROMBAY-OS ISt INDIA 


Please contact: 

N.J. ELECTRONICS 

820 Parekh Market, 

39 Kennedy Bridge, 
Bombay 400004. 

Ph: 386997 
GRAM: MINISWITCH 


AMERICAN ELECTRONICS INSTITUTE 
(HOME STUDY COURSE) 

New No. 10, First Avenue 

Sastrl Nagar, Adyar, Madras 600020 

•Exciting career in 

Radio, Transistor, Television, Electronics 
for both sex. Write for free prospectus. 


Principal 


1 MICRO | 


TRANSFORMERS — 

• SERVO CONTROL STABILIZERS 

• BATTERY CHARGERS 

• HUH VOLTAGE TESTING BETS 

• A C TO O C RECTIFIERS 

• MAGNETIC SATURATED CORE f 

TYPE STABILIZERS f 

• ALL TRANSFORMERS IN SINGLS » 
AND 1 PHASE 

lrad* fnduii'pfc T« 

EIECIM NiNEI DEVICES 

WZ-6S8, NARAINA NEW DELHI 28 


TRANSFORMERS 

AudiO-Output-Power & Controls 

KAYVEE RADIOS 

Naiwala No. 5Karol Bagh 
New Delhi 110005 
Phone 561373 
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We deliver INTEL’S MICROCOMPUTER/ 
MICROPROCESSOR Components:— 


Microprogram Control Unit 
Central Processing Element 
Look-Ahead Carry Generator 
8-Blt Microcomputer 
8-Bit Microprocessor 
16-Bit Microprocessor 


CASSETTE TAPE 
RECORER KITS 

Complete kits 

with Assembly Instructions 

Assembly Instruction 
Booklet: — — — Rs5/- 

PCB with Assembly 
Instructor: — — — Rs20/- 

Please write for further details: 

SAMEER ELECTRONICS 

Laxmi Nagar, Vidyagiri, Dharwad 
580004. 


pw f v mu ii i<> 

Electronic Toy Organ 


CPU's 


3001 - 

— 

3002 - 

— 

3003 - 

— 

8035/6746 - 

— 

8060A/8065 - 

- - 

8086 - 

— 

•080/ 8088/ 8088 Sack Up 


8155 


8156 


8185 


8205 

RAMS 

8212 

1702 

8214 

2708 

8216 

2716 

8224 

2732 

8226 

2758 

8228 


8238 


8251 


8253 

PROMS 

8255 

1103 

8257 

2101 

8259 

2102 

8271 

2112 

8273 

2114 

8275 

2115 

8279 

2116 

8282 

2117 

8284 

2125 

8286 

2141 

8287 

2142 

8288 

2147 

8755 

3106 

Write today to: 


Mayan Industrial Corp 

207 Kalbadevi Road 


Bombay 400 002 


Ph: 311525 


Llterature/Specificatfons 

NOT AVAILABLE 




f0R :€Ki£LTRON 

•ELI CTR01VTir. CAPACITORS 
• CARBON HIM RESISTORS 
Sll ICON POWER IRANSISTORSl 


S 

Rs.85l- 

Taxes Extra 

Electronics for kids from 


r PUASf CONTACT 'I 

Tiger 

AG€I1CI€S 

] 


13. OAHVAGANJ, 
(Behind Employment Exchange), 
NEW DELHI-110002 

PHONE : 272141 


33B, Killendei Udyog Shaven, Naar 
Century Bazer, Worli, Bombay-400 02B. 

Available at. 

Sangeeta Electronics 

Ahmed Mansion 
366 Lamington Road 
Bombay 400007 

WANTED TRADE ENQUIRIES 
THROUGHOUT INDIA 
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AKD Industries 

62 
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54 

Aradhna Electronics 

54 
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24 
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88 
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Central Electronics 
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ETTDC 
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60 

Gramophone Co 
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10 
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50 
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86 
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In collaboration with 


Lenco 


Switzerland 


PRESENTING— 

ULTRA SOPHISTICATED 
SILENT MICRO MOTOR 





JAGMINI Permanent Magnet 
D. C. Micro Motors are used 
for Cassette Tape-recorders. 

Car Stereo Cassette,Dictating 
Machines, and Record Piayers etc. 

Salient Features : 

★ Spark suppression fitted with 
R.C. components of voltage 
dependent resistors. 

★ Metal brushes of Precious metal 
alloy. 

★ Sound absorbing plastic i.ap. 

★ Self-lubricating sintered bronze 
' cup bearings 

★ Smooth running and low exter¬ 
nal field 

★ Right or left rotation. 

★ Available with screen for elimi¬ 
nation of noise. 

★ Also available Ultra low speed 
and low cost Electronic 
Governor. 

★ Model JM-78, specially designed 
motor to use in Cassette Tape- 
recorders, Record Players etc 
where constant speed is 
required. This motor is fitted 
with built in electronic Governor. 

Technical Data 

Model LB-67 (without electronic 

regulator) 

Voltage : 3.2 V* 

No load current • 20 mA 

No load speed : 2450 rpm 

Nominal Torque : 8 gm-cm 

Nominal current : 85 mA 

Nominal speed : 2000 rpm 

★ other voltages available 
Model JM-78 (with electronic 
regulator) 

Supply voltage 4.2 to 7 V 
No load current : 25 mA 
No load speed : 2150 rpm 

Nominal Torque : 8 gm-c.m 

Nominal current : 90 mA 

Nominal speed : 2000 1% 

JAGRAN MICRO MOTORS LTD 

C-19, Panki Industrial Area, 

Kanpur-208 022. 
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Now ROBOTRON stands for 19 companies 
manufacturing and marketing a wide range 
of computing techniques and office machines 
from the German Democratic Republic 

ROBOTRON- that means: 

« systematic research and development 

• many years of experience in various 
fields of application 

• permanently increasing manufacture 

• individual service performances 


We cordially invite you to 
visit us at the G.D.R 
Pavilion, during the India 
International Trade Fair 
to be held at Delhi from 
November 10 to 
December 9, 1979 


ROBOTRON offers: 

Computer Systems 1040and1055 
Mini and Micro Computers 
Mini Computer peripherals 
Punch card machines 415/425 
Data collecting systems 
Accounting and Invoicing machines 
Office and portable typewriters 
Drawing machines 

Machine oriented and problem oriented Software 
Application-referring co-operation 
Reliable Service 
EDP Accessories 


* 

& 

* 

P 


robotron 

The ROBOTRON 
foreign trade 
organisation is: 
Robotron Export-Import 

Volkseigener 
Aussenhandelsbetrieb 
der Deustschen 
Demokratischen 
Republik 

DDR-108 BERLIN 
Friedrichstrasse 61 
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Zener Diode Principles 

South Korea's Electronics Industry 
Fiberoptic Communications 


CONSTRUCTION PROJECTS: 
'Auto Wah' Effect for Guitar 
Digital Calendar 



Multichannel Communication Tape Recorders 

SHR series 

The SHR Type Multichannel Communication Tape 
Recorders ensure 24/48 hours continuous and reliable 
recording and logging of informations, reports and 
instructions in the following fields of applications: 


— Civil and military aviation 

— Railway,' ports/harbour 
traffic control centers 

— Communication 
headquarters of Armed 
Forces 

— Municipal Emergency 
centers as police, fire 
brigade,, and first aid 

— Radio-TV Broadcasting 

— Congresses and Courts 
of Justice 

— Press Agencies 

AVAILABLE IN 4-8-16-24 
CHANNELS VERSION 
ECONOMIC LOW TAPE 
SPEED 

HIGH RELIABILITY: SINGLE 
OR DUAL EQUIPMENT 
AUTOMATIC 

CHANGEOVER FROM ONE 
UNIT TO THE OTHER 
TIME INJECTION, TIME 
READ-OUT, AUTO TIME 
SEARCH 

PRECISION TAPE GUIDE 
ACCESSORIES: BULK 
ERASER, REMOTE 
CONTROL UNIT, etc. 



VIDEOTON 

BUDAPES' 


EXPORTED BY- 

VIDEOTON INDUSTRIAL FOREIGN 
TRADING CORPORATION 
H-1398 Budapest, 

HUNGARY POB. 557 Telex: 22-4763 


L OCAL REPRESENTATIVE: 

UPTRON POWERTRONICS Ltd. 
S-55/S-58 Uptron Estate Sahibabad, 
Distt. Ghaziabad-201005 U.P. 

Phone. 204 098, 200 551 













Afcosct 

BATTERY CHARGERS 

THE ONL Y INDIAN CHARGERS 
TO QUALIFY FOR INDIA’S 
FIRST 1 X 500 MW TPS. 



APRIL 1983 


Oe Silva AM 17 












RADIO 6 CRAFT PUBUCflTlOO/ 

376, OLD LAJPAT RAI MARKET. DELHI-110006. PHONE: 237147,269548,231747,224M6 



FOUI.SHAM TAB PUBI R ATIONS 

All m One TV Alignment Handbook 
199 Colour 'IV Troubles and Solutions 
IV Trouble Shooters Handbook 
Trouble Shooting Solid-State Wave Generation 
& Shaping Circuits 

Trouble Shooting Solid-State Amplifiers 
How To Repair Musical Instruments Amplifiers 
10 Minute Test Techniques for PCB Servicing 
104 Hasv Protects for the Electronics Gadgetecr 
Test Instruments lor Hleetromcs 
Indroductum to Medical Electronics 
Practical Test Instruments You Can Build 
Electronic Measurements Simplified 
How to Repair Home & Car Aircniiditioncrs 
Jack Darr’s Clinic No. I 
Understanding & Using the VOM and I VM 
Steteo Quad Hl-EI Principles and Projects 
Working with Semi-conductors 
Solid State Projects for the Experimenter 
Advance Applications tor Pocket Calculators 
Tape Recording for Fun and Profit 
Pulse and Switching (‘treuits 
TAB PUBLICATIONS 
30.1 Dvanamic F.lecftotuc Circuits 
99 Fun t>> Make Electronic Projecls 
PEL Synthesiser Cook Book 
Swrtching Regulator & Powei Supply Projects 
Master 1C Cook Book 
Giant Handbook of Hobby Projects 
751) Practical Electronic Ciicuits 
Master Handbook of Op-Amp Application 
Complete Handbook of V C R 
Giant Handbook of 222 Weekend Electronic Project 
Microprocessor Cook Book 
Build your own Working 16-BIT Microcomputer 
1001 Things to Do with your own Personal Computet 
101 Microprocessoi Hardware & Software Project 
The A-Z Book of Computer Games 
57 Practical Prog & Games in Basic 
Teaching your Computer to Talk 
34 More Tested Readv to Run Program in Basic- 
Computer Technicians Handbook 
Giant Handbook of Computer Project 
Master Handbook of Mictoprocessoi C hips 
Woid Processing with your Microcomputer 
Playing the Stock & Bond Market with the 
Personal Computer 

The Giant Handbook of Computer Software 

AUDIO CYCLOPEDIA 

A complete, in-depth look at the art 
of audio—from the basic principles 
of sound to solid-state and inte¬ 
grated circuits. Over 3000 entries 
and hundreds of illustrations and 
schematics cover acoustics, ampli¬ 
fiers, recording, reproduction, test 
equipment, audio measurements, 
and much more. By Dr. Howard M. 
Tremaine. 1760 pages 2nd Edition 





8085/8080 Software Design (2Vols.) 

Rs. 260.00 

Rs 

15.00 

Z-80 Microcomputer Design Projects 

Rs. 150.00 

Rs 

35.00 

TV Typewriter Cookbook 

Rs. 120.00 

Rs. 

35.00 

Cheap Video Cook Book 

Rs. 80.00 

Transistor Transistor Logic 

Rs. 80.00 

Rs. 

1! 00 

555 Timer Applications Source Book with Experiments 

Rs. 75.00 

Rs. 

12.00 

RTI. Cook Book 

Rs. 70.00 

Rs 

45 00 

Video Tape Recorders 

Rs. 130.00 

Rs 

32.00 

IC Timer Cook Book 

Rs. 110,00 

Rs 

59.00 

TTLC'ook Book 

Rs. 120.00 

Rs 

36 00 

CMOS Cook Book 

Rs. 130.00 

Rs. 

34 00 

1C Converter Cook Book 

Rs. 150.00 

Rs. 

36.00 

1C Op-Amp. Cook Book 

Rs. 160.00 

Rs 

34.00 

Practical Tumsformer Design Handbook 

Rs. 240.00 

Rs 

29 00 

Audio IC-Amp. Applications 

Rs. 100.00 

Rs 

27.00 

Regulated Power Supplies 

Rs. 200.00 

Rs 

30 IX) 

PET Interfacing 

Rs. 170.00 

Rs 

27 (X) 

SVBEX COMPUTER books 


Rs 

30 (X) 

Your First Computer 

Rs. 90.00 

Rs. 

39. (XI 

International Microcomputei Dictionary 

Rs. 40.00 

Rs 

70.1X1 

Your Timex Sinclair KXXI and ZX81 

Rs. 70.00 

Rs 

34 (X) 

The Apple Conncction 

Rs 130.00 

Rs 

39 (XI 

Introduction to Word Processing 

Introduction to Word Star 

Rs. 130.00 
Rs. 120.00 

Rs. 

70 (XI 

Fifty BASIC Exercises 

Rs. 130.00 

Rs 

90.1X1 

BASIC Exercise for the Apple 

Rs. 130.00 

Rs 

80 00 

Inside BASIC Games 

Rs. 150.00 

Rs 

110.00 

BASIC for Business 

Rs. 130.00 

Rs. 

120IX) 

Executive Planning with BASIC 

Rs. 130.00 

Rs. 

130.00 

BASIC Programs for Scientists & Engrs. 

Rs. 160.00 

Rs 

150.00 

Celestial BASIC 

Rs. 140.00 

Rs. 

140.(X) 

Introduction to PASCAL 

Rs. 160.00 

Rs 

100.00 

The PASCAL Handbook 

Rs. 200.00 

Rs. 

150.1X1 

Apple PASCAL Games 

Rs. 150.00 

Rs 

80 00 

Introduction to the UCSD p-System 

Rs. 150.00 

Rs. 

50 (Xi 

PA SC A l Programs for Scientists & Engrs. 

Rs. 170.00 

Rs 

90.IX) 

FORTRAN Programs for Scientists & Engrs. 

Rs. 160.00 

Rs 

9(1 (X) 

A Microprogrammed APL, Implementation 

Rs. 385.00 

Rs 

80 00 

The CP/M Handbook 

Rs. 150.00 

Rs. 

80.00 

Mastering CP/M 

Rs. 160.00 

Rs. 

9().(XI 

Advanced 6502 Programming 

Rs 1.30.00 

Rs. 

80.00 

Programming the Z80 

Rs. 160.00 

Rs. 

160.00 

Programming the 6809 

Rs. 150.00 

Rs 

110 (X) 

Programming the Z8000 

Rs. 160.00 

Rs. 

HO 00 

Microprocessor Interfacing Techniques 

Rs. 180.00 

Rs. 

140.1X1 

Mastering VISICALC 

Doing Business with VISICALC 

Rs. 120.00 
Rs. 120.00 

Rs 

100.00 

How to ('are for your Computer 

Rs. 120 00 

Rs 

140.00 

Doing Business with SUPERCALC 

Introduction to Microprocessor (From Chips to System) 

Rs. 150.00 
Rs. 170.00 


* "’Mr*!" 

PRICK: Rx. 4501- 



1C MASTER 1982 


Lists 55,000 most commonly used ICs 
by application category, type, specific 
function, part number, and manu¬ 
facturer. Also lists them numerically 
by part number, alphabetically by ap¬ 
plication, and pln-for-pln as functional 
equivalents! Hundreds of manu¬ 
facturers’ data pages and application 
notes, directories, part-number decod¬ 
ings. and more! 3500 pages 
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Zener Principles Revisited (Part-1) 

A.V. Jacob 

, Zener diodes are nowadays being used extensively 
in circuits, bul sometimes without completely 
understanding their significance and effect on the 
circuits, this first part of the two-part serial is 
intended to improve the readers' understanding of 
this mysterious device. 1 he second part in May issue 
will illustrate its application through a number of 
circuits. 


'Auto Wah' for Your Guitar 

Manoj Damani and MujeebOadarkar 

This is basically an automated 'Waa-waa' pedal 
which imposes the Waa-waa sound on the instru¬ 
ment played through it, at a rate determined by a 
variable control. At a very fast rate, if produces an 
effect similar to that produced by much more 
expensive 'Phasers' available in the market. 


V M 
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Digital Calendar 
D. Linga Reddy 

This is a universal calendar that can last iife-long. It 
need not be changed every year, unlike yearly 
calendars, but can be reset to indicate the new year 
on each year end. The change in date requires just 
one push of a button. 


R. Chandrasekar 
% 

Badri Vishal Bajaj 
Sujit Kumar Biswas 
A.V. Jacob 
Manoj Damani and 
Mujeeb Dadarkar 
D. Linga Reddy 


.South Korea: Is it Worth Emulating? 
Fiberoptic Communication 
Variable Capacitors in Tuned circuits 
Zener Principles Revisited (Part-1) 
Make Yourself ‘Auto Wah’ for Your 
Guitar 

Make Yourself ‘Digital Calendar’ 
Showing Day, Date, Month and Year 
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, _ DESOLDERING & 
SOLDERING STATION 

that quickly desolders and solders any 
component from any PCB. 
on the bench and in the field. 



(Weller DS-700 incorporates the latest 
techniques in desoiaering and 
soldering.) 
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and soldo: incj inr.liument', eon be »ifi>uMy 
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Cctua! • if rerain 11 leinf n-ri ji; lit<«in ;,ry <wn 
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incorporated in (,'S- /on !t is it erer m 
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(MOSFFT's) Without risk 

(Yes, Cooper Electronics offers a 
complete line in hand-operated 
temperature controlled desoldering 
and soldering tools) 

VP8QUf C ■ close Hi ,'f,i i..i •. i< Pan i f.r-rain .q > ;n 
220V with; buill-m v rcuum pump 
VP700LC desoidonny static.ri of'erutii ig on 
24V with built-in vacuum pump 
IG-IOOEC desotgerinq stanon operating an 
24 V with factory u* nf >t <. -rsod an line 
.HEAl-a PRIN1 station (o aesuidei aria soldo: 
hybrid l<:;'s through its healed sheet 
mechanism 

AG700 station to desolder ceramic chips, 
solder Hat packs, solder and shrink solder 
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WMi TP-[v, i;,w electronically lemf erature 
' onlroHed miniature soldering station 
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controlled solderir ig irorr, 

WC100 Cordless Soldering iron with 
rechargeable Pat lory' 

ICI. senes electronic tool cases 
Ana all •:sf above are currently available on 
> G i with ad valoiem duty @ 25% At. you 
re* a to import quality Weller Stations is out 
pxototmu invoice Why not to use the last 
response coupon today itself 
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If you are considering an analog multimeter for Rs. 1000/- plus 

A three-in-one digital 
multimeter 
is a sure bargain! 









H1L Digital Multimeters Vs Analog Meters 


Now for virtually the price of an analog 
multimeter. NIL offers you a very reliable, 
equally waged and ten times more accurate 
digital multimeter A product of the latest 
electronic technology, HiL digital 
multimeters give you more value for your 
money Besides the added advantage in 
regular ranges of voltage, current and 
resistance it has the additional facility of 
ti ansi.stor checking and diode testing at the 
flick of a switch anil at virtually the same cost 

The Digital Advantage 

Easy-to-use 

No mutine manual ad|ustment Clear 
digital display leaving no scope for eror or 
ambiguity No operator expenence and 
skill required 

Reliability and Ruggedness: 

No moving parts reduced chances of 
breakdown Specially designed to 
ef'ecwyely withstand overloads, 
nnsry^hig improper (unction selection.etc. 


Portability: 

Truly portable Hand held variety weighing 
less than 300 grams 

High Accuracy: 

Whereas a quality analog multimeter at 
best gives you 3% accuracy, you get as 
much as 0.25% accuracy with an 
HILDMM 

Range: 

A wide range to choose from, both in hand 
held and bench models. Suitable for 
diverse applications—measurement of 
voltage, current, resistance, as well as 
transistor and diode testing. 

Only HIL offers a complete range of digital 
multimeters to suit any application- 
starting from Rs 1500/- onwards. 

The HIL Hall-mark: 

All HIL DMMsaresupported byaguarantee 
of prompt and efficient back-up service, by 
a team of 40 qualified engineers through 6 
fully-equipped sales and service centres 








HINDUSTAN 
INSTRUMENTS LIMITED 

Visual Bhawan, 95 Nehru Place, 

New Delhi 110 019 

Sales and Service Centres: • Bangalore 

• Bombay • Calcutta • Delhi 

• Hyderabad • Madras 
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TRAFFIC SIGNALS 

With respect to the Automatic 
Traffic Signal model published in Aug. '82 
issue, there is one possible improvement. 
In your circuit the amber light lights up 
only before red light changes to green. In 
some places, it also lights up when green 
light is to change to red. 

This modification is possible in the 
circuit given by you, by merely intercon¬ 
necting pins 11 and 6 of 1C4. With this 
change, the amber light also lights up two 
seconds before green goes off, so that 
there is a warning that now green signal is 
about to turn red. 

B.R.BADWE 

Ambajogai 


VOLTAGE MEASUREMENT 

The article on ‘Voltage Measurement on 
Nonsinusoidal Waveforms’ by Mr R.S. 
Chirnni in Jan. ’82 issue clearly focussed 
attention on various pitfalls, precautions 
and procedures during measurement on 
non-sinusoida! waveforms. 

But what will be the result of measure¬ 
ment when a sinusoidal waveform is 
measured on a conventional RMS cali¬ 
brated meter after it lias undergone half- 
or full-wave rectification? As some of 
EFY readers may be interested to know, 
please perniit me to illustrate the fol¬ 
lowing: 

The characteristics of full or half sinu¬ 
soidal rectified wave is quite simple and is 
clearly known. But lor proper interpreta¬ 
tion of a result of measurement, it is not 
enough if the characteristic of the wave 
alone is known. One should also know the 
type of meter and how it responds. 

Suppose we use a VTVM HP type 
410B. In this VTVM, conversion of AO 
into DC is accomplished employing a 
shunt rectifier with a filter. It would only 
indicate VP/v'2 x (1-1/w) on half-wave 
rectification and VP/\/2 x (1-2/ir) on full- 
wave rectification 

Thus, if one feeds half-wave rectified 
voltage having 10V peak, the reading will 
be 4.83V. On the other hand, if 10V peak 
full-wave rectified voltage is fed, the me¬ 
ter reading would be only 2.57V. 


Now, if we feed the above waveforms to 
a true RMS meter, what will be reading 
like? In case of 10V peak full-wave recti¬ 
fied sinusoidal voltage, it is just the same 
as non-rectified sinewave, i.e. VP/v'2 = 
10/V2 = 7.07V. But when half-wave 
rectified sinusoidal voltage is led, the 
reading will be only VP/2 and not VP/v'2. 
Hence, 10V peak half-wave rectifcd sinu¬ 
soidal voltage will be read as VP/2 - 10/2 
5 V on a true RMS meter. 

Further, if RMS ripple measurement is 
to be carried out, a true RMS meter alone 
must be used with a capacitor in scries 
with it to block the DC component of vol¬ 
tage, allowing the meter to read only the 
alternating components. 

G. THA YUM AN A VAN 
Bangalore 

CHROMIUM DIOXIDE TAPES 

The article ‘Performance of Chromium 
Dioxide Audio Tapes' (Feb. ’83) is biased 
in favour of CrCL tapes as it does not give 
the complete picture about CrO? and 
FeiOi tapes. 

Many grades of l e 2 0 < tapes such as 
'Avilyn' have been developed with higher 
cocrcivity and retentivity. T here is also no 
mention of an important physical 
property, i.e. hardness of the two oxides. 
The Cr(J 2 is much more harder than 
Fe>0,. resulting in head wear late of 5-10 
times more than l e»Ov 

RAHULKUMAR 
Chief Engineer (Chemical) 
Letape (India) Pvt Ltd 
New Delhi 

GRAPHIC EQUALISER 

Some omissions have occured in the 


published version of my Graphic Equa¬ 
liser circuit in .Ian. '83 issue. Readers may 
please note the following: 

1. ('he equaliser may be operated off 
18- to 24-volt power supply, but prefer¬ 
ably 24-volt. If this supply is being derived 
from the same power supply that operates 
the rest of the amplifier, then it should be 
suitably decoupled. 

2. The capacitor connected across the 
tone potrneter should be ten times the 
value of the capacitor connected to the 
wiper of the potmeter. Thus, for the 30Hz 
band we have the wiper capacitor Cl as 
0.02 ix F, and so the capacitor across the 
potrneter should be valued 0.2 /xF 

3. Capacitor C2 in the table is valued 
0.000 /xF (6 kpF) and not 0.6 kpF. 

EDWIN FARIA 
Goa 

100-WATT INVERTER 

A line interconnecting the collectors of 
transistors T4~'I7 to the ccntre-tap of in¬ 
verter transformer (X2) was found missing 
in the circuit forming a part of my article 
in Jan. ‘83 issue. Readers are requested to 
make a note of this correction. Sorry for 
the inconvenience! 

PRADEEPSHARMA 
New Delhi 

LED CONTROL CIRCUIT 
FAULT INDICATOR 

In my circuit in Jan. ’83 issue, S1-S4 are 
indicated as ‘microswitches' while they 
should have been indicated as earth rod 
microswitchcs.’ 

K.A. SHAIKH 
Rajkot 


EFY SUBSCRIBERS 

All EFY subscribers are requested to always mention 
their subscription number when writing to us about 
matters relating to their subscription. This number is 
given on the left top corner of the mailing slip pasted on 
the EFY envelopes carrying each issue 
In the absence of this number, action on any letter or 
payment becomes difficult to take, causing 
unnecessary delays and inconvenience. 
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Entire bin assembly Optical cjuide 

can be conveniently covers work area 

taken to the stoies of 400 mm x 400 mm 

The Trans-O-Mat semi-automatic 
component insertion system is 
designed to achieve error-free 
component insertion of P.C. Boards, 
with a high production rate and yet a 
low capital investment. The system 
incorporates light guided insertion with 
electronically controlled bin movement. 

• Space efficient design 

• Multicomponent insertion facility 

• Polarity identification 

• Multiboard handling capability 

• Optimum assembly speeds 

• Minimum capital outlay 

For more information, 
please contact: 

TRANS 

MARKETING 

PRIVATE 

LIMITED 

Sterling Centre, 16/2 Dr. A. Besent Road 
Bombay 400 018. Tel: 391874 
Cable: LORDEX Telex: 011 -5424 

Branch Office: 

59, Millers Road, Benson Town, 

Bangalore 560 046. Tel: 568778, 564389 
Cables: LORDEX 
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In India... 

Electronics production in 
India crosses the Rs 10 billion 
mark 

Mrs Indira Gandhi informed the 
Rajya Sabha recently that the produc¬ 
tion of electronics items during 1982 
was provisionally estimated at Rs 10.5 
billion (1 billion - 1000 million). The 
production of 10 state electronics cor¬ 
porations in 1981*82 was around Rs 
0.9 billion but they were expected to 
reach the level of Rs 2 billion in the 
next three years. She also said that 
the production of electronics goods is 
expected to record a growth rate of 25 
per cent a year in the coming years. 

Effect of new baggage rules 
on the components industry 

An analysis of the effect of the new 
baggage rules announced in the latest 
budget, makes import of TVs, tape 
recorders and two-in-ones, as 
baggage, an extremely attractive 
proposition, according to ELCINA. 
The duty rates fixed for these items 
are now much lower than the special 
rates for CTV at the time of the OGL 
imports during the Asiad. It is noticed 


that the consumer electronics in¬ 
dustry. especially the manufacturers 
of TVs, tape recorders and two-in 
-ones, will be hit badly and this can¬ 
not but have a negative effect on the 
growth of the components industry. 

According to the new baggage rules 
(Customs Notification No. 58/March 
1983), the duty-free allowance will be 
Rs 1250, and any excess will be 
charged a basic customs duty at the 
rate of 130 per cent for the first Rs 
2000 and at the rate of 200 per cent on 
the balance. In addition, it is under¬ 
stood from the Ministry of Finance 
and the Customs PRO that an auxili¬ 
ary duty of 35 per cent (not CVD) will 
also be charged. Thus, the overall 
duty on the first Rs 2000 works out to 
be 165 per cent and on the balance to 
be 235 per cent. This may be com¬ 
pared to the hitherto existing duty 
rates of over 300 per cent, lower duty 
free limits and restrictions on the im¬ 
port of certain consumer electronics 
items. 

Table below compares the im¬ 
ported cost of items such as MW 
radios, 30.5cm, 35.5cm and 51cm 
B/W TVs, 51cm CTVs, mono/stereo 
tape recorders and two-in-ones and 
VCRs with the Indian prices of equi¬ 


valent models. It will be noticed that 
except for 51cm B/W TVs, CTVs and 
VCRs where duty will have to be 
paid, 30.5cm B/W sets, mono and 
stereo tape recorders and two-in-ones 
will be exempt from any duty as their 
cost is well below the duty-free limits. 

US market has potential for 
Indian electronic products 

Indian firms manufacturing electronic 
components have got a good potential 
to supply low technology and labour 
intensive items to the US market. 
This is the finding of a market survey 
recently conducted by the Engineer¬ 
ing Export Promotion Council 
(EEPC). 

In the high technology area, the 
market is shared by local producers 
and exporters of Japan and some 
European countries, but in the low 
technology area, the market is shared 
by local manufacturers and the South 
East Asian countries. The American 
importers are not biased against 
Indian suppliers. 

The parameters for success are 
large production, good quality, 
pricing and prompt delivery. The ma¬ 
jor part of the electronic components 
industry in the US today is integrated 
circuits. The ICs have not only dis¬ 



placed many components like tran¬ 
sistors, resistors and capacitors but 
have made products like electronic 
watches, pocket calculators etc feasi¬ 
ble due to the use of ICs. 

India to help Nepal in setting 
up electronics industry 

Mr D.P. Gautam, acting secretary in 
Nepal’s Ministry of Commerce and 
Supplies, stated recently in New 
Delhi that the governments of Nepal 
and India were working together to 
establish a joint industrial committee 
to promote industrial cooperation be- 
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tween the two countries. He wel¬ 
comed the offer of the Association of 
India Engineering Industry to help set 
up electronics units in Nepal. 

Mr Gautam said that 100 per cent 
foreign equity participation was 
permitted in almost all industries in 
Nepal with the exception of the cot¬ 
tage industries where some Nepalese 
participation was essential. There was 
no duty on imports from India to 
Nepal except in some industries which 
had a very high margin of profit. 

Under the terms of the treaty of 
trade with India, exports from Nepal 
to India were exempt from customs 
duty if 80 per cent of its contents were 
either of Indian or Nepalese origin. 

UK electronic 
components industry 
federation mission to India 

A second mission from Britain’s elec¬ 
tronic components industry feder¬ 
ation (ECIF) visited India from 
March 13 to 31 to follow up the suc¬ 
cess of the first mission in March 
1981. 

The 12,-company group offered pro¬ 
ducts ranging from variable resistors 
to microwave tubes and devices. The 
federation’s director and chief execu¬ 
tive, Mr William Barrett, said: “Our 
first mission went very well and cer¬ 
tainly confirmed the importance of 
India as a significant and growing 
market. It also established the need 
for a second mission to follow up the 
successes achieved and the contacts 
made." 

In addition to promoting sales of 
British-made components — highly 
competitive in all world markets — 
the. mission examined the possibility 
of collaborative ventures and inter¬ 
change of knowhow. 

The mission visited Deihi, Hydera¬ 
bad, Bangalore and Bombay,with 
individual members also calling at 
other centres. While in Delhi, the 
mission members visited the Elec¬ 
tronics India'83 exhibition organised 
by the Trade Fair Authority of India 
at Pragati Maidan. They had meetings 
with the Department of Electronics, 


the Electronics Components Indus¬ 
tries Association and the Association 
of Indian Engineering Industry, apart 
from members pursuing their indivi¬ 
dual business interests. 

The ECIF represents manufac¬ 
turers of electronic components of all 
types in the UK. It collects statistics, 
deals with national and international 
standardisation matters, discusses 
issues of common concern with users, 
organises inward and outward miss¬ 
ions, and carries on other activities 
for the benefit of the membership and 
the industry. It also publishes a report 
which lists member-companies and 
describes their activities in detail and 
a buyer's guide which lists members' 
products broken down into detailed 
categories. 

Technical knowhow and training 
for Indian engineers will be offered by 
two companies, namely. Graphic 
Electronics Ltd, and Graphic Circuits 
International Ltd, which specialise in 
print and etch, plated-through hole 
and multilayer printed circuits, and 
printed wiring boards. 

Graphic Electronics Ltd hope to 
finalise a 25 per cent holding in a joint 
venture with Precision Circuits 
(India) Ltd of Santa Cruz, Bombay. 

Following the supply of prototypes 
to another company, this company 
hopes to conclude a long-term cont¬ 
ract for two or three years for the sup¬ 
ply of multilayer printed circuit 
boards, allied to control systems for 
defence electronics. 


Another company which claims to 
be the largest specialist semi¬ 
conductor designer and manufacturer 
in Europe, namely, Marconi Elec¬ 
tronic Devices Ltd (MEDL), was rep¬ 
resented in the mission by Mr Peter 
Loweth, export manager. The micro¬ 
electronic, microwave and power de¬ 
vices which the company makes inc¬ 
lude specialised custom-designed gate 
and cell array integrated circuits in 
ISO-CMOS and CMOS-SOS technol¬ 
ogy, with full computer-aided layout 
and design engineering support. It 
also offers thick film microelectronic 
and packaging technology for high- 
reliability and high-volume custom 
design circuit fabrication. 

Agents in India for the company’s 
semiconductor and power products 
are Usha Rectifier Corporation 
(India) Ltd, and for microwave and 
hybrid products for the military, av¬ 
ionics and telecommunications fields 
the British firm is represented by the 
English Electric Company of India 
Ltd, Bangalore. MEDL has a licence 
agreement with Usha for the produc¬ 
tion of power thyristors and rectifier 
diodes, along with their associated 
cooling accessories. 

SLV- 3 to be launched in 
April 

The satellite launch vehicle, SLV - 3, 
to be launched from Sriharikota in 
April as scheduled would use the 
latest charged couple device for 
sensing 
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GOOD LOCKS. 

GREAT 

PERFORMANCE. 


PERFECTLY MATCHED IN THE NEW RANGE OF 

MOTWANE OSCILLOSCOPES 


« ran fim 



MOTWANE Single and 
Dual Trace Oscilloscopes 
are products of painstaking 
research by Motwane — 
leaders in the field of 
instrumentation. 
Incorporating the finest 
components, these 
Oscilloscopes enable you 
to get perfect waveform 
measurements with a high 
degree of reliability — 
everytime you put them to 
the test. 

Matchless Features 

• Bright, blue, easy-to- 
read display screen. 

• Logically-placed control 
knobs for operating ease, 
operator efficiency. 

• Light-weight, easy-to- 
carry. 

• International styling and 
design. 

• Easily available, easily 
serviced. 



New! 

MOTWANE 
Portable Oscilloscope 
in leather carry-case! 


For details, contact: 

MOTWANE PRIVATE LTD. 

127. Mahatma Gandhi Road, 
Bombay 400 023. 

Telex: Q112456MPL IN 
Telephone: 273845 (5 lines) 

Or any of our branches at 

• New Delhi Tel: 322095/322246 

• Bangalore Tel 228816/225640 

• Secunderabad Tel: 76556 

• Calcutta Tel: 231950 

• Lucknow Tel: 44860 

• Kanpur Tel: 67573 

Dealer/Export enquiries 
solicited. 



Imprsufons 2182 
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AUDIO FREQUENCY 

RESPONSE RECORDER 


SIMULTANEOUS 
DISPLAY OF 
TWO INDIVIDUAL 
CHANNELS 



:> '\4 






MONITOR 

SCOPE 

LBO-115M 


AUDIO 

SWEMAR 

GENERATOR 

LSW-115 


The LSW-115 is a 2-channel audio sweep 
generator particularly designed for the obser¬ 
vation of the frequency response of low- 
frequency circuits, such as of various types 
of audio equipment and filters. The entire 
frequency response can be displayed as a still 
picture when a monitor scope is used in 

LEADER ELECTRONICS CORP. 

2-6-33 Tsui'dShim;! Higashi Kohoku-Ku 

Yokohama Japan 

Tf-LEX J47780 JPLFADER 


combination with the equipment, since a 
digital wave memory is employed in the 
LSW-115. Use of the specially designed 
LBO-115M monitor scope is recommended 
for this purpose. A frequency response curve 
can be drawn on recording paper when a X-Y 
recorder is used in combination. 

AGENT: (For All India except East India) 

Knshan C. Aroia & Co 
PO Box 4218. New Delhi-110048 
TEL: 641133 TELEX 031-4657 CABLE: JUBILANT 
AGENT: (For East India) 

Vaias International Pvt. Ltd 

7C Urvashi, 3 Hungertord St , Calcutta-700017 

TEL 44 0191 TELEX 212915 CABLE. RANJI 
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According to Prof. U.R. Rao, 
director of the Indian Space Research 
Organisation (fSRO), the device 
based on solidstate technology, was a 
type of camera to he used for measu¬ 
ring parameters like vegetation and 
forestry patterns and hydrology 

The tmy device, comprising over 
2000 elements, eliminated the prob¬ 
lem of voltage fluctuation. Besides, it 
consumed only 10 to 15 volts. 

According to Prof. Rao, the device 
would he incorporated in the first 
India-made remote-sensing satellite 
IRS-1 to be launched in 1985-80. 

IRS - I would he the second major 
satellite to use the device. The first 
would be SPOT, a French satellite to 
go up by the end of 1984. 

APPLE'S life coining to an end 

The country’s first experimental 
communications satellite, APPLE 
(Ariane Passenger Payload Experi¬ 
ment), is set to achieve its mission go¬ 
als with the successful completion of 
most ol the experiments lined up for 
it. 

A forerunner of the country’s satel¬ 
lite-based communication system, 
APPEE is tast nearing the end of its 
envisaged life term of two years. De¬ 
spite a crippled solar panel, the space¬ 
craft has worked normally since its 
launching from Kourou in French 
Guyana in June 1981. 

According to the APPI..E project 
director, Mr R.M. Vasagam. the 
satellite was being switched on for ab¬ 
out eight hours a day and was func¬ 
tioning normally. The performance of 
the on-board payload was also 
satisfactory. 

The satellite was used for nation¬ 
wide telecasting, and certain technical 
experiments vital for future satellite- 
based telecommunications in the 
country were carried out successfully. 

Another application was facsimile 
printing. ‘The Hindu’ daily news¬ 
paper had availed of this facility to 
print its Bangalore edition for a brief 
period. A paper mill in Orissa sue 
cessfully used APPLE for computer 
interconnections and data transfer. 


Technical experiments successfully 
carried out include time division 
multiple access (TDMA) and spread 
spectrum multiple access (SSMA) 
which help to increase channel capac¬ 
ity in communication. 

The technology allows the use of a 
single radio frequency carrier by a 
number of stations using non-over- 
lapping burst of information. It would 
ensure increased flexibility and relia¬ 
bility in communications. 

INSAT-IB to be launched in 
August-September 

1NSAT- IB, India’s second oper¬ 
ational multipurpose satellite, will be 
launched in August-September this 
year from the United States, accord¬ 
ing to the director ol the Indian Space 
Research Organisation (fSRO), Prof. 
IJ.R. Rao. 

Any delay in the schedule of the 
US-space shuttle would cause delay in 
the launch of INSAT-IB also.'Its 
launching depends on the space avail¬ 
able on the United States space 
shuttle. 

According to Prof. Rao. all the 
tests had been successfully completed 
and a final checkout would he made 
in California before the launch. 

Electronics for the develop¬ 
ment of rural society 

In view of the challenge of increasing 
population each year, the agricultural 


sector — the mainstay of India's 
economy — has to be provided with a 
technological support, including the 
support of electronics, according to 
Dr M.S. Sanjeevi Rao, deputy minis¬ 
ter of electronics and also chairman of 
the Electronics Commission. 

Dr Rao inaugurated a symposium 
on “Rural Development through 
Electronics’’ in Chandigarh on March 
7. 1983 lie said that in a broad sense 
rural electronics would mean applica¬ 
tion of electronic., for the betterment 
of the quality of life in out villages. 
For example, agriculture should 
include dairy and livestock, 
education, health and medicine, com¬ 
munication anti entertainment, solar 
energy and generation of employment 
through electronics industry in small- 
scale and cottage industries. 

ELCINA recommends the 
establishment of development 
fund 

The government ol India should set 
up a Rs 150 million fund for the de¬ 
velopment of the electronic com¬ 
ponents industry, to be used for set¬ 
ting up new units as well as for moder¬ 
nisation of existing ones. 

This is one of the major suggestions 
made by the workshop on ‘Invest¬ 
ment for faster growth of the elec¬ 
tronic components industry', orga¬ 
nised recently by ELCINA in New 
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Delhi. 

The workshop suggested that an 
interest subsidy of five per cent 
should be provided from this fund to 
help large units become viable in the 
initial years. 

The custom duties on capital goods 
should be deferred for a period of five 
years to keep the cost of new projects 
low. This proposal could be imple¬ 
mented through the mechanism of the 
proposed fund. 

it was noted that large capacities 
could become viable only by expor¬ 
ting some output till demand picked 
up in the domestic market. 

The government should, thus, pro¬ 
vide a subsidy of at least 10 per cent 
on exports to new units during the ini¬ 
tial five years. 

The workshop also recommended 
setting up of an advisory committee, 
comprising representatives of official 
agencies and the industry, for review¬ 
ing the growth ot the latter. 

It was observed that the facility of 
Rep. licences was being used by some 
trading houses for legal smuggling' of 
components, much to the detriment 
of domestic units. The Rep. scheme 
should thus be carefully regulated and 
monitored. 


And Abroad... 


Computers at $ 50 a piece 
in USA 

Computer prices have crashed in the 
USA making some brands as cheap as 
calculators. A major Washington 
department store has advertised the 
Timex Sinclair 1,000 for $ 44.99 
(about Rs 450). The list price used to 
be $ 100. 

Meanwhile, Atari announced that 
by the end of this year it hoped to sell 
for about $ 300 a telephone with a 
video display and an attachable key¬ 
board that would let the user send 
typed electronic messages, play video 
games and work jointly on computer 
tasks over phone lines with those who 
possess similar instruments. 

The transformation of the tele- 
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phone into a computer has been made 
possible by the recent decision to 
permit telephone users to own their 
instruments. The monopoly of the 
telephone company, too, has been 
broken with the result that new com¬ 
panies are now competing for the long 
distance telephone market. 

International exhibition for 
electronic components in 
Paris 

The Salon International des COM- 
POSANTS ELECTRONIQUES will 
be held at the new North Paris Exhi¬ 
bition Grounds from Monday 
November 14 to Friday November 18, 

1983. It will present two major 
sectors: (i) electronic components 
and sub-assemblies, passive compo¬ 
nents, semiconductors, electronic 
tubes; (ii) electrical and electronic 
measurement: analysers, recorders, 
captors etc. 

Equipment and products for elect¬ 
ronics will be displayed in a new 
specialised independent exhibition 
‘PRONIC 84’, which will take place at 
the Porte de Versailles Exhibition 
Grounds from November 20 to 23, 

1984. 

Holidaying with computers 

How to programme and operate a 
computer may seem like hard work to 


some, but to others it is their idea of 
having a good time. 

Even Dr Lionel Wardle, whose 
Computer Holidays Company runs 
such courses at Southampton Univer¬ 
sity, in Southern England, has been 
surprised by its popularity. 

These computer courses were origi¬ 
nally offered to those living in 
Britain, but people overseas heard 
about them and came last year from 
countries as far as Belgium, Mexico, 
Brazil and Ausjrlia. This year he has 
decided to promote them internation¬ 
ally, sending out information in Eng¬ 
lish and French. A Spanish version is 
also being prepared. 

“We are trying to develop aware¬ 
ness and understanding of computers 
in a practical way and to push forward 
computer literacy”, says Dr Wardle, 
who with his wife and other experts 
give the tuition. 

Sales of microcomputers for the 
home have soared in the UK and 
many other countries, but Dr Wardle 
thinks that many people do not know 
how to make the best use of them. He 
also feels that small businessmen need 
advice to avoid making the wrong 
choice of systems. Specific courses for 
various professional groups are being 
arranged as well as general ones for 
the beginners and more experienced 
programmers. 
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Doctors, dentists and retail 
chemists are being catered for during 
the Easter vacation at Southampton 
University, while “creativity with the 
computer” will deal with colour 
graphics, animation and design. 

Groups to be invited during the 
summer holidays in July and August 
include architects, surveyors and 
motor traders. Another topic is 
strategic planning for managers and 
executives. 

Families are encouraged to come 
along even if they do not wish to 
study. “For instance, a father and son 
may want to learn .while mother 
makes use of the campus’s recre¬ 
ational facilities”. Dr Wardle 
explains. 

Audio & Video Fair in Berlin 

“The next Audio and Video Fair is 
becoming a reality: every available 
space has already been booked, not 
only on the entire Exhibition 


Grounds, but also in the International 
Congress Centre”. Five months 
before the opening of the Inter¬ 
national Audio and Video Fair Berlin 
1983, the world’s largest event for 
TV, video and hi-fi, the executive 
company responsible for this event, 
AMK Berlin, was able to confirm this 
fact at the second working meeting of 
the Exhibition Committee. Expressed 
in figures this means: from September 
2 to 11 this year, 25 exhibition halls 
with an overall floor area of approxi¬ 
mately 90,000 square metre are al¬ 
ready fully booked. This event will 
also make use of the 40,000 square 
metre of open space and the 80 rooms 
in the ICC' Berlin. 

Every thing that the leading coun¬ 
tries in the electronics field in Europe 
and overseas have thought up for con¬ 
sumer, information and communi¬ 
cation electronics in the home can be 
seen and heard in .Berlin. TV sets, 
especially those with stereo sound. 


will occupy the foreground. To an 
increasing extent the television set is 
becoming a central component for 
numerous different uses. Apart from 
the customary reception of television 
programmes, it can serve as part of a 
compact audio-video centre, for cable 
and satellite TV, for screen-based 
communication and information faci¬ 
lities such as Bildschirmtext and tele¬ 
text, lor video recorders and video 
discs and of course for screen games 
and home computers too. 

All in all, one can expect to see sev¬ 
eral thousand screens in operation at 
the coming Audio and Video Fair, of¬ 
fering a wealth of programmes from 
the broadcasting authorities, as well 
as those on cassette and disc, along 
with made-up computer games. So far 
approximately 1.2 million stereo col¬ 
our television sets have been sold on 
the German market, and such sets 
will be on display, incorporating the 
new digital technology. 
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PE INVERTER MODULES 

For Mini-Generators & Emergency Lights 




* Ferrite-cored, High 
50Hz INVERTERS with Frequency INVERTERS 

Power Transformer in are brighter & more 

CRGO Core simplify efficient, 

assembly & * Range 6V-10W, 20W,40W 

Maintenance of 12V-20W, 40W 

Emergency Power '*' 

Generators. 

* Range: 12V-100W 
24V-200W&300W 

PE INVERTER-CHARGER 
PACK: A complete 
Emergency Light 
Range: 6V-10W, 20W, 4t)W 
12V-20W, 40W 
PE Product Range: •Emergency Power Generators 
RANGE: 100W-1KW 
• Emergency Lights & Battery Chargers 

PROFESSIONAL ELECTRONICS 

233, Rampura, Lawrance Road, Delhi 1100.35 Phone: 7112660 I 
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This choic 
of three adds 
up to five big 
advantages 



Only L&T offers you 
three different electronic 
P.I.D. Controllers— 
Servo Indicating, 

Null Indicating and 
Plasma Display Series 


NULL 

INDICATING 

SERIES 


SIETEX—single source saves you 
the time, money and effort you would 
need to locate different suppliers. 
These controllers with various options 
cover almost every process control 
application from simplified economical 
solut ions to complex and sophisticated 
ones in process plants. 

Advanced techniques in circuit design 
and packaging enable these controllers 


to combine ease of operation with 
enhanced dependability. 

High technology isolation techniques 
for critical industrial control 
applications. 

Efficient after-sales-service is provided 
for all three controllers through L&T’s 
nationwide network of sales offices. 


For more details, 

ask an L&T representative 

to call on you. 


EIEIEX 

CONTROLS 


Manufactured by: Southern Instruments and Electronic Corporation, Madras 

Marketed by: Instruments Division LARSEN & TOUBRO LIMITED 

Post Bag 5247, Madras 600 002 • P.O. Box 304, Bombay 400021 
P.O. Box 619, Calcutta 700 071 • P.O. Box 6223, New Delhi 110015 
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SOUTH KOREA: 
Is It Worth 
Emulating? 


R. Chandrasekar 



O bservers of electronics industry in this country 
would have noticed the frequent mention of 
South Korea as a success story in electronics - 
both in production and exports. Here, this article sets 
out to test the hypothesis whether South Korea is really 
an example worth emulating. 

Indian electronics - the beginning 

Electronics goods production was started in India by 
some enterprising refugees from Pakistan in Delhi by the 
assembly of radios from imported kits in the early 1959’s. 

Mr R. ChamJrasekar is now working as area manager - South, with 
Motwane Private Limited at Bangalore. Earlier he was with Bharat 
Electronics Limited. Bangalore, as a senior engineer (Planning & 
Coordination). This article is solely the personal view of the author 
and not of the organisation he is currently working for. 


South Korea started the assembly of radios from the im¬ 
ported kits only in 1958. The economic priorities of the 
50's and 60'* in India were tuned to develop the heavy 
industry and agriculture. No doubt, those priorities have 
paid rich dividends in the wake ol constant population 
explosion. But if electronics alone is considered, even 
after 10 years of experience in the manufacture of 
electronics, in 1964-65, total Indian electronics produc¬ 
tion was not more than Rs 390 million. In the initial 
stage, the experience of South Korea had also been simi¬ 
lar. In l%5. there were only 40 electronic companies in 
Korea, producing some Rs 100 million worth of goods. 

Both in India and South Korea, the emphasis was 
mostly on an inward-looking, import substitution dev¬ 
elopment strategy. The electronics industry was no ex¬ 
ception to this. And because ot this deliberate policy, 
both in India and in South Korea, the result was a very 
low' growth rate of electronics. 

1969 - Ihe year that was 

South Korean government enacted a law, i.e. 
‘Electronics Industry Promotion Law, which explicitly 
recognised electronics as a ‘strategic export industry’ in 
1969. A comprehensive plan of development was drawn 
up for 1%9-1976. In India also, during the same period, 
Bhabha Cftmmittce on electronics was set up, which was 
almost identical in the charter and responsibility ot the 
similar committee in South Korea. 

As a subsequent development, a separate Department 
of Electronics was created in 1970 and the Electronics 
Commission (in line with the Atomic Energy Commis¬ 
sion) in 1971 in India. 

The production performance in both the countries was 
almost the same till 1967. In fact, from 1968 till 1971, 
India was leading in electronics production. 

The main difference in the approach to the same prob¬ 
lem by the two different countries was in one respect, 
namely, the domestic requirements were accoidcd prior¬ 
ity in India whereas in South Korea it was ‘exports’. 

The seventies 

South Korea overtook Indian electronics production in 
1972. In J971, South Korea could achieve only 65 per 
cent of what India did. But in 1974. the picture was tot¬ 
ally different. India produced Rs 3010 million worth of 
electronics goods which were a paltry 40 per cent of 
South Korean production. 

The differences were showing in the productmix when 
(in 1971) South Korea concentrated on Colour TVs (23 
per cent) and components while India concentrated on 
radios, 

In 1970, in both the countries the same number of 
personnel were employed in electronics industry. South 
Korean exports were 64 per cent ol production. In India, 
the exports were at a very meagre level. (Even in 1972— 
73. only 2.8 per cent of production was exported.) 
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T he momentum which the Korean electronics industry 
generated in the 70’s pulled that nation to the 11th posi¬ 
tion in the world in terms of manufacture of electronic 
products. 

The eighties 

In 1981, South Korea produced electronic goods worth 
Rs 37,911) million out of which goods worth Rs 22,180 
million were exported. The introduction of colour TV 
broadcast was a welcome step to boost its domestic sales. 
The time-tested Korean colour TVs were available in 
Korea lor Korean buyers. About 57.5 per cent of the 
production was hv the domestic companies while the rest 
was m the hands of joint-ventures/foreign subsidiaries. 

In the exports field, the domestic companies had a 
comparatively lesser share. The items exported from 
South Korea include black and white TV, colour TV, 
record players, car stereos, amplifiers, batteries, ICs and 
electronic watches. (Total export of consumer items was 
Rs 11, !0() million.) The export of computers, communi¬ 
cation equipments, vending machines, telephone 
recorders, electronic instruments, telephone switching 
systems and transceivers also was substantial in 1981 
(Rs 1450 million) 

In components and parts, the foreign companies are 
the leaders. This is mainly because of the fact that 
Koicau labour is very cheap. So, more and more foreign 
companies set up their plants in Korea, 
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Fxpotts of the components were valued at Rs 9410 
million, the main item being the integrated circuits (36.5 
per cento! the total). 

In India, the picture is entirely different. In 1981. the 
total production of electronics was worth only Rs 8560 
million out of which consumer electronics was Rs 2460 
million (29 per cent), computer control and instrumenta¬ 
tion sector Rs 1885 million (22 per cent), communication 
and broadcast equipment Rs 1540 million (18 per cent), 
aerospace and defence electronics Rs 690 million and 
electronic components Rs 1730 million (20 per cent). 

In the consumer electronics sector, radios (6.53 
million) and TVs ^0.435 million) are the major items in 
pioduction ("’6 riff'cent) Digital watches, VCR. video 
games, colour monitors, video cameras, CCTV systems, 
electronic projectors, electronic flash-guns, fan 


regulators, battery eliminators, emergency lanterns, 
STD barring equipment and TV booster amplifier are 
also being manufactured in India, though on a very small 
scale. In the field of components, the setting up of the 
semiconductor complex was delayed which resulted in 
loss of opportunities. The setting up of indigenous pro¬ 
duction capacity for the glass shell for TV tubes has 
further been delayed. 

In the field of electronics exports, even though India 
can boast of a very large product range like radio receiv¬ 
ers, tape recorders, calculators, PA systems, communi¬ 
cation equipment and different type of components, the 
total export was worth only Rs 564 million, which is 2.54 
per cent of South Korean export (1981). 



In spite of the fact that in India there has been a lot of 
talk on export of software and 100 per cent export- 
oriented production, in practice, nothing much has been 
achieved in the past 25 years. In 1981, when 156,992 
persons were employed in Korea, in India more than 
200,000 persons were employed to produce only 23 per 
cent of South Korea's production of electronic goods. 
This may also be due to wrong choice of products, gov¬ 
ernment policies and priorities, and lack of initiative on 
the part of investors and entrepreneurs. 
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Long-term prospect 

Indian electronics industry has a very ambitious plan. 
Creation of additional industrial capacity has been the 
first priority. The Committee on Microprocessor-based 
Systems, the Task Force on Components, Committee on 
Electronic Watches, continue to function to implement a 
balanced growth and also act as nodal agencies for vari¬ 
ous matters. A Committee of Secretaries has been ap¬ 
pointed by the Prime Minister to prepare a comprehen¬ 
sive electronics policy for the decade 1980-90. 

The government has built up the R&D base and addi¬ 
tional manpower by introducing electronics in various 
universities and technical institutions. So far, under the 
Technology Development Council Programme, a total of 
220 projects have been funded. 

The main constraint is the absence of priority sector 
status to the electronics industry in India. 

South Korea, because of the high priority accorded to 
the electronics export industry, is having a flourishing 
electronics industry. Like other advanced countries, the 
accent in South Korea now is on the improvement of 
performance in the industrial equipment sector. South 
Korea proposes to increase its share of the world 
electronics market from 1.34 per cent (1982) to 1.83 per 
cent (1986V. 

The exports of electronic products are expected to be 
at least 12.8 per cent of the total exports from South 



Korea (during 1982-86). The dependence on imported 
parts is expected to decline from 30 per cent in 1980 to 23 
per cent in 1986. 

Future plans include the manufacture of complete sub¬ 
components, components, office equipment, peripheral 
computer equipment, computer terminals, etc. The in¬ 
dustry is even diversifying its markets. In quantitative 
terms. South Korea plans to achieve a demand of Rs 170 
billion in 1986, «out of which Rs 132 billion will be pro¬ 
duced locally. 

Problems 

In Korea, the industry was developed as a sub-con- 
tractor for foreign countries. So Korean products were 
exported under foreign brand names. The designs, parts 
and components were imported. 

The overdependence of the electronics industry on ex- 
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ports has also created problems. So, by expanding the 
domestic requirements, the problems of uncertainties of 
overseas markets are expected to be solved. 



Korea is facing competition from the developing 
countries in many areas; its only option in the product- 
mix is to concentrate on the industrial and professional 
sector. 

Korea depends heavily on Japan for import and the 
USA for exports. This makgs the industry very vulner¬ 
able to changes in the policies of these two countries. 

In India, since the domestic market is larger than the 
export market, the problems are different. 

Lack of clearcut policy guidelines of operation among 
the Department of Electronics, the Ministry of Informa¬ 
tion and Broadcasting, and the Ministry of Communica 
tions impedes the growth of electronics industry in India. 

In spite of such costly experiments as the SEEPZ, In¬ 
dia could not achieve much in the electronics exports 
field. 

India and Korea have some common problems. They 
are: recent raw-material price rises, high incidence of 
internal and external taxes, increased competition, tsade 
protectionism, very low scale of operations in many sec¬ 
tors, lack of sufficient R&D and lack of joint ventures 
abroad. 

Conclusion 

While India has taken the domestic demand-led 
growth and has not achieved much. South Korea has 
taken the export-led growth and has, by and large, suc¬ 
ceeded. So. South Korean example is worth emulating. 

A very useful inference is that the problems faced by 
Korea today will be faced by India tomorrow, if it turns 
to increased export of electronics goods. So the problems 
faced by South Korea are worth a closer study now. 

Further, one may also note that South Korea should 
try to have moie joint ventures in India, in the field of 
electronics, to offload its technology in consumer elec¬ 
tronics and to develop India as a reliable sub-contractor. 
This will allow South Korea to move into more profitable 
lines like industrial/professional electronics. India will 
also benefit in the bargain, by simply boosting its exports 
activity by leaps and bounds, if South Korean perform¬ 
ance on consumer electronics is any indication. □ 
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T he year 1983 is being celebrated as ‘World Com¬ 
munication Yeat’. There is a growing need for 
more cable capacity for telecommunications to 
satisfy the demand for more channels that are required 
for data transmission, telephone, computer links and for 
new forms of communications like facsimile transmis¬ 
sion, As there are various objections to laying mure con¬ 
ventional twisted pair wires or coaxial cables to meet the 
growing need for increasing capacity, alternative 
methods of data transmission have been sought. “A re¬ 
volution in telecommunication is vital to the progress of 
the country for its economic, for its intellectual and 
cultural growth", said Prof. S. Nurul Hasan, vice presi¬ 
dent, Council of Scientific & Industrial Research, New 
Delhi, recently. The use of fiberoptic approach to data 
transmission can be the solution with all the advantages 
we need. 

Speaking at the 28th annual general meeting of Institu¬ 
tion of Electronics and Telecommunications Engineers, 
Mr Vasant Sathe, the then minister for Information and 
Broadcasting, government of India, stressed on: (i) a 
well laidout communications infrastructure, (ii) maxi¬ 
mum utilisation of our communication resources, and 
(iii) formulating the right policies and approaches to 
future developments—social and economic—of our 
country. 

Fiberoptics is a fast developing aspect of science and 
engineering. Though it is at an early stage of develop¬ 
ment, it holds forth possibilities of increased bandwidth. 

Mr B V Bajaj is working as a senior technical officer with Instruments 
Group of Electronics Corporation of India Limited, Hyderabad. 


immunity from interference, isolation, safety, security 
and reduced size and weight as compared to the conven¬ 
tional coaxial system. In the words of Mr M.M. Wagle, 
member, P&T Board, government of India, “We are 
now already in the satellite era. Eighties arc going to 
have optical fiber systems and more to come thereafter. 
By the advent of fiberoptics systems, new types of disci¬ 
plines will be automatically creeping in.” 

It is only 16 years since the paper published by 
Dr Charles Kao and A. George Kockham of ITT/STL set 
forth the mathematical basis of optical fiber. They stated 
that optical communications via fiberoptics could revolu¬ 
tionise the telecommunication industry because of in¬ 
creased bandwidth potential in a noise-free medium. The 
emergence of tne communication era in the seventies 
brought about a host of new applications for conven¬ 
tional fiberoptic assemblies. The barrier is seen as light’s 
attenuation per kilometre length of fiber cable. 

The light as a carrier of information puts at our 
disposal an enormous bandwidth, i.e. a very large 
amount of information can be transmitted simuitane - 
ously through each fiber. In the development of such 
optical fiber, the problem was to achieve signal transmis¬ 
sion with a minimum of losses/attenuation. The higher 
transmission capacity or bandwidth can be achieved by a 
special internal structure of the fiber by overcoming the 
technical difficulties. In the year 1970, Corning Glass 
Works were able to manufacture the fiber cable with less 
than 20 dB/km attenuation using a vapour phase oxidised 
silica glass. In the year 1974, Valtec Corporation manu¬ 
factured successfully fiberoptic cable using commercial 
grade silica. Again in the year 1977, Veltec Corporation, 
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delivered the first commercial cable with less than 2 dB/ 
km attenuation, and the first commercial, single-mode 
optical cable. The present situation is crucial because 
optical fiber systems have reached an advanced stage of 
application and now it requires confident endorsement of 
the technology by the potential customers so that further 
improvements and refinements may be completed. 

Optical fiber system 

There are three basic elements of an opttcal-fiber com¬ 
munication system, namely: 

(a) Source: Which converts the electrical signals into 
optical energy and launches the energy into the propa¬ 
gating medium. 

(b) Optical fiber : The propagating medium, which 
guides the energy. 

(c) Detector: Which converts received energy back into 
the electrical signal. 

Much of the importance has been concentrated on 
fiber technology, but parallel development of sources 
and detectors is also equally important. Employing fiber 
optics is not a simple matter of routine assembly of a 
system of transmitter (source), receiver (detector) and 
optical waveguide fiber. In designing a system, consid¬ 
eration must be given to the type of data to be transmit¬ 
ted. i.e. data rate, cable length, number of connectors, 
type of sources and detectors used, etc. The power loss in 
the system must be determined by analysing the coupling 
losses at the source, connectors, along with fiber and 
detectors. Other factors to be considered are allowance 
for temperature degradation, time degradation for the 
light emitting diodes (LEDs) or laser sources and addi¬ 
tional safety factors. A one-way optical fiber transmis¬ 
sion link is shown in Fig. 1. 

Optical source 

A small, bright, fast and monochromatic light source is 
good for optical fiber systems, A small light source is 
efficient; brightness assures plenty of light energy to the 
fiber; a fast source ensures high-speed data transmission 
and a monochromatic source permits low dispersion in 
the fiber. 

There are two such sources available at present; a light 
emitting diode (LED) and a laser. The LED is basically a 
pin junction where recombination of holes and electrons 


causes photo emission. It produces a fairly broad source 
bandwidth. It is a simple, cheap and reliable device (life 
time more than a million hours), and has linear current 
input/output characteristics. 

The laser is a complex semieonduetoi device made up 
of precisely doped Cm As (gallium aisenide) sandwiched 
between layersol (>a| xAI\ As. which allows lasing action 
in the Ga As active region that is typically 0.2 micro 
metre thick only (Lasing condition conesponds to the 
emission of predominantly coherent or stimulated radia¬ 
tion.) Energy is emitted from the two end faces ol the 
device because of the nature of the lasing action of line 
width only 2.3 nanometers. This energy is entitled in a 
narrow cone, allowing high coupling efficiency. The opti¬ 
cal power launched into the fiber is much higher than 
tiiat is available from the LED source (see Fig 2) Un¬ 
fortunately, the laser is not a very stable device as its 


,1'AStH 



output decreases with time and increase in temperature. 

Laser diodes and LEDs are now being developed w ith 
factory-assembled fiber pigtails attached to avoid the 
need for field alignment of liber to devices smaller than a 
gtain of salt. Although lasers and LEDs differ consider¬ 
ably in their performance characteristics, both are based 
on the double heterojunction liquid phase epitaxial 
growth piocess. The emission wavelength of the devices 
depends upon the bandgap of the semiconductor in the 
recombination region of the diodes. Hence, the peak 
output wavelength can be varied within the range of 800 
to 900 nanometers by adjusting the aluminium concentra 
tion of the semiconductor alloy. This wavelength region 
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I ig.3: Physical structure of both laser and LtDs now being 
developed with factory-assembled fiber pigtails attached to 
avoid the need tor field alignment of tiber to devices smaller 
than a grain ot salt 


lias proved to he of interest in fiberoptic communication 
applications due to the availability ol low-loss optical 
fibres (less than 5 dB/km) and the excellent spectral 
match with silicon photodiode detectors 

The physical structure of both laser and l.F.Ds shown 
in l ig 3 consists of a rectangular shaped semiconductor 
die in which the radiant output is emitted from the edges 
ol the diode in the recombination region of the junction. 
Devices utilising this construction arc called edge emit¬ 
ters'. These are well suited for use in optic fiber as the 
small diameter fiber core (as small as 50 micrometers) 
can be easily matched by making the stripe width quite 
narrow 

Thus the actual size of the radiating region can he 
matched to the size ot the fiber for optimum collection 
efficiency. This minimises coupling loss. It is also possi¬ 
ble to restrict the emission angle in the plane perpendicu¬ 
lar to the plane ol the junction. T his is due to the wave- 
guiding characteristics of the thin recombination layet. A 
curve of narrow radiation pattern is shown in Fig. 4. 

The laser diode, in comparison with the LED’s re¬ 
quires an optical cavity and a high injection carrier de¬ 
nsity. The optical cavity is usually a fabry-perol cavity 
formed by clearing the opposite ends of the diode to 
form partially reflecting optical surfaces. The optical en¬ 
ergy launched into the fiber by laser diodes is up to 13 dB 
higher than that which is fed by an LED, but lasers are 
not very stable devices as their output decreases with 
time and rise in temperature. In some cases, the thres¬ 
hold current can increase to a level sufficient to cause 
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non lasing. Because of this strong dependence of thres¬ 
hold current on temperature, the laser should be opera¬ 
ted at some fixed temperature within the operating 
range. Laser diodes are particularly well suited for long 
distance communications applications due to their very 
small source size (less than 15 micrometres) and their 
relatively narrow spectral width and radiation patterns 
(sec Fig. 5). 

Optical detectors 

Photo detectors are used to convert light into electric¬ 
ity. Silicon PIN diode (P and N semiconductor. 1-intrin- 
sic) and avalanche photodiode (APD) are used in fiber- 
optics as detectors because of their broad spectral range, 
high response from the visible to the near infrared re¬ 
gions of the spectrum and fast response (greater than 
11(H) nanometres). They are suitable for many near in¬ 
frared laser beam detection applications. 

PIN photodiode: Silicon has a band gap of 1.1 ev; 
radiant flux having wavelengths up to about ll(K) nano 
metres are absorbed in silicon and create electron-hole 
pairs. If the radiant energy is absorbed by a reverse PIN 



rig-5: Emission characteristics ot Ga Al As laser diode 

diode, the field sweep ot the electron-hole pair and the 
resulting photocurrent can be used to develop a voltage 
across a load that will be proportional to the intensity of 
the energy. 

Avalanche photodiode: The silicon avalanche photo¬ 
diode is the solidstate counterpart of the photomultiplier 
tube. It has an internal gain mechanism due to impact 
ionisation, very high responsivity, high gain-bandwidth 
product and fast time-response chara- ctcristics. The 
temperature-sensitive nature of these diodes suggests 
that the installation environment should be clearly 
examined. Its high signal-to-noise ldtio enables use at 
high bit rates. 

Optical fiber 

This is the third essential element of the fiberoptic 
system — the transmission medium between the source 
and the detector. The principle of transmission of energy 
along an optical fiber can be similar to the concept ol 
total internal reflection. Total internal reflection occurs 
w hen energy in one medium strikes a boundry of 3nothei 
medium of lower refractive index at greater than the cri 


■M 


ELECTRONICS FOR YOl 





Why use 

carbon film resistors 
when you can use 
metal film _ 
at no extra cost? 



PHILIPS 


You can do a lot better in quality 
and performance with metal film 
and it need not cost you any more. 
Philips new 2% and 5% standard 
film resistors (SFR) give you the 
improved performance of metal film 
at carbon film prices. 0.33 watt size 
now available. 

Specifications SFR-2S 

Resistance range 1 ohm to 10M 


Resistance 
tolerance 

Stability after: R £ 1 M Q R21MQ 

load ^ R/R max. 1% + 0.050 2% + 0.1£l 

climat»ctest -^R/Rmax. 1% + 0.050 2%‘+0.1Q 

soldering ^ R/R max. 0.25% + 0.05 Q 0.25% + 0.050 

short time overload ^ R/R max. 0.25% + 0.05 O 0.25% + 0.05 Q 

For further information write to: 

Philips India 

Ramon House, 169, Backbay Reclamation,Bombay-400 020. 
Philips — the trusted Indian household name for over fifty years. 


ohm E 24 series 
±5%, ±2% 


Temperature 
co-efficient 
Abs. max. 
dissipation at 

T a mb » 7 0°C 

Noise R£ 1 MO 
R£ 1 MO 

Basic 

specification 
Climatic category 
(IEC68I 


£ 150 10' e /K 

0.33 W 
£ 0.1 /fiW/M 
£1.5//iV/V 

IEC 115-1 and 115-2 

55/155/56 



APRIL 1983 


27 




NE RANGE OF POWER 
SEMICONDUCTORS AT 
RIGHT PRICE 


2N 1482 
2N2102 
2N2219A 
2N2440 
2N2905A 
2N3019 
2N 3053 
2N 3439 
2N3440 
2N 3741 
2N 3767 
2N3866 
2N 4033 


2N 4036 
2N 5416 
BD 115 
BDY24 
BU 205 


NK 100 
NL 100 
NO 55 
PO 55 
2N 3054 




2N 3055 
2N 3441 
2N 3442 
2N 3773 
2N 6253 
2N 6258 
2N 6259 
2N 6249 
BUX 82 
2N 4103 
FR 107 
FR 115 
FR 215 


IMttH ELcCHOmO (?) LCD. 

Office :ABAN HOUSE. FIRST FLOOR 
25/31, ROPE WALK STREET. BOMBAY-400 023 
Tel: 243802, 243916 Telex:011-4600 STT1 




% 

■- J 


For high performance, reliability, 
and world class 
rely on 

&73 CAPACITORS 


OUR RANGE INCLUDES: 

* POLYESTER ‘METALLISED POLYESTER ‘POLYPROPYLENE 
‘METALLISED POLYPROPYLENE ‘POLYSTYRENE 
‘METALLISED POLYCARBONATE 

Round, flat and Box types for T.V., Instruments, 
Telecommunication systems, Motors, Fans, FluorescentTube 
Light Fixtures, Discharge Lamps etc. 

ORR CEE ELECTRONICS LTD. 

Regd Off: THE BANGALORE PALACE COMPOUND, BANGALORE 560052 
Phone: 30864 Telex: 0845/8034 Groms: "ORRCEE" 

FACTORY: 45, METAGALLI, K.R.S. ROAD, MYSORE 570016 Phone: 20866,25766. 


ELECTRONICS FOR YOU 




tical angle, which is directly dependent upon the ratio of 
the two refractive indices. 

The optical fiber cable consists of a glass core clad with 
a sheath of a different glass, the core having a higher 
refractive index than the sheath (see Fig. 6). Fiber for 



Fig. 6: Structure ot optical fiber cable. 

optical communication application must meet several 
conditions. It must have a very low optical scattering and 
absorption for low attenuation. Furthermore, the trans¬ 
mitted energy must be optimum, both with regard to 
amplitude and phase for the maximum transmission 
capacity. 

Fiberoptic currently used in electronic systems are 
categorised by the optical properties of the fiber and the 
number of fibers in the cable. For wide bandwidth and 
long-distance communication systems, high-quality, low- 
loss (less than 2 dB/km), graded-index glass fiber cables 
singly or in multiples are used. Fig. 7 shows the fiber 
attenuation vs wavelength. 

For applications requiring lesser bandwidth and smal¬ 
ler distances, less expensive step index glass fiber cables 
are used. For short distances, glass and plastic fibers 
(greater than 100 dB/km attenuation) are used. There 
are trends towards the use of specific cable sizes. Single 
fiber sizes ranging from 100 to 125 micrometres and used 
for telecommunication, 250 to 300 micrometre size 
cables are used for computer and process control applica¬ 



tions. Bundles of several fibers are usually 380 micro¬ 
metres to 760 micrometres in cable size. 

Two methods are used in protecting the fiber and rug- 
gedising the cable. The fiber can be either tightly wrap¬ 
ped with supporting material or can be inserted into a 
hollow protective tube. Both the types of construction 
include a strength member (Kevlar) and an environmen¬ 
tal protective outer jacket. Fibers are generally classified 
in two ways; by refractive index profile (step or graded 
index) and by attenuation (dB/km loss). The graded 
index fiber is a low loss type, and the rest being step 
index. 

(a) Step index fiber: This fiber is so called because of 
the rapid change in refractive index at the core-cladding 
boundry, giving rise to a step like profile. The refractive 
index remains constant from the core-centre to the core¬ 
cladding boundry. For step index fibers, the bandwidth- 
length product has a value of 25-30 MHz km. 

(b) Monomode fiber: In this type of fiber, the core 
diameter is reduced to 5 to 6 micrometres to help propa¬ 
gation in axial mode only. This fiber helps large band¬ 
width signal propagation because of its low dispersion 



values. Bandwidth-length product can be achieved as 
high as 10 GHz km. 

(c) Graded index fiber: In this type of fiber, the effect 
of modal dispersion is reduced by modifying the refrac¬ 
tive index across the core, thus making the higher order 
modes travel their longer distance faster so that all 
modes arrive at the receiver nearly at the same time. This 
approach gives rise to the graded index fiber. 

Today, graded index fibers are made in commercial 
quantities with attenuation of less than 4 dB/km to a 
wavelength of 850 nanometres. Attenuation of as low 
as 0.2 dB/km at 1.5 micrometre wavelength has been 
achieved, which is close to the theoretical minimum at 
that frequency. 

Earlier the optical fiber was fabricated with the lowest 
attenuation at or near 850 nanometre wavelength. So it 
became an unofficial standard with sources and detectors 
specifically designed for this wavelength. Later improve- 
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mcnts in low attenuation fiber at longer wavelength 
paved the way for development and commercial availa¬ 
bility of sources and detectors in the 1.1. to 3 micro¬ 
metres region wavelength. The Cialite Inc., CT . Belden 
Corporation, Geneva, DuPont, Siecor Optical Cables 
Inc . NC.. Times Fiber Communications. CT., and 
Veltec, MA arc the fiberoptic cable suppliers 

Connectors 

There arc two types ol connectors available for con¬ 
necting cable to cable or cable to device, vix, single fiber 
type and bundle type. Connecting fibers into terminal 
equipment presents the need for an optical connector 
which can be repeatedly reconnected and disconnected 
without affecting the system performance. 

Because of the very small active core area in the single 
liber, alignment is critical. For efficient coupling of 
single fiber, the end separation, axial and lateral align¬ 
ment tolerances must be of the order of a few microns. 
Moderately careful alignment is icquired while terminat¬ 
ing with a bundle fiber. The fibers are held together as a 
unit with epoxv. then they are grounded and polished to 
a smooth optical end. 

AMP Incorporated's Optimate Optical Connectors are 
available. They are low-cost connectors designed for a 
number ol common optical cable types with 50, 100, 200 
and 300 micron core diametres. Another fiber cable con¬ 
nector manufacturer is Amphenol—RFoperation. 

Optical fiber systems 

Hie above elements---source, detector, liber and 
connectors-- arc combined in a conventional manner, 
i.c. the source being modulated by the signal and the 
liber earning the energy to the connector where it is 
demodulated lrom the high-frequency optical carrier. If 
the distance between source and detector is more than 
10 km, one or more regenerator (similar to repeaters) 
is usually required. However with the low-loss fiber 
'•ystem. a span of 50 km can be achieved without 
regenerators. 

Father developments ol optical systems used pulse 
code modulation (PCM). But lately, there has been re¬ 


newed interest in systems using analogue modulation. 

The digital communication links, i.c. transmitters and 
receivers, are designed specifically for the fiberoptic 
communications. The system consists of a transmiter and 
a receiver each in a small compact package These 
systems offer the designer a choice of sensitivity and 
bandwidth, making them useful in a wide variety of 
applications which include data transmission, high vol¬ 
tage optically isolated data systems, computer interface, 
process control and instrumentation. These low-profile 
transmitter and receiver modules are complete func¬ 
tional units requiring only a standard transistor-tran¬ 
sistor logic (TTI.) data input and a common 5-volt power 
supply for operation at data rates to 50 megabits per 
second and distances in excess ot 2 km. 

the transmitter includes input buffering utilising 
standard schottky TTL gates. It uses complementary 
drive circuitry to reduce power supply ripple. The source 
is high-speed LED. A fiberoptic cable is interhally 
coupled from the emitting legion of the ‘Ga A1 As’ chip 
to a ‘n’ optical connector. 

The receiver utilises a silicon FIN photodiode with 
amplifier and threshold detection circuits to convert 
input light pulses to standard TTL electrical output 
signals. The receiver includes a compatible fiberoptic 
connector. The functional block diagram of a digital 
communications link is shown in Fig. 8. 

But lor the practical application of any fiberoptic data 
link, several considerations are necessary. Among them 
are optical loss, field adjustments, cables and 
nectors, electrical interfaces and mounting considera¬ 
tions. There are many reputed manufacturers like RCA, 
Optical Information Systems Inc., Litronics, Veltec 
Corporation etc, who supply a range of fiberoptic data; 
links for various data transmission applications, consi- 
derating all factors such as coupling losses, field adjust¬ 
ments, fiber bandwidth and attenuation, data rates and 
mounting arrangements. While considering the optical 
system, the transmitter-to-fiber loss, fiber cable loss and 
fiber-to-receiver link loss give the fibci length calcula¬ 
tions as shown in Fig. 9. 
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Cabling 

Installation of fiber cable is practically very easy, 
whether it is duct laying, erected on poles, or laid di¬ 
rectly into the ground. It has not given any breakage of 
cable nor it is affected by severe environmental changes. 

Connector termination and alignment requires that the 
fiber-to-fiber interface not only be precisely aligned for 
minimum energy loss but spacing must be maintained 
within 0.25 micrometres to 0.05 micrometres to maxi¬ 
mise coupling. In present-day connector designs, precise 
alignment and spacing are achieved by using the preci¬ 
sion machined parts. These connectors are capable of 
being unmated and mated with no appreciable increase 
in dB loss, i.e less than 0.5 dB loss. 

Each data channel should have its own fiber for trans¬ 
mission as two-way transmission on a single fiber 
requires additional coupling losses on input and output. 
Therefore, whether a number of channels are provided 
all in one cable or in several cables on a modular basis, it 
al! depends on the user—keeping in view the cost, space 
and weight considerations. 

The test equipments used for the testing of fiberoptic 
systems are: attenuation measuring set and time domain 
reflectometer (TDR) or backscatter equipment. 

Design benefits and economic consideration of 
fiberoptic systems 

Compared to the conventional coaxial cable data 
transmission, the fiberoptic transmission has got innume¬ 
rable advantages: 

1. The fiberoptics are immune to the electromagnetic 
interference, radio frequency interference and electro¬ 
magnetic pulses. The EMI/RF1/EMP noise will not cause 
any damage or error to the terminal equipment. 

2. The fiberoptic cable, properly coated, does not 
radiate the signals or pickup external signals. It is thus 
free from crosstalk, irrespective of the data rate. 

3. The communications are very secure, as the fiber¬ 
optic cables are resistant .to intrusion by breaking the 
cable. 

4. Fibreoptics does not give any sparking or short- 
circuit problem; so it can be used in hazardous environ¬ 
ments. 


5. Fiberoptic cable jean transfer larger information, 
i.e. very large bandwidth signals compared to copper 
wire cables. Transmission rates exceeding l(XX) microbits 
per second are possible. 

6. The fiber cable is made up ot silica, the second 
largest source material available on earth. 

7. Low-cost fiberoptic cables can run up to 5 to 10 km 
before repeaters are necessary Large repeater spacing 
compared with metallic transmission system results in 
improved system reliability, lower initial cost and 
decreased maintenance cost 

8. The fiberoptic cables are small, lightweight and 
flexible compared to the coaxial cables. A weight saving 
of 80:1 is possible. Thus this saves in shipping and 
storage costs for volume users. 

9. As an added attraction for the computer field, these 
cables arc free from noise pick-up, thus avoiding hard- 
warc/software error cnecking and correction. 

10. Fiberoptic cables solve the problems caused by 
crosstalk, ringing and echos. 

Economic benefits 

The high data rate transmission capacity means that 
only a fraction of the number of lines is required ior the 
fiberoptic cables as compared to the copper cables. At 
present, fiberoptic cable costs about the same as a pre¬ 
mium grade coaxial cable. With time, prices of the co¬ 
axial cable will continue to rise along with the copper 
prices. As the production volumes of fiberoptic cable will 
go up, the prices will come down. Its small size and low 
weight will naturally help to keep the manpower costs of 
installation down Thus this saves money and also space. 

Naturally, like any new system, the fiberoptic system 
has its own disadvantages. Being a very new system, new 
equipment and field practices are required. Also, testing 
procedures for fiber data transmission are complex un¬ 
like for the copper cables. This requires cure while joint¬ 
ing or forming connectors, and it is not so easy to form a 
T joint as in a copper cable. As stated earlier, the fiber 
gets degraded by ionising radiation. 

Future 

Fiberoptics has a bright future. Since the technological 
development of fiberoptic communications was promp¬ 
ted by the telephone companies, it follows that they will 
be the major users of fiberoptics. An allround improve¬ 
ment has been achieved with fiberoptics compared to the 
conventional methods employed. Fiberoptics will open 
up new fields which have not been previously feasible. 

The continuing development will minimise the other 
problems and pave the way for allround applications of 
fiberoptics. A number of field trials have been made in 
the USA, the UK, Europe and Japan, in which fiber- 
optics has proved a viable and practical data transmission 
carrier. It has a very' promising future for those involved 
in telecommunications. □ 
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CIRCUITS 



Su jit Kumar Biswas 


A tuned circuit is formed by a combination of a coil 
and a condenser. It can select a given signal fre- 
|uency from a number of different frequencies. 
As in the case of a radio receiver, it is necessary to be 
able to vary the tuning so that signals of different wave¬ 
lengths or frequencies may be received. This can be 
achieved by varying the inductance or the capacitance of 
the typical tuned circuit shown in Fig.l. The latter proce¬ 
dure, however, is simpler and is nearly always adopted. 
In such circuits, the longer the wavelength of the signal 
we wish to select, the more capacity must be put in the 
tuning circuit. 

Capacitors and capacity 

A capacitor (or condenser) is made of two metal 
electrodes, separated by an insulating medium, called 
the dielectric material. 

The property of the condenser to store electrical 
charge is termed as the capacitance. The capacitance of a 
condenser depends on its various physical and electrical 
parameters. The capacitance is directly proportional to: 
(i) the area of overlap of the electrode plates, (ii) the 
number of pairs of such plates in parallel, and (iii) the 
specific inductive capacity of the insulating material 
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used. On the other hand, the capacitance is indirectly 
proportional to the distance between the plates. Capac¬ 
ity is usually expiessed in microfarads (abbreviated as pF 
or mfd) or in picofarads (abbreviated as pF).A micro¬ 
farad is l/lO^th and a picofarad is l/10 u th respectively of 
a Farad, which is the unit of capacitance. 

There are basically two types of capacitors, viz, fixed 
and variable. Here we will discuss only the different 
forms of variable capacitors. 

Variable capacitors 

Variable capacitors arc generally made having a fixed 
set of vanes while a set of moving vanes operate between 
the gaps of the fixed vanes. The fixed and moving vanes 
are mutually insulated cither by air or some other di¬ 
electric material. When the vanes of the condenser are 
fully interleaved, we get the maximum capacitance. 

Many variable condensers have an air dielectric, but 
others have dielectric materials like mica, polyester or 
other insulating materials. 

The former are always more efficient because air is the 
most perfect dielectric material known, causing mini¬ 
mum energy loss. On the other hand, solid dielectrics, 
having a higher ‘dielectric constant’, require a smaller 
area of vanes to make a condenser of a given capacity. In 
addition, the vanes can be placeJ much nearer to obtain 
greater capacitance, without the least fear of a short 
circuit. Consequently, the physical size of a solid di¬ 
electric condenser is sizeably less than that of an air di¬ 
electric condenser of equal capacity. 

Air dielectric condensers are used when precision tun¬ 
ing and low losses are involved. But solid dielectric con¬ 
densers are suitable for compact, portable sets, where 
loss can be tolerated within limits. 

Types of variable capacitors 

The type of variable capacitor depends on the per¬ 
formance characteristics desired This variation in the 
capacitor cha; acteristics is achieved by modifying the 
shape of the moving vanes. The shape of the fixed vanes 
is quite unimportant, provided that they are large en¬ 
ough to completely overlap the moving vanes when in¬ 
terleaved. The general types of variable capacitors are 
described hereafter, each having advantages for certain 
requirements. 

Straight line capacitor: Condensers of this type have 
semicircular moving vanes, as shown in Fig. 2(a). As a 
result, the capacity increases (or decreases) at a uniform 
rate as the moving vanes are turned. This results in a 
linear relationship between the capacity of the condenser 
and the angular position of the dial, as shown in Fig. 
2(b) In actual practice, the graph curves slightly at each 
end of the dial, as shown by dotted lines. 

This type is suitable for applications such as reaction 
control (feedback control from detector stage to the tun¬ 
ing stage) in a wireless receiver but unsatisfactory for 
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tuning purposes in receiver sets. This is because the 
wavelengths to which a coil will tune are not proportional 
to the capacity ot the tuning condensers. Thus stations 
are crowded at the lower range and spaced unnecessarily 
at the upper range, it such a condenser is used in a radio 
set. 

Stptarc law capai Hot The last mentioned disadvantage 
caused the introduction ol the 'square law' or ‘straight- 
line wavelength' condensers. The shape ot the moving 



vanes is such (see Fig. 3(a)), that as they are rotated, the 
area ot overlap ol the vanes is small at first and greater 
towards the end of rotation. This results in a linear rela¬ 
tionship between the wavelength of the tuned circuit and 
the dial angular reading, as shown in Fig. 3(h). 

This is very useful from the view ot receiver calibra¬ 
tion. hut it still causes stations on the lower wavelengths 
to be more crowded than the ones on the upper side 


its scale and also permits easy calibration in terms of 
frequencies. However, this type of condenser is not suit¬ 
able tor 'ganging’ (physical coupling with another vari¬ 
able capacitor in a radio set) because of its comparatively 
small capacity at low dial readings. In consequence of 
this, stray capacitances and trimming capacitances abso¬ 
lutely ruin the matching except on the higher dial 
readings. 


MOVING VANES 



(•) 

Fig.5: log capacitor 

Log capacitors: These are the best for ganging’ 
purposes and their tuning characteristics lie somewhere 
between those of the straight line frequency and the 
square law capacitors. Its vane shape is shown in Fig. 
5(a) and the dial reading is proportional to the logarithm 
of the capacity, as shown in Fig. 5(b). 

Differential capacitors. These arc similar to ordinary 



This is because it is the frequency, rather than the w f ave 
length, which gives the desired spacing of stations in a 
radio set. 

Straight line fretptenev capacitor: We can now appre¬ 
ciate the value of the straight line frequency condenser. 
The usual shape of vanes is shown in Fig. 4(a) and is so 
designed that the frequency of the tuned circuit is prop¬ 
ortional to the dial angular setting, as shown in Fig. 4(b). 

For many applications, this is the most convenient, 
since it gives equal station separation over the whole of 

m-. 
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\ anable condensers except that they have two sets of 
fixed vanes and one set of moving vanes. The latter can 
mesh with either set of fixed vanes and usually are partly 
in mesh with both, as shown in Fig. 6. These are always 
of the straight line capacitance type, so that the sum of 
the capacitances between the moving and both sets of 
fixed vancs remain constant. As the capacity is increased 
on one side, it is decreased on the other side at the same 
rate. 

These are often employed for “reaction control’ 
purposes in radio sets. 

Trimmer eapai itors. These are variable capacitors of 
small values and range, which can be preset to a given 
value by suitable adjustments and are not meant for con¬ 
tinuous variations. 

Trimmers are connected in parallel with each section 
of 'gang' condensers, so that they can be matched to 
compensate for the individual stray capacitances. There 
arc a number of different ways of making them, but the 
two principal methods are shown in Fig. 7(a) and (b). 

In Fig. 7(a). the moving and fixed vanes are semicir¬ 
cular, and the moving vanes can be brought to mesh with 
the fixed vanes by turning the screw to the required de¬ 
gree. thus increasing the capacitance. In Fig. 7(b), the 
tightening of the insulated screw brings the springy plate 
closer to the fixed plate, over the mica dielectric, in¬ 
creasing the capacitance. The plates here are usually 
rectangular. 

FIXED VANE MOVING VANE 

MOVING PLATE 


FIXE 0 PLATE. 

(»> < b > 

Fig,7: Trimmer capacitors 

Split end-plate condenser: This is just a different 
method of trimming gang condensers. In this case, the 
end moving vane of each section is split radially and is set 
further away from the next fixed vane, than the others, 
as shown in Fig. 8. Thus the capacity of any condenser 
section of this end plate can be adjusted at any part of the 
dial by pressing the appropriate sector of the split vane 
towards the adjacent fixed ones. These types of ‘gang' 
‘condensers can be matched with perfect accuracy over 
the entire tuning range. 

Requirements of variable condensers 

Variable capacitors are subjected to continuous 
adjustments, involving movement of the vanes Thus, a 
rigid structure is a must for all variable capacitors so that 
the capacitance is not changed by bending of the vanes. 
The spindles should also be stiff and well mounted, pref- 
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-BEARING 

"O' tJ ^ SPINDLE 

FIXED VANEB 

l H3 

Fig,8; Split-end plate capacitor 

erably with ball bearings, so that radial displacement 
does not take place. 

A careful design is necessary so that the minimum 
capacity of all variable capacitors is as low as possible for 
any given maximum capacity. Insulation must be proper 
to minimise the leakage loss. And finally, the capacitor 
must have excellent repioduction of its capacitance at a 
particular setting, irrespective of the number of position 
changes its moving vanes has gone through. D 
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T he boundaries of eleetronies are continuously 
expanding due to the revolutionary conceptuali¬ 
sation and fabrication of electronic devices. The 
province of 'device-and-circuits' did not surrender to the 
explosive flare-up of integrated circuits, which started in 
the early 1%0’s. Even though among the jungle of in¬ 
tegrated circuits discrete components got reduced to a 
mere blemish, which spoilt the beauty of the PCB layout, 
nobody could question their capabilities in protecting the 
organised jungle. Discrete transistors and diodes still en¬ 
joy superiority in the functioning of most silicon marvels. 
In recent years emphasis has been almost completely on 
the development of the semiconductor diodes. 

More than a dozen semiconductor diodes have come to 
the fore in the last few decades. Of these rectifier diodes 
including detectors, zener diodes and LEDs are ubiquit¬ 
ous. The development of discrete devices, such as trans¬ 
istors and diodes and their associated technology, did not 
come about overnight. Much research by many comp¬ 
anies and institutions was needed for more than three 
long decades and millions of dollars were spent. But 
through many decades the pace of technological progress 
changed dramatically. The integration of several existing 
technologies paved the way for an envisioned chaos. 
Many of the discrete components had ceremonial burials 
in the substrates of integrated circuits. Fortunately, the 
life and times of such devices could be investigated with¬ 
out formal exhumation. 

Zener diode is not a babe in electronics. In the first 
half of the 1950’s zener devices entered into the world of 
silicon marvels just as a condiment amongst transistors, 
resistors and capacitors. By its very nature a zener diode 
looked like an ultramodern device, and hence designers 
who wanted to move with the times were too eager to go 


in for it. The concept of zener breakdown seemed a hare¬ 
brained idea at first, but then it proved that it could 
revolutionise “Electronics under the Sun." Now the 
zener kingdom is spread from the discrete components to 
VLSI, and it continues to expand to each and every 
possible nook and corner of electronics. Present-day 
electronics can survive without zeners, but cannot flou¬ 
rish. In popularity, zener devices are second only to 
transistors. If properly designed, one can install a zener 
device in a circuit and forget it. 

The story of zeners began as early as in 1934, much 
before the deluge of discrete semiconductor devices. Dr 
Clarence Zener, an American physicist, predicted the 
possible breakdown mechanism (see box) in dielectrics 
or insulators. Later when semiconductor junction diodes 
were fabricated and used, three possible breakdown 
mechanisms were observed and one of them was exactly 
what Zener had predicted. The remaining mechanisms. 
Avalanche and Tunnel, are also extensively observed in 
junction diodes under suitable doping concentrations 
and applied potentials. Diodes rooted from these three 
breakdown conditions arc available worldwide. Modern 
zener diodes are as wrongly named as they arc unfairly 
treated. If a device has to be named after the innovater it 
should be 'zeners' below 4 volts and ‘avalanche’ above 8 
volts rather than only zeners, because most of the zeners 
are produced to operate in the avalanche region, which 
has an altogether different breakdown mechanism. 

The quintessential zener breakdown occurcs only be¬ 
low 4 volts of reverse bias while avalanche takes place 
above 8 volts of reverse bias, and both these are present 
between 4 and 8 volts. Nowadays, the zener and 
avalanche mechanisms are collectively known as 'zen-* 
ers’, even though the,, modes of operation are essen¬ 
tially dissimilar. This quizzical situation was forced on 


APRIL 1983 


37 




the consumer by the electronics pundits in the early 
lWs. The vague outlines of compromise do exist in the 
imbroglio. 

Zener parameters 

The critical parameters of a zener diode in practical 
designs could be defined with the help of an ideal zener 
model. A simple but workable zener model is a combina¬ 
tion of a battery of voltage V 2 connected in series with a 



fig. 1: Meat Zener Diode. , 

resistor R z . A current I z flows opposite to the direction 
of V z . For a given family of zener diodes, principally 
three fundamental parameters decide the nature of its 
function (see Fig. 1). They are V z , R z , and I z . The de¬ 
rived supplementary parameters are: power capability, 
operating temperature, temperature coefficient, noise 
factor, peak inverse voltage, junction capacitance and 
package. 

Zener breakdown voltage, better known as ‘zener vol¬ 
tage', ranges from 3.3 volts to 200 volts. The preferred 
values are 3.3, 4.7, 5.1,6.2, 9.1, 10, II, 12, 13. 15. up to 
200 volts. These voltages could be increased in steps of 
contact potentials’ of germanium or silicon diodes (0.3V 
and 0.6V), by connecting in series with the zener devices. 
For special .applications there are high-voltage zeners 
which are tailored according to the needs of the specific 
problem. Just like resistors, zeners are also tattooed 
along with its tolerance. A near zero per cent of 20% 
tolerance levels are normally found in the market. As a 







standard norm, with no suffix on the device type, toler¬ 
ance level is 20%, a letter A is added for 10% and letter B 
means 5%. However, this is not a hard and fast rule. 
There are different standards accepted by various 
manufacturers. Tight tolerance zeners with 1% to 3% 
are also available in the market. Moreover, data sheets 
specifications do not necessarily always show the same 
characteristics for the similar type of zener devices. 

Zener impedance R z and zener current l z are inter¬ 
related (Fig. 2(a)), simply because reverse breakdown 
voltage is not totally independent of zener current. How¬ 
ever, the steepness of the zener region depends on the 
doping at the time of manufacture. The resistance in this 
region falls to a very low and constant value. It implies 
that when a zener diode is operating in the breakdown 
region, a small increase in voltage will produce a large 
increase in current. Indeed, zener impedance increases 
with the increase in breakdown voltage. A 12-volt zener 
1N4057 has an impedance of 25 ohm, a 75-volt zener 
1N4073 has 250-ohm while 1N4085, a 200-volt zener has 
1350-ohm at a specified current level. The maximum oc¬ 
curs at the ‘knee current'. Below the knee current 
dynamic impedance shoots into a very high value. Zener 
impedance is an influential factor in voltage reference 
circuits. 

In the majority of the zener devices in order to operate 
over its knee voltage or in its well defined region of op¬ 
eration a current of about I mA must be applied through 
the device. The maximum permissible value of zener cur¬ 
rent is always restricted using a resistor in scries with the 
zener. It is safe to use the zener in its recommended 
current range. An easier and popular term ‘power rating" 
is more expressive because it is the product of zener 
breakdown voltage and maximum zener current. Com¬ 
monly available power ratings arc 400mW, 1W. 3W, 
10W and SOW. Other power ratings are also available for 
specially tailored devices. As in the case of any electronic 
component, a safety margin of 25% to 50% is generally 
adopted to avoid possible high drain complications. 

Power derating with ambient temperature, a common 
weakness with the majority of semiconductor devices, is 
perhaps maximum in the case of zener diodes. For exam¬ 
ple. a 250mW. 5% tolerance zener 1N4099 has a derating 
factor of 1,44mW/°C. This zener can dissipate 250 mW at 
25°C, 200mW at 50°C and 125 mW at 1(X)°C. In power 
devices, package and related heatsink designs are ade¬ 
quately pertinacious. Zenerdiodes are available in diffe¬ 
rent packages such as light-weight (0.2 gm) hermetically 
sealed rugged all-glass case to heavy (30 gm and above) 
screw-cap types. Heatsink facilities are provided in high- 
wattage zener to encounter the heavy derating factors. 
Usually I ow^ watt age (25W) soldering irons are preferred 
and soldering should be done very quickly, even though 
they have a rated soldering time of 60 to 90 seconds. In 
case the terminals need to be bent, a distance of 5 mm 
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from the body surface should be left before bending the 
terminal leads as needed. Normal non-destructive stor¬ 
age temperature is around -55°C to I75°C. 

Low-power zeners are available cither in hermetically 
sealed cases of metal and glass or tn plastic encapsula¬ 
tion. The former work better at higher temperatures and 
are reliable in severe environmental conditions. Plastic 
devices, which are historically unrelaible, have been 
drastically improved in recent years. They have remark¬ 
able reliability when operated in their specified condi¬ 
tions and are usually less expensive than the hermetically 
sealed devices. 

Zener diodes, like any other diode, do possess a for¬ 
ward breakdown too! This parameter varies from device 
to device within a range of 100 to 1000 volts. A viable 
arrangement for only forward biased end results may be 
problematic because of the existence of negatively biased 
breakdown voltage. However, a controlled forward bia¬ 
sing is not at all destructive. 

Junction capacitance, which yields no useful results in 
zener diodes, regulates the speed parameter in its swit¬ 
ching operations. Typically, it varies from 20 to 700 pF. 
For any family of zener diodes, junction capacitance de¬ 
creases with the increase in reverse voltage because of 
the expansion of ‘depletion region’. For example, a 3.9- 
volt zener may exhibit a junction capacitance of 500 pF 
while the capacitance is 10 pF in a 100-volt zener diode. 
Temperature is one of the factors which helps fluctuate 
the junction capacitance in zener devices 

Thermal dependence of zener and avalanche mecha¬ 
nisms are opposite in nature. Avalanche breakdown, 
which occurs above 8 volts, increases with temperature 
while zener breakdown voltage decreases with tempera¬ 
ture. Between the pure zener and pure avalanche types 
of breakdown there is a region in which temperature 
coefficient is zero. Zener diodes with reverse breakdown 
around 6 volts exhibit this characteristic. The majority of 
buried zener diodes in integrated circuits have selected a 
breakdown voltage closer to the zero region of the temp¬ 
erature coefficient. Temperature-compensated discrete 
zener diodes arc made by exploiting the differing thermal 
characteristics of forward and reverse biased junctions. 
A forward biased junction has a negative temperature 
coefficient of approximately 2mV/°C and reverse biased 
junction up to 5 volts has a positive temperature coeffi¬ 
cient of same amount. 

Because of the overlapping of the characteristics of 
zener devices, temperature coefficient takes a near zero 
level at a definite optimisation point. If this current is 
maintained by a well-regulated constant source, thermal 
drift could be eliminated. An ordinary rectifier diode 
biased in forward direction connected in series with a 
reverse biased zener also can neutralise the temperature 
drift to a considerable extent. Often a well-defined clus¬ 
ter of forward and reverse biased junctions results in a 



Fig. 2{b): Temperature compensated zeners. 


highly reliable drift-free zener reference (Fig. 2(b)). 

Zener noise 

Zener devices generate noise when they arc biased in 
the zener range. It is classified into ‘microplasma noise’ or 
‘white noise' which usually emerge with constant amp¬ 
litude up to a frequency range of 200 kHz. and ‘resistive 
noise’ due to the internal resistance associated with the 
device. For zener diodes.total noise density exceeds 250 
microamperes. 

Microplasma noise is the major constituent of zener 
noise density. This is closely related to zener breakdown 
phenomenon. Since zener devices are doped heavily, the 
electric field across the depletion region is very intense, 
of the order of 300k volts cm 1 . This can disrupt the 
bonding pattern within the atom and generate carriers in 
excess. Under the reverse bias conditions, charge car¬ 
riers could be drawn through a narrow depletion region 

TABLE I 

Variation of Temperature Coefficient, Impedance and Knee 
Current of (EINEC Registered Zener* 

Type 


IN 4057 
IN 4059 
IN 4061 
IN 4064 
IN 4066 
IN 40)69 
1N4071 
1144074 
IN 4078 
IN 4081 
IN 4083 
IN 4085 


Zener Voltage 

/ B 


MV Votti ■ 

Z„ volts 

mA 

(mm 

M'CioM'C 
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■ 25 ■ 

. 0.047 

16,8 
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10 

35 ; 
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0.U3 
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80 
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IJO 
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without chaotic collision between charge carriers and 
molecules. Under this tunnelling process a constant amp¬ 
litude noise voltage of many different frequencies are 
generated. Indeed, noise density increases sharply as the 
current increases. Typically, noise density is around 35 
microvolt per square root cycle at 50 microamperes and 
comes down to 10 microvolts at 0.5 mA (for IN4115) 

The resistive' type zener noise is similar to thermal 
noise Conduction hand electrons, which are loosely held 
by the atoms tend to move randomly in different direc¬ 
tions. colliding with other atoms in the structure. The 
resulting noise has a wide spectrum. The amount of noise 
pioduccd is dictated by temperature, bandwidth of the 


system and the size of the zener device. Normally, this 
type of noise voltage increases with temperature, band¬ 
width and zener resistance. Zener noise density is speci¬ 
fied and the bandwidth, junction temperature, and the 
current level at which the system is operating. 

Elimination or reduction of zener noise at lower fre¬ 
quencies can be done by a properly selected filter capa¬ 
citor. However, in many applications, this method may 
result in the degradation of voltage regulating proper¬ 
ties. Moreover, zener capacitance decreases as the zener 
voltage increases. High-voltage zener bridle the propa¬ 
gation delay than the lazy low-voltage conglomeration. 

Under the biased conditions any junction can be re- 


The Zener Story 

T he innovations of an American 
Physicist Clarence Melvin Zener on 
the behavior of the dielectrics subjec¬ 
ted to high voltage were first cited in 
the Proceedings of the Royal Society of 
London. According to his theory, the 
breakdown in dielectrics is osociOted 
with the inter-band transitions induced 
by very large fields (K^V cm 4 ). In 
these high fields electrons could be 
disrupted from the valence band ond 
raised to the conduction band- This 
process is fairly fast enough to pro¬ 
duce a large breakdown current. Zen¬ 
er's "theory of dielectric breakdown" 
did not hint at any immediate practical 
possibilities in the dormant world of 
semiconductor technology*. Even Zener 
could not have fully appreciated the 
relevance of his investigations to the 
Silicon world. 

During the late 1930's and early 
1940's, silicon and germanium recei¬ 
ved a great deal at attention fpr the 
fabrication of contoct diodes. By this 
time the effect of impurities, which de- 
teremined the electrical behavior of 
semiconductor was understood,with¬ 
out much ambiguity. Techniques to 
grow single crystals of silicon ond 
germanium had also peached* near 
perfection. Before long* p-n .junction 
diodes-and transistors come feto Exist¬ 
ence. Adoringly, the phenomenon of 
breakdown currents waxobse*ved in', 
i p-h' junction 4ode» : ipdf fNEWfesul-' 
j| in the generation of o newclalf'of 
•conductor devices colled 'zener 
les'. In the early 1950's jsfoduction 
of 2 erver diodes matched.the produc¬ 
tion of transistors. Zener .devices won 
wide acceptance among consumers, 
mainly becat.se of their ability to excel 
over the giant cold cathode gas-j$Hed 
voltage regulator tubes. To tap . it, ell; 



primary criterion of electronic devices. 

In the year 1958, breakdown mecha¬ 
nisms in fee p-n junctions gave a com¬ 
plete and clear-cut picture, by the pre¬ 
diction of the tunneling effect in the 
germanium p-n junction by Dr Leo 
esak i, q reputed member of o small re¬ 
search group at the Sony Corporation, 1 
.Tokyo,.Anofeef mechanism, colled av¬ 
alanche breakdown, was-plso;obser¬ 
ved in p-n junctions. This showed that 
there are three possible mechanisms in * 
the breakdown of p-n . junctions, viz. 
zener or field emission, avalanche and 
tunneling mechanisms. Zener effect is 
predominant below 5 volts while ava¬ 
lanche takes over above 8 volts, and 
both these effects are present between 
5 and 8 volts. Incidently, a majority of 
the present-day zener devices Have 
breakdown voltages exceeding 8 volts. 
Since zener diodes include avalanche 
and zener breakdown mechanisms in 
various voltage levels, their christening 
was only historical —• not functional. 
Critics got the bone of contention; 
zener diodes are a technical mis¬ 
nomer. Indeed, Clarence Zener is not 
only a genius, but also very lucky I 

Born on December 1, 1904, Zener 
♦soils from Indianapolis, America. He 
was educated in Stanford University 
and finished his Eh. O from Harvard- 
University in Physics. The majority of 
his innovative works ward completed; . 
While he was in ^r«*EM: v Uhiyersity, Bng- 
lond. ;■ later he taught Physics &; 


jostas today, mini 


the Second World pt he joined the 
UniveWitv of Chic<^o'CppAwdeeS<w.«f 
Physics. After Ihe war he accepied ihe . 
associate - dh^tewhip research 
. laboratories .In wwfe#au*e ;£lettrie 

■ Ciorpo*atibm>' i fee de«e ’\1fkAfiV'*- 

Camegie-Mellon University, Pitsburg, 
accepted him as fee professor of PHy- 
sics. He is a' reputed, number of - 


National Academy of Science of the 
U.S. Within this spdn, Zener received 
numerous covefeole awards in Theo¬ 
retical Physics and Engineering. , 

Before Zener 

L ong before fee advent of zener 
dixies there was ©group of elec- 
tronk^osours c&llb^ 

ese are filled wife inert gases sych Os 
neon at proper pressure.Acphstqnt 
voltage drop is developed across the 
tube when feegas is ionised; Thpprop- 
, erty of VR tubes, which is used to regu¬ 
late fee voltage across the load, made 
♦hem superior among their contempor¬ 
ary devices used for the similar 
purposes. 

Anode of a VR tube is a thin wife ot 
the centre of a metallic concentric 
cylindrical anode of very large area. If 
fee lube gets sufficient starting voltage, 
a discharge will first occur ©b a small 
area of fee cathode, ond as fee termi- 
nal voltage js increased this area 
grows larger, permitting moreeurreni 
to flaw wtth.vejry' fetfemcroaerm ife. 
terminal, voltage,. A 'q^nt^.- l 5'mA' f |s', 
required to keep the gas ionised prop¬ 
erly, It con, however, draw currents up. 
to 40 mA. If fee DC patenhd ©crossfee 
VR tube is reversed, less current, wilt 
flow through fee tube, alfhaaefeTt ,eeri;j 
regulate small, kwd curnmifeSh* 

VR tubes, fee anode is pointed, wife d 
radibbetiwe substance r fair ; teettfav 
.ionisailon. If fee envelope fejfcrafcenif \ 
poses.potsnhalhedlfe hazqhdsiaa I . 
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Parameter, . - Avbtpnche 2aner . Tu*n#f‘ . IJnit 


Thickness of dep- , 

region ’ 10T* . Id" 7 10** / cm 

Impurtyixmcestfrafidiv Id® 10® IO^otemon-3 

Bfeakdi'vnvoHage ■' dxwtt below 5’below 0.J veto:' 
Temp. Coefficient positive negative stable 

Stas ' reverse reverse forward 

Frequency )M 100K 50G • Hz 

Moxxorrent .. '200 3000 10. mA 

Max. junction 

copacrtarKe 25 200 .10 pF 

Max. power ' fOB 50 0.01 watts' 


.'holes' and on the other side negatively 
charged carriers or electrons. The 
.boundary between these two regions is 
called a p-n junction. The junction is 
,demarcated by a neutral region coiled 
depletion region. The net Dow of 
.charge in any one direction with no qp- 
plied EMF is zero. If the n region id 
negatively biased with respect to the p 
region, current will flow because of die 
motion of electrons from n region into 
ijthe p region and holes from me p re¬ 
gion to the n region, if the voltage r* 
reversed, electrons and holes wilt be 
pulled away from the junction onto, re¬ 
sulting in a very high-opposition to the 
flow of current. - 

Even if Hie internal purrent is coh?- 
posed of both electrons and holes. Hi# 
external current is constituted by-etac-i 
trons only, since' external conductors 
hove only electrons for electrical con¬ 
duction. Whether the semiconductor if' 
intrinsic ot extrinsic, every electron de¬ 
tachment from the bond feaves a .hole 
or electron vacancy in the valence 
level. Since free electrons and holes 
are simultaneously created at the,de¬ 
struction-of Hie bond, it is referred tp at 
the genenetiaopf eleetran-hole pairs. 
AvcloneftobrtaokdowTi 
; As' the.reverse 'djSpRed voltage be¬ 
comes larger ., thermally gener ated 
electron# in ft?# junction regionore 


escalates to a paint of which them ts a 
nqpid transition fra«a .a raverse bla- 
CWC .state to # nagotlve conduction 
stbje. The proclucben of hoe ele ctions 
ts like the siding.afa meat of detached 
snow suddenly down e slope, thus the 
name 'avalanche breakdown'. . 

Avotancbe breakdown occurs usu¬ 
ally - beyond I '.veffs, and "it, depends 
imon the aaftatffftoisd i#sha?ge car- 
mix Avotemcbe breakdown. voltage - 
increasee gs fhjt' kfltoe«#vre increa¬ 
ses. This Is because of th# «mplitudeof 
atomic vibration fixed m their lattice in- 
creases with temperature. The increa¬ 
sed lattice vibration shortens the dtf- 
traverses before Hit- 


rnigmpororo or as pom. udvious^o 
reduction in.momentum foHowsthe in- 
'weg^.'hdt^'vHwotipn. ftortlglmd wMb 
tmmm irtf momentum cannot' mdebe 
avatandip phenomenon. Hence vol¬ 
tage bat te be raised to produce -a' 
mean momentum just enouafttocreat* 
on'. 


pattern, resulting in the redaction of 
. breakdown voltage. 

TimrieJ effect 

funnel effect was first predicted by 
Or Lea Esaki in 1958. This effect takes 
place in a p-n junction diode which is 
doped .until ft readies the limit of solu¬ 
bility of the impurities in the semicon¬ 
ductor materia).' In this heavily doped 
condition Hie depletion region readies 
the level of a few fractions of a micro¬ 
metre Under o nominal external vol¬ 
tage, charge carriers attain sufficient 
energy to. tunnel their way through th# 
bcMrler.vfhe' velocity with which the 
caMfaiwtatob Hwpughlhe junction is 
detaparobldjfd Htafpf light. Hence fre- 
qwendy • dm&wtfai are extremely 
■ high, 'HfttaMftotoml effect occurs ,gf ’ 
vary feta yeftage, normally lees than 

too mV, Sinim device* have ymy 4 p» 1 

povmrcensomp*^ 

'.the.- fprvrafd "bias, -fupneL 


Jarity of the 
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amongst the;Circuit designers. 

Whrte noise ho* <x complex wave¬ 
form. It tc found over a broad but welt 
defined banrfewirfth.Theoreticatty»it con 
be constituted from all the probable 
frequencies up to infinity. The power 
density of the spectral domain is al¬ 
most constant. So it has equal energy 
in each^and every, frequency domain. 
White noise is eouaily spread in the 
audible range tool It is just like o beam 
ofliflht,coihposed of different colours, 
visible fo the human eye. It may help to 
produce 'snow' on the picture tube, but 
its name has an. oftogether different 
root. , 

Fink noise also has mony of the 


white noise properthts"'tl« mojor dif¬ 
ference is that it contains"equal energy 
levels in each octave qf its spectral do¬ 
main. Hie characteristic frequency 
ratio corresponding to die octave 
interval is two, each next higher octave 
possesses twice the number of discrete 
frequencies below it. Since the pink 
noise has to acquire equal amounts of 
energy in each and every octave of its 
spectrum, the taw frequency compo¬ 
nents of pink noise have higher amp¬ 
litude than high frequency domains. 

Noise is often quoted in terms of 
sianal-to-noise ratio, abbreviated as 
S/N.However, other units, such as volts 
per square root of frequency, are also 


popular. S/N is the ratio of the signal 
power to the noise power, If the signal 
power is 100 times the noise power, 
then S/N is TOO. Higher the $/N, better 
the device. 

'Noise figure' or 'NF' is another 
parameter used to specify the immunity 
of a device to the noise. For any 
electronic device NF is the ratio of a 
input S/N to the output S/N; and is usu¬ 
ally expressed in decibels (dB). NF 
tends to be unity if the device does not 
add any noise to,the desired input sig¬ 
nal. A higher NF of a device is on in®- 
cation of its weakness in protecting the 
desired signol from me expected 
assault of noise voltage. 


gardcd as a parallel plate capacitance. This parasitic 
capacitance, better known as ‘transition capacitance’, is 
related inversely as the width of the depletion region. An 
external capacitance parallel to the zener increases the 
capacitance effectively, which in turn decreases the 
resonant frequency of the circuit. 

The diac controversy 

The ‘diac’ a bijunction, negative resistance pnp trig¬ 
gering device, appeared in the market with an unfor¬ 
tunate and misleading symbol, that has no resemblance 
to the actual functions of the device. The unfortunate 
symbol was a combination of two back-to-back zener 
diodes. Later it changed to another confusing symbol 
(Fig. 3(b)) which directly hints at a parallel combination 
of diodes. However, the symbol shown in Fig. 3 (c) is 
gaining popularity and is more meaningful since diac 
consists of two junctions which are heavily and equally 
doped to project a mirror image breakdown characteris¬ 
tics. Its structure is essentially that of a transistor. The 
device blocks the flow of current for both forward and 
reverse voltages up to the breakover voltage Vbo- Or> 
further increase in current, the diac exhibits a negative 
resistance region. 

Zener nomenclature 

More than 600 types of zener diodes have been regis¬ 
tered with the Joint Electron Device Engineering Coun¬ 
cil (JEDEC), and a few thousand have been marketed 
under the manufacturers’ type number. It would be a 
Herculian task to bring all the zener devices manufac¬ 
tured and marketed by different agencies into a single 
volume. In India itself more than 15 manufacturers are in 
the field. Few of them follow JEDEC specification, and 
the rest are adherent to Continental nomenclature in ad¬ 
dition to their own house numbers. 

According to JEDEC designation, all semiconductor 
diodes are identified by the prefix IN, which hints at the 
number of junctions involved in the function of the 
device, followed by a sequence number. Well over a 


thousand semiconductor diodes have been specified by 
JEDEC and 60% of them are zeners. About 200 zener 
devices have an associated temperature compensation, 
the remaining zeners are meant for general purposes. 



Continental systems had adopted a collection of two 
letters followed by a serial number. Usually B or C will 
appear as the first letter, in which the former represents 
silicon based devices and the latter stands for gallium 
based devices. The second letter is Z, indicating that the 
device is a zener diode. The numbers may represent the 
type of application, A version letter, which usually ap¬ 
pears at the end, is used to designate the tolerance. In 
addition to that the letter R indicates the reversal of 


polarity in the configuration of the device. The normal 



TABLE 11 

Zener Noise Density 


Type 

Centre Freq. 

Zener Current 

Noise Voltage 


KHi 

mA 

Microvolt rms 

IN 821 

.20 - 

7.5 

0.1 f.' i 

200 

7.5 

0,9 

114935 

20 

- 7.5 • 

8.0 


.200 

- 7.5 

IS 

JN.941 

. , 20 . 

7 - 3 ' 

43 • ■ 

■ " 200 1 

: 7.5 ■ 

25 

IN 2620 

-20 

to 

24 

*> C * *„ : 

,;t "'r^'i200 

' JO. 

20 

IN 3154 

20 

to 

1.0 

- 

200 

to 

.2.8 


'.feuNfwtotk 500 H?.' 
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polarity is considered to be the connection of cathode to 
the case of the device. Polarity band or notch indicates 
the position of the cathode. 

The old semiconductor nomenclature usually bears a 
OAZ followed by a serial number, where O means that 
the device is a semiconductor, A stands for a diode and 
Z indicates a zener. This system is almost obselete by 
the advent of JEDEC and Continental systems of 
nomenclature. 

Principal designations for zener devices amongst In¬ 
dian manufacturers are FZ, 1Z, 3Z (EC), CMZ, CBZ, 
CAZ, CZ, CV (CDIL), SZ (Semiconductors), HZ 
(Hindustan), ZM (Ruttonsha) ... as usual, a subliminal 
effort of individualisation and puppeteering of the hap¬ 
less customers. And there is no sign of salvation in the 
near future from this shabby assault on the customers by 
the hopelessly ambiguous type coding. Can’t we have a 
unique and easily accessible nomenclature for semi¬ 
conductor devices, at least among Indian manufacturers? 

The environment of resonant information centered 
around Z has been short circuited unintentionally in very 
many cases. The well-known EZ and GZ rectifier series 
of the valve system caused much confusion in the zener 
field on their way to oblivion. Siemens Low Speed noise 
immune Logic or LSL series FZ 100 consists of basic 
gates, JK flip-flops and counters. The majority of Philips 



FRD xxx Z series are Random Accessible Memories. All 
the Zilog and Ferranti chips have Z as the first letter. 
The Ferranti’s ZN414 which is an integrated circuit 
in three lead TO-18 housing, is an RF to AF detector. 
Anyway, a tree is known by the kind of fruit it bears. 
We can’t remove a speck out of another’s eye since we 
have a log in our own. 

Ideal 'zeners' without zeners 

A well-knit transistor combination can also produce 
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similar breakdown characteristics as that of a zener 
diode. Constant voltage levels even well below 3-volt are 
possible by this technique. These reference devices are 
synthesised using transistors and resistors on a monoli¬ 
thic integrated network. Even though the power hand¬ 
ling ability is quite low, these devices have an extremely 
comfortable temperature coefficient, which is the critical 
factor in the majority of potential applications. Table III 
gives an approximate comparision of reference networks 
of semiconductor devices. 


TABLE III 

Monolithic Zener Reference 


, ^S., j ._ > o 

• Vohagt 

DriftilM to 

MMvotuiX: 

iNUQw«Wi£- 

V .■ . 


LMW3 . 

. 

mm 

LM136 

IM19* 

mm 

5:6 

, .Mr \ 

- Mt 

2.49 

6.95 

6.95 

-5 

no 

0,07 
« 18 

0.0084 ■ 

0.0014 

10 

20 
• 15 ' 

10 

to 

10 

•.‘ ; a iv 

'-■is.; 

0.6 

0.2 

■ OJ „ •’ 

■ AO 


Buried zener diodes 

MOSFET belongs to the first successful integration of 
semiconductor device with integrated circuit processing. 
The basic modes in the fabrication of MOS devices are 
the ‘depletion’ mode and the ‘enhanced’ version, of 
which the former is more frequently used. They have a 
high resistivity substrate to minimise the influence of 
substrate bias on ‘threshold voltage.’ Boron implantation 
technique in the channel provides the best trade-off bet¬ 
ween ‘threshold voltage’ and ‘punch-through’ voltage. In 
VLSI, the effective channel length is only a few micro¬ 
metres and the thickness of gate oxide is 600°A, while 
line width ranges up to 5 micrometre. 

The potential problem in the fabrication of MOS is the 
sneak paths of capacitive coupling associated with the 
fringing of the electric fields. In an ideal case the electric 
field intensity in the gate electrode must be perpendi¬ 
cularly incident. An increase in the gate insulation will 
result in distorted field intensity at the drain depletion 
region. The breakdown voltage is controlled by the pro¬ 
ximity of the gate electrode to the depletion region. The 
radius of curvature of the junction region called the 
‘junction curvature’ holds the trump card of the break¬ 
down voltage. For a given impurity concentration the 
breakdown voltage increases with the increase in junc¬ 
tion curvature. However, the reduction in the average 
breakdown voltage has been observed as a direct func¬ 
tion of the separation of the edge of the drain diffusion 
and the gate electrode. This is because o; the overall 
redistribution of electric lines of force near the drain 
region, causing the high level fringing of fields towards 
the gate electrode. This sort of reduction in breakdown 
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ARE YOU LOOKING FOR SPECIALISTS IN THE MANUFACTURE 
OF RELIABLE HIGH QUALITY PTH PRINTED CIRCUIT BOARDS. 
HERE WE ARE AT Hl-Q TO GIVE YOU ALL WHAT YOU NEED. 



For further particulars please write to i- 

M/S Hl-Q ELECTRONICS PRIVATE LIMITED 

No, 14, IIND FLOOR 
MADRAS BANK ROAD 
BANGALORE-560 001 
PHONE NO: 561700 


OUR SALIENT FEATURES 

1. Reliable PTH 

2. Fine line etching i.e.,i0 Mil line 
and 10 Mil gap. 

3. High quality 

4. Sophisticated and fully equipped 
Production and Quality Control 
Departments. 

5. Latest imported machineries being 
added 9uch os UV Curing Solder 
mask, CNC drilling machine and 
Hotair levelling. 

6 . Prompt Delivery — Within 
4 weeks. 

7. Introducing shortly Multilayer 
PRINTED CIRCUIT BOARDS. 

8. Customer range wide, right from 
Delhi at top to Trivandrum down 
below—dll computer 
manufacturers and 
microprocessor based system 
manufacturers. 


If you're in professional electronics and 
want the major industries of Pune to know... 


Venue: 

Exhibition Grounds. 
Opp. Dsccan Gymkhana Bus Terminus, 
J M Road . Pune 411 004. 

Duration: 

April 14th to 22nd 1983 
(both days inclusive) 


Organised by: 



V —/ 

S N Borawake 
Exhibitors—India 

1240-A Apte Road, Deccan Gymkhana, 
Pune 411 004. Phone: 54130 





An exhibition of professional electronics. 

Pune. A major industrial market. Housing industries, 
like steel, plastic, rubber, glass, automobiles, 
pharmeceuticeis, sugar, heavy engineering, 
construction, electronics. And also R & D centres of 
both civil and defence organisations. 

For you, the manufacturers of Process Control 
Equipments, Power Electronics Et Systems, Test & 
Measuring Equipments, Data Handling Et Processing 
Equipments, and also other professional electronic 
equipments, this exhibition offers a chance to get 
closer to this market, and the rest of southern 
Maharashtra. To exhibit your equipment And clinch 
a few deals. On the spot I 

On-aite conference hall for instant discussions and daals. 
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Fig. 4: Buried zener diodes. 


voltage is acute if the gate electrode is grounded or even 
if it is left floating. The resistivity of the substrate or high 
doping concentration have very little effect on the reduc¬ 
tion of breakdown voltage. Thus a conventional MOS 
gives rise to a process limited breakdown voltage of the 
order of 25 to 40 volts (Fig. A). 

1 he premature breakdown voltage in MOSFTTs is ex¬ 
tensively utilised to provide ‘zener protection' for the 
MOS devices. This zener shielding prevents the effects of 
high voltage spikes and static charge rupture. A groun¬ 
ded gate electrode acts as a zener diode" of the conven¬ 
tional diffused structure. Since the oxide layer between 
the gate and the semiconductor is of the order of few tens 
of angstrom units, it is easily ruptured by relatively low 
values of transient voltage. Even human beings can be¬ 
come charged to voltages beyond 2U kV, just because of 


Elnova’s Linear 


Comes in a mini benchtop package,« 
a mini price, but provides very big 
performance. Use this tester to check 
operational Amplifiers like 741, 709, 
301, 308, 748, 777, 307, LM 108 LF155A 
etc in DIP or Metal Can Packages. 


Manufactured by: 

ELNOVA PVT LTD 

41 New Okhla Indl. Complex 

Phase II, Scheme III 

New Delhi 110020 Phone 637626 


the friction between the skin and many types of materials 
such as silk, fur, plastics and synthetic clothings. Buried 
zeners provide a built-in protection against voltage, 
transients. If the input voltage is greater than the break¬ 
down voltage, the process limited zener diode will con¬ 
duct — restricting the maximum voltage applied to the 
gate electrode. This also chops off the input voltage of 
opposite polarity applied at the gate, because of the for¬ 
ward biasing of the newly formed zener at the gate input. 
However, this is not important in Enhancement version 
of the MOSFETs, because they don’t require an opposite 
polarity voltage to achieve the ‘on-off operation (Fig. 
4). 

Zener diodes formed by the process facilities have a 
breakdown below the chip surface. This reduces the 
noise factor and long-term instabilities caused by the 
mobile charges in the surface of the oxide layer. The 
typical noise voltage is of the order of 3 nV per square 
root of frequency. Such buried zeners act as an excellent 
reference too! The buried zener reference on the 12-bit 
A/D converter AD567 is laser-trimmed to 10 volts, 
within one per cent error limit. AD567, introduced by 
Analog Devices Inc., in 1980 uses a buried zener design 
combined with an on-chip ‘Silicon-Chrome’ thin film ‘ap¬ 
plication resistors' which arc also laser-trimmed to the 
final reference level. AD567 is a 14-D1L chip which gives 
the 10-volt buried zener reference at pin 6 for the exter¬ 
nal application in the system. 

(To be concluded next month) 
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organisations and greatly eases the task of editing and updating Any field map can 
be 'drawn' on the large screen and its features deleted, altered or merged with other 
data to lorn a composite picture An architectural plan could be presented with all 
the relevant physical features including power lines, diamage and sewerage systems 
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VISIBLE HEAT FLOW. The Siemens Research 


Laboratories have developed a technique which 
makes the flow of heat along the surface of electrical 
or mechanical components visible Knowledge as to 
how heat is dissipated in electrical devices and 
systems frequently presupposes an exact analysis of 
cooling techniques, e g. ventilation methods and 
devices. The optically attractive flow graphics are 
created by a heat-sensitive, gelatin-like film which is 
applied to the surface under analysis and changes in 
colour intensity under the tnfli fence of the heat flow. 
Siemens AG, Zentralstelle fur Information, Postfach 
103. D-8000 Munchen I, Federal Republic of Germany, 
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AFTER ELECTRONIC DIGITAL CLOCK KITS 




jfJlujSic abb on unit from 

for I. Chiming Clocks 2. Token Displays 
3. Door Bells 4. Music Boxes 5. Alarms 



FEATURES : 

1. 4 Volts to 1 2 Volts Operation. 

2. Popular Tunes : Silent Night + The First Noel + Joy 
to the World + Jingle Bells. 

3. 250 m Watt. Audio Amplifier included. 

4. Complete Circuit Diagram included 

5. All components included, except Battery. 

6. Detailed assembly instructions. 

7. Price Rs. 125/- including postage-plus Rs. 12.50 
Sales Tax. Send Money Order/Draft for 

Rs. 1 37.50 to : 

Wmm ENGINEERING COMPANY 

26 & 27 OKHLA INDUSTRIAL AREA, DSIDC COMPLEX, PHASE-II 
SCHEME-III NEW DELHM10020 PHONE : 630075 A 
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Make Yourself 
This 

'AUTO WAH' 
For Your 
Guitar 


W ith the advent of cheaper and more versatile 
synthesisers on the market, the guitarist finds it 
unavoidable . to use as many effects as possible 
so as to make his sound interesting. Hence we find liter¬ 
ally hundreds of effect units designed for use with the 
guitar (though they can be used on Bass and Organ also, 
among other things) on the market, ranging from the 
age-old ‘Waa-Waa Pedal’ to the recently developed 
‘Mouth Tube’ effect, popularised by Peter Frampton and 
others; from the even more ancient ‘Fuzz’ to complex 
(and very expensive) modern effects like Chorus, Analog 
Delay, Flanging, Matrix Filtering, Ring Modulation, 
Phasing and various other tongue-twisters. 

Of course the use of any or all of these effects entails a 
certain degree of skill and practice on the part of the 
performer, but you don’t get to beat the synthesisers by 
relaxing all the time. 

This article describes the construction of what is called 
‘Auto Wah’, which is basically the ‘Waa-Waa’ pedal 
automated. In other words, the Waa-Waa sound is im¬ 
posed on the instrument periodically, at a rate deter¬ 
mined by a variable control. At slow rates the effect 
produced is similar to a manual Waa-Waa pedal, but the 
effect becomes more interesting at rates too fast to be 
produced using a pedal, a bubbling effect (not unlike 
phasing) is obtained. In fact many performers who have 
used the unit find, at the faster speeds, no audible dif¬ 
ference between the effect produced by this unit and the 
much more expensive Phasers available in the market. 

Working 

The input passes through the frequency selective amp¬ 
lifier, which filters out all frequencies of the signal except 
a narrow band which is boosted and appears at the out- 
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put (see Fig. 1). The position of this band in the fre¬ 
quency spectrum depends upon the value of the voltage 
controlled resistor (VCR), which is being altered period¬ 
ically at a given rate by the triangle wave oscillator. This 
produces the auto-wah effect. 

Circuit description 

The complete circuit diagram of the Auto Wah unit is 
shown in Fig. 2. Since we doubtlessly accept the versatil¬ 
ity and efficiency of the 741 operational amplifier, the 
design for the Auto Wah was evolved around this in¬ 
tegrated circuit. 

Input to the circuit is through blocking capacitor Cl 
and preset VR1 to pin 2 of IC1. This IC is used in the 
inverting mode as the filter and booster, gain being con¬ 
trolled by negative feedback. DC gain would be given by 
the ratio of R1/VR1, but the circuit is made frequency 
selective by introducing a T-network comprising C2, C3, 
VR2 and the FET T1 across the feedback resistor Rl. 
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The effective feedback resistor, at any instant, has max¬ 
imum value at a frequency determined by the value of 
the sum of the resistances of VR2 and T1 at that instant, 
since C2 and C3 are constant. Thus the amplifier has 
maximum gain at a frequency selected by the value of 
(VR2 + Rds) where Rds is the drain-to-source resistance 
of the FET. Any change in the value of this sum causes 
the amplified band to shift along the frequency axis, pro¬ 
ducing the Wah effect. 

Control of this is achieved by using T1 as a voltage 
controlled resistance, since the relation between voltage 
at the gate and resistance across the drain and source 
voltage is linear or nearly linear. Harmonic distortion is 
eliminated by using a network comprising R2, R3 and 
C5 to feed half the AC signal appearing at the drain 
terminal into the gate of the FET. 

IC2 is used as a free running multivibrator, producing 
a square wave as the capacitor C7 charges and discharges 
through VR3 and R5 whenever the voltage across C7 
exceeds the fixed voltage at the non-inverting input of 
the device. VR3 thus affords contiol of the rate of oscil¬ 
lation. 

Since the square wave available at the output of IC2 is 
unsuitable for feeding to the gate of the FET, IC3 is used 


as an integrator to convert the square wave to a triangu¬ 
lar wave which can be fed to the gate of T1. 

In our circuit, with 1C3 being used as an integrator, R8 
and C8 are chosen to suit the frequency of the square 
wave being fed into the input, and the output voltage 
required. This is then fed to the gate of T1 via R4. 

C6 was found to be necessary to absorb some spurious 
clicks that appeared in the output. These noises emanate 
in the oscillator, and it may be necessary to earth the 
body of the potentiometer, VR3. or to increase the value 
of C'6 if the clicks are audible in the built unit. 

SI is a DPST toggle used to switch the unit on or off; 
and S2 is a click-click type footswitch connected so as to 
bring the unit into the signal path in one position and to 
bypass it in the other. 

In use 

The unit is connected between the instrument and the 
amplifier. The input is fed through SKI, while output for 
the amplifier is taken from SK2. With the instrument and 
amplifier connected, VR1 and VR3 set about halfway, 
advancing VR2 towards minimum resistance, playing the 
instrument should produce the automatic Waa-Waa 
sound, at a rate of about 1 to 2 Hz. 
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It the effect is not heard, the footswitch S2 is in the 
bypass position or you have forgotten to switch on the 
power switch SI. With VR2 set at minimum resistance, 
advance VR3. The rate of Auto Wah should increase 
steadily, till it is like a bubbling sound when VR3 is at 
minimum resistance. If it is found that at this position the 
rate is too fast to produce any audible effect, R5 may be 
increased slightly from its nominal value of 2.7k to about 
3k or 3.3k. 

Also, it may be found that the rate of Auto Wah does 
not vary linearly with rotation of VR3. Upto about half¬ 
way, VR3 does not seem to produce much change in the 
rate, beyond this the rate increases linearly with further 
rotation of VR3. A logarithmic potentiometer was tried 
for VR3 and it was observed that the control functioned 
linearly upto the halfway point, beyond which the faster 
rates were compressed together. Since the unit sounds 
more interesting at the faster speeds, the linear potentio¬ 
meter was preferred as it gave better control. 

VR2 should control depth of Auto Wah; with VR3 set 
about half way, turning VR2 down to maximum resist¬ 
ance should cause a sort of tremolo in the sound but no 
Wah sound, with the auto-Wah sound appearing and be¬ 
coming more vicious as VR2 is rotated towards minimum 
resistance. If a brighter sound than available with VR2 in 
this position is desired, replace C2 and C3 with 0.01 *iF 

1 The 8085 Microprocessor Fundamentals 
and APPLICATIONS (Hands-on) Vol. I. 76 
Control Experiments (with the Intel SDK-85; 
Applicable to any 8085 System) 

The 8085/SDK-85 (Hands-on) Vol. II with 54 
Control Experiments. SET Rs. 850/- 

2 Silicon General Linear Integrated Circuits 

Product Catalog Rs. 75/- 

3 INTRODUCTION TO 
MICROPROCESSORS: 

Volume 0 : The Beginner’s Guide 
Volume 1 : Basic Concepts 
Volume 2 : Real Microprocessor 
Volume 3 : Real Support Devices 
Volume 2 & 3 1978/79 Update — 

(Together with 3-ring Binder for 

Volume 3 and Updates) SET. Rs. 1,800/- 


capacitors. Conversely, if the unit is to be used with bass 
guitars, its harmonic range will be on the higher side, so 
C2 and C3 may have to be increased up to 0.047 /aF or 
even 0.1 /aF each, the main criterion being the quality of 
the sound. 

Coming to the function of VR1, this is a preset which 
gives some control over the O-factor of the filter (i.e. the 
sharpness of the peak of the band passed). It is set to give 
the type of sound preferred by the constructor. There is, 
as may be expected, interaction between VR1 and VR2. 
So setting of VR1 should be done with VR2 at the maxi¬ 
mum depth (i.e. minimum resistance). Also, VR1 
causes some change in the gain of the unit, and after 
adjustment of VR1 overall gain may need to be increased 
or decreased by increasing or decreasing the value of R1 
slightly. 

After all these procedures have been completed, the 
unit may be dismantled for painting. (Our case was of 
aluminium, anodised to a dark violet shade.) Labels may 
be used to indicate the input and output jack sockets, 
and RATE and DEPTH controls. Rubber feet should be 
screwed on to the base of the unit to prevent it from 
slipping while in use. 

Now jack in, set the rate and depth controls to give the 
required effect, and thump on the footswitch to bring in 
the effect whenever needed. □ 


4 THE 8086 BOOK 

Rs. 225/- 

5 ClARCIA’s CIRCUIT- 
CELLER (VOL. 1 & II) 

Rs. 325/- 

6 THE 8089 I/O Processor 
Handbook 

Rs. 150/- 

7 Interfacing to S-100/ 

IEE 696 Microcomputer 

Rs. 225/- 

8 Introduction to 8080/8085 
Assembly Lang. Programming 
(A Self-teaching Guide) 

Rs. 150/- 

9 8080/Z80 Assembly-Language 
Techniques—for Improved 
— Programming 

Rs. 150/- 


ALL INTEL’S publications, available on specific order. 

An additional charge of Rs. 20/- as packing/forwarding/postage/etc., is leviable on every 
despatch we make to you. PRE-PAYMENT IS NECESSARY for purchase orders payable by 
BANK DRAFT/MONEY ORDER in favour of 

MAYAN INDUSTRIAL CORPORATION., Kalbadevi Post Box: 2355, BOMBAY 400002 
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VETRIL 

TV DEFLECTION 
COMPONENTS 

• DEFLECTION YOKE 

• LINE OUTPUT 
TRANSFORMER 

• LINE DRIVER 
TRANSFORMER 

• LINEARITY COIL 

We manufacture all types of TV 
Deflection Components. 

We supply TV Deflection 
Components to all reputed TV 
receiver manufacturers in India. 

Our components have proved to be 
the best available in India for the 
quality and performance. 


For details, please write to: 

Marketing Manager, 

VETRIL ELECTRONICS 
PVT. LTD., 

SB-111, Peenya Industrial 
Estate, Bangalore 560 058 

Telephone: 38415,38043 
Grams: VETRILOO 


VETRIL 
ELECTRONIC 
EQUIPMENT AND 
INSTRUMENTS 

Our Product Range: 

e POWER SUPPLIES 
e POWER SYSTEM EQUIPMENT 
e DIGITAL INSTRUMENTS 
e BATTERY TESTING 
EQUIPMENT 

e BATTERY CHARGERS AND 
RECTIFIERS 

• AUTOMATIC VOLTAGE 

REGULATORS 

• TELECOMMUNICATION LINE 

EQUIPMENT 

• RANDOM SIGNAL MEASURING 

INSTRUMENTS 

• ELECTRONIC RELAYS 

• GAS DISCHARGE TUBES 

• CUSTOM BUILT ELECTRONIC 

EQUIPMENT 

• ELECTRONIC FUNCTION 

SIMULATORS 

• 1C TESTERS 

• HIGH VOLTAGE EQUIPMENT 

etc 

For details, please write to: 

Marketing Manager, 

VETRIL ENGINEERING 
COMPANY. 

SB-112, Peenya industrial 
Estate, Bangalore 560 058 
Telephone: 38415 38043 
Grams: VETRILCO 
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ALSO AVAILABLE OTHER MICRO-PROCESSORS, T.T.L., 
V LINEAR & CMOS ICs 


^ We are also indenting agents for BGB COMPONENTS INC, 3004. Topaz Drive. Novato. 
CALIFORNIA-94947. U S A BGB Components is one of the fast growing distributors in the 
field of Semiconductors & Computers Peripherals 'BGB' can offer full range of quality 
elec ironic components at most competitive prices from 

TEXAS INSTRUMENTS MOTOROLA N.E.C. FUJITSU 

NATIONAL SEMICONDUCTOR INTEL HITACHI ZILOG 


Please contact for all your future requirements. 



COMPONENT RESOURCES INDIA 

206, KAISONS HOUSE, 84 JMEHRU PLACE. NEW DELHI-110019, Phone: 646212.681897 
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CONSTRUCTION 


DIGITAL 
CALENDAR 
Showing Day, 

Date and Month 

D. Linga Reddy 



T hough this digital calendar is a bit expensive, it is 
likely to be of interest to experimenters. Being 
sleek, it can be hung on a wall or put on a desk. 

The calendar can be set every morning by just pusing a 
switch, and even that may not be necessary if it is 
connected to a digital clock. By connecting the PM indi¬ 
cation pin of the clock to input of date section of the 
calendar, automatic advancement of the 'date’ every 24 
hours can be ensured. The combination of the clock and 
this calendar would thus show the time, day, date, month 
and the year automatically. The year will, however, have 
to be reset (internally) on the first of each January. 


Working 


A bounce-free switch (SI) is used to change date, as 
shown in Fig.l. An R-S flip-flop is made with the help of 
simple and inexpensive NAND gates (N1, N2). NTs out¬ 
put is connected to the input (pin 14) of 1C1 (decade 
counter 7490 connected in divide-by-10 mode) through 
push-to-off switch S2. 
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Mr D. Linga Reddy it a lecturer in Physics for postgraduate courses in 
Engineering, Physics and Instrumentation at Osmania University. 
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The BCD outputs from 1C1 are fed to IC2 (BCD-to-7- 
segment decoder/driver 7447), and from IC2 to DPI 
(common-anode, 7-segment LED display FND507) 
through current-limiting resistors (R1 through R7) to 
glow as units of date (0 through 9). Transistors Tl and 12 
(BC109) are used to give proper shape to the digits TV 
and k 9’ so that they appear as & and 9 instead of b and 
9. This action is made clear by Table 1. 

The D output (pin 11) of KM is fed to the input (pin 
14) of IC3 (7490 connected in divided-by-4 mode). IC4 
and DP2 (tens of date display, FND507) are connected in 
such a way that whenever A and B outputs (pins 12 and 
9) of IC3 go low, display DP2 is to increase the ‘blank.’ 
The blanking is used so as to reduce the current con¬ 
sumption and to increase the life of DP2, throughout the 
dates from 1st to 9th of every month, in a year. 

If ripple-blanking input (pin 4) of IC4 is low (0), the 
seven outputs of IC4 go high (1), forcing DP2 to the 
blanking state. Truth Table 2 explains the action. 
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Resetting of the dates circuit is done by AND gate A1 
(1/3 7411, triple 3-input AND gate). Only when the 
AND gate output is high (1), both IC1 and IC3 get reset. 

Table 3 is self-explanatory. It shows that 32 dates (0 to 
31) are displayed in all. Of course, there is no need of 
displaying ‘O’ date. But with these ICs (IC1 and IC3) one 
cannot preset to date T, though by using extra circuitry 
one can achieve this. 
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When reliability is imperative 




The Designer’s Choice. 


integral 


THUMB WHEEL SWITCH 


INTEGRAL SYSTEMS AND COMPONENTS PRIVATE LIMITED 


FACTORY: 45,7A, GUBBANNA INDUSTRIAL ESTATE, 6th BLOCK. RAJAJINAGAR, BANGALORE.560 01( 
RtGD. OFFICE: 93/1. NANDI OURG ROAD. BANGALORE-5BO 046 • T«l.351914 
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Manufacturers of: 

(1) Resin Cored Solder Wire 

(2) Urea Base Solder Wire 

(3) Silver Solder Wire 

(4) Solid Solder Wire 

(5) Special Solders 

(6) Solder Sticks 

(7) Solder Strips 

SVICTOR MULTICORE 
SOLDER PVT. LIMITED 


Regd. Office: 

39/1, Coles Road. 
Fraser Town, 
BANGALORE 560 005. 


PLASTIC FILM 
CAPACITORS 


Factory: 

Off Hennur Road. 
BANGALORE 560 005 


Telephones: 577828 & 578008 
Grams: "SOLVIC". 


Are type approved and used by. 
major public & private sector 
Electronic industries, 

DIELECTRIC Metallised Polyester, 
Polycarbonate & Film/Foil 
Polystyrene Capacitors 
VOLTAGES '' 


63, 100, 250, 400. 630, 1KV, 2KV, 
3KV, 4KV, 5KV, 6KV, 8KV, & 



Gen-Purpose-Commutation - RC Networks 


Manufactured by: CTR MANUFACTURING INDUSTRIES LTD 
Authorised Stockists 

precious ELECTRONICS CORPORATION 

3, Chunam Lane.Dadasaheb Bhadkamkar Marg, 
BOMBAY 400007. Phones: 367459, 369478 
• 9, Athipattan Street, Mount Road, MADRAS 600002 
Phone:842718 
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fIg, 1: Circuit diagram for the digital calendar 
PARTS UST 


Semiconductors: 

ICMCMC&IC7 
l€8 — 7490decade counter 

IC2,104,106 —7447 BCD-to-7-Mgment decoder/driver 

*C§ —74421-oMtl decoder 

KVO —740&gaad 2-input N AND gate 

ICI1 —2-input NOR gate 

IC12 , — 7411 triple 3-input AND gate 

JC13 —7805 5-volt 1-amp voltage regulator 

T1-T4 —BC1W low frequency silicon transistor 

Di-4>7 : r‘ •' 

'DM,Dll2i#PS^'pP8, — FND 507 conunon-anode display 1 

jDtiiptyy ; '■ 

BR1 ' 1 'brt%e.'rectifier 
' .S'jfrcnriMmh' ’ ^ 

R}-|t27' " -330-ohm 

R28.R29 : —lk . 

fi\ . —ld«(S» + 68)<*tn 

’ —.4.7ft- ' 


icio 

icn ■■■■.. 

IC12 

IC13 

TI-T4 

Di4» ; i" 
DP1,PP&DP5*|>P8 
01*3,094 - 'i,‘> ; V 
BRt V 


The B output (pin 9) of IC3 is fed to the input (Pin 14) 
of IC5. The action and circuit of this section for display¬ 
ing the months is exactly similar as that of the date 

APRIL 1983 


Mkcdumw 

XI 


230V priroary; 9V, 1A secondary 

transformer 
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cord, suitable enclosure etc. 


counter (the combinatin of IC1, IC2, DPI, T1 and T2)., 
The output (pin 11) of IC5 is fed to the input (pin 14) 
of IC7 (connected in divide-by-2 mode). The tens of 
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months display (DP4) has to glow only in the months of 
October, November and December. This requires the A 
output (pin 12) of IC7 to be high (1). Since all the dis¬ 
plays (DPI to DP4) used here are common-anode type. 
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Fig. 2: LED display connections for showing the year 19B3. 


come this also by using some extra circuitry, but it may 
not be worthwhile. 

Day indicator 

The day indicator circuit is the same which appeared in 
Feb. ’81 issue of EFY (Mr Subhas Sarkar’s article). 

Nl’s output is simultaneously connected to the day 
indicator input (pin 14) of IC8. Push-to-off switch S3 is 
included so that the day may not change during date 
setting from 31 to 0 and then to 1, or at the end of months 
having 30 or lesser number of days when date alone 
needs to be set. For all the remaining dates, the date and 
day change simultaneously on pusing SI which may be a 
push switch instead of the toggle switch shown (for a 
clearer visualisation). 

As an option one can use a month setting switch S4 
(one-pole two-way toggle or push-to-on switch). It is use¬ 
ful where the power failure is frequent. As and when the 
power restores, the months display would show ‘O’. As 
it would be a tedious job to set the month by pushing 
switch SI 31 times the number of the month (31 x 11, if 
the month is November, for instance), switch S4 would 
prove useful to reset the month on restoration of electric 
supply. 

The year display is again purely optional. The 7- 
segment LED displays (4 x FND507)may be connected 
as shown in Fig.2, to show the year 1983. Once in a year 
the units of the year display will have to be wired to show 
that particular year. The current limiting resistors are not 
used for all the segments individually, as in the usual 
counters, but connected to the common anodes collec¬ 
tively, from the 5V supply (pins 3 and 8) to each display. 


to invert the high signal a NAND gate N3 is used. Al¬ 
ternatively, one can use common-cathode display for 
DP4 and avoid N3. Just pick up any 7-segment display 
from junk-box, whose ‘b’ and ‘c’ or ‘e’ and 'f segments 
are in good condition. Another alternative is to use two 
simple bar (single-segment rectangular) LEDs. Thus, a 
decoder/driver 1C can be saved. 

Resetting of months circuit is done by the AND gate 
A2. 

From Tabic 4 it is evident that divide-by-13 mode is 
used for months (0 to 12), and the same difficulty of an 
unnecessary display ot ‘0’ comes after 12. One can over- 
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Construction 

Fig.3 shows the circuit for a fixed 5-volt, 1-amp ripple- 
free, stable and regulated power supply. The regulator 
IC10 (MC7805) is provided thermal and short circuit pro¬ 
tection. It is a simple and standard circuit for power 
supply. 

Fig. 6 shows the pin connections of s >me ICs and dis¬ 
plays used in this project. Fig. 4 shows actual-size 
double-sided PCB pattern for the digital calendar, while 
Fig. 5 shows the components layout for the double- sided 
PCB shown in Figs 4(a) and 4(b). 


ELECTRONICS FOR YOU 





Indotherm 
Soldering Irons 

Made in technical collaboration 
with Danotherm Electric, Denmark 



Indotherm Electric 
manufactures special 
purpose Mini Soldering Iron 
for soldering electronic 
components in the assembly 
of calculators, radios, T.Vs 
etc. These irons, made as 
per European standards 
have built-in glow lamps, 
replaceable tips and heating 
units, and are totally non¬ 
magnetic and corrosion- 
proof, wherein the outer 
casing of heating unit is made 
of stainless steel. Popular 
both for industrial and hobby 
purposes. 


Available in wattage range of 
10 to 100 and voltage range 
of 6 to 240. The accessories 
available are iron-plated long¬ 
life tips in various shapes, 
sizes, step down transformers 
and temperature regulators. 

INDOTHERM ELECTRIC 

46, Bhaveshwar Bhavan.Gokhale Road (North), 
Oadar, Bombay-400 028. Phone: 422 0835 


YOUR SOLDERING IRON 
CAN BE USED 
MORE 

EFFECTIVELY f* 
WITH.. i 


Rider 

CORD DIMMER 

• High Voltage causes 
soldering iron to fuse 
Rider Cord Dimmer 
reduces voltage, protect 
it from fusing and 
increase life of filament. 

• 65 W soldering iron can 
be used as 10,25,30 

65 W soldering iron 

• Very easy installation. 
With cord dimmer it is 
just nlug-m type. 

• Fully solid state circut. 



POMERTECH 

IWERNATIONAL 

10D Hill View Industrial (state. 
Gltstkspar (West). Bombay 400 018 
Tel : 586113 


INNOVATION/PI E/09 A 


Matchless in Design 
and Performance 

STABLINE 

Quality Products : 


1. Servo Controlled Voltage Stabilizers. 

(Accuracy ±0.6%) 

2. Uninterrupted Power Suppliee. 

3. Current Transformer upto 22KV. 

4. Potential Transformer upto 22KV. 

5. Single Phasing Preventor. 

6. Electronic Timer. 

7. Rectifiers for : 

(a) Electroplating 

(b) Electro Chemical Industries 
S. Temperature Controller. 

As per I.S. specifications. 

STABLINE ELECTRONICS PVT. LTD. 

POST BOX NO. 1239 DELHI-110 006 
TELEPHONES : 292782, 291973 
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pattern for one side of the double-sided PCB. 



Fig. 4(b): Actual-size pattern for reverse side of the PCB. 
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WHAT'S HAPPENED TO ALL 
THOSE QUALITY FERRITES? 



Have you been wondering where the 
quality pot-cores. U-cores. E-cores, 
yoke rings, toroids and a wide range 
of products from Hilvarsum disappeared? 

A LOT OF THINGS 
HAVE BEEN HAPPENING 
AT HILVERSUM LATELY: 


We are back and rearing to go: 

Beliable supplies excellent service and 
high product quality, are just some of 
your needs we are going to satisfy. 

Because Hilversum today have the 
services and infrastructure of a large 
professional organisation at their disposal- 
at your disposal 

—and the Siemen's connection only 
strengthens our argument-So let’s get 
together for a better tomorrow! 


HILVERSUM. 

THE TRUSTED NAME IN FERRITES. 

LICENCE: SIEMENS AG. MUNICH 



HILVERSUM ELECTRONICS LTD 

144 Siva ram Parungudi Thoraipakkam 


MADRAS 600 0096 

Telephone 412004 Grams: "HILELECTRO" 


ELECTRONICS FOR YOU 


As a whole, this digital day, date, month and year available easily in the market. Also, this calendar can be 
calendar is most economical to the extent possible, in- coupled to a digital clock, if available, thus avoiding 

volving a minimum number of ICs and diaplays that are manual setting daily. □ 
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WHY ANAND ELECTRONICS IS THE MOST TRUSTED 
COMPANY IN PCB TECHNOLOGY? 


1 We adopt continually developing 
technology to meet customers specific 
requirements in Printed Circuit Boards. 

2 We produce most reliable, precision 
PTH PC Boards with high package 
density. 

3 We have high volume production 
facilities for PTH and single skied Glass 
Epoxy PC Boards. 


4 We have very much improved on our 
delivery schedules. 

5 We have complete facility for PCB 
artwork and filmwork. 

6 Our prices are definitely competitive for 
bulk quantity orders. 


Mail your enquiries with 
drawings/specimen samples to: 


ANAND ELECTRONICS PRIVATE LIMITED 

Post Box No. 16, Krishnsglrl Road, 

HOSUR-635109. 

Phone: 2351/2322 Tlx: 0458-241 
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Key Bounce Eliminator for Single 
Contact Key 

Here is an inexpensive circuit which may be used to 
eliminate the make and break key bounce of single con¬ 
tact keys. It uses only two ICs—74P.3, a dual retrigger- 
ablc monostable multivibrator and 7400, a quad 2-input 
NAND gate — and a few resistors and capacitors. 

The circuit is shown in Fig. 1. Before explaining the 
circuit, let us understand what key bounce is for the be¬ 
nefit of those who have experienced it but did not 
understand. 

When a single ‘make contact’ key is released, it is 
found that before making the final contact, in the transi¬ 
tion from no contact to contact, which may be from a few 
tens of nanoseconds to few hundreds of nanoseconds, the 
key in fact makes several makes and breaks. Similar ob¬ 
servations are made while releasing the key. In certain 
applications, where the operation is edge triggered, this 
may not be desirable at all. For instance, if this key is at 
clock input of a toggle flip-flop, multiple triggers instead 
of one may go when the key is activated, which makes 
the key functionally inoperative for this purpose. Thus, it 
becomes an absolute must to have a circuit which gives 
only one pulse when the key is depressed. 

Fig. 2 shows the various waveforms observed in the 
circuit. P is the waveform when the key is depressed, 
showing the key bounce at make and break. B1 is in- 
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verted waveform of P. At the rising edge of B1 the first 
monostable of 74123 is triggered. 74123 is a retriggerable 
monostable so that it gives a pulse determined by its R C 
time constant from the last bounce of key. This time 
constant is chosen to be about 5 milliseconds so that no 
pulse at output results if the key is depressed for less than 
this period. This ensures that output pulse occurs on 
genuine key depression and not with spurious trigger re¬ 
setting from switching transients in power supplies of 
ICs. 


Q1 is the waveform at output of first monostable. The 
dotted portion is one which may or may not occur, de¬ 



pending on key bounce at break (first monostable is trig¬ 
gered at positive edge). The falling edge of 01 triggers 
the second monostable, whose time constant can be cho¬ 
sen according to the pulse width required, which may be 
up to several tens of microseconds (T = 1.2 RC). 

The output waveform of second monostable is shown 
in Q2. The dotted portion is one which occurs if there is 
bounce at break of key contact. The output Q2 is 
NANDed with B1 to give output. We see If the key 
was depressed for more than 5 milliseconds then NAND 
of 02 and B1 gives an output pulse as shown. The dotted 
pulse of Q2 does not give any output pulse when 
NANDed with B1 which now is 0 . Thus the key bounce 
is eliminated. 

DEEPAK RANA 
69 












Achieve absolute 
registration accuracy 
for PC Boards! 


Improve the quality of your PCB 
master artworks with Protecto- 
Bishop ready-to-use ( precision die- 
cut patterns. You set all draftins aids 
precision manufactured to the 
exacting tolerances made with the 
reputed Bishop Graphics 
technology. 

With Protecto-Bishop drafting 
aids, you can position and re¬ 
position the patterns in any 
configuration. A slight pressuie gets 
them firmly anchored in position! 

Protccto-Bishop eliminates side-to- 
side registration problems for 
double-sided PCBs through red and 
blue colour separation technique. 
You get two separate negatives out 
of a single master artwork. Absolute 
registration! 

protecto-bishop 

A blessing to PCB designers 

Protecto-Bishop Drafting Aids 

make it all as easy as 
positioning 
die-cut patterns! 



Manufactured by 

protect o engine ering pvt, ltd. Bombay 

Marketed by 

fee 

Crescent Agencies 
Private Limited 

(Electronics Division) 

Beaumon Chambers 

27/33, Nagindas Master Road, fort 

BOMBAY 400 023 

Phone 273680 273782 

Grams "WEISEL" Telex 011-3640 


PROTECTO-BISHOP 1-X /2-X ASSORTED MINI KITS 

Comprehensive 1-X /2-X assorted mini kits are available containing 
493 items at a heavily reduced price of Rs.275/- each. For detailed 
catalogue and larger requirements, please write to us. 
r--- ~~zr - 

Please send me the Protec'.o-Bishop T 11-X Mini KIT | 1 2-X MINI KiT 
(Tick yout preference) - - 

i [ Enclosed please find advance Demand Draft of Rs275/- [ | I will pay 

postman on delivery (postage free) ~~ 

Name_ 

Address _ 


Phone _ 

L.- 


!? 


I q> 

|E 

,j£ 


For further details contact: 

• Crescent Agencies Pvt. Ltd., 9-N,Munshilal Building, Cannaught Circus, NewDelhi-110001. Tel 42595/43817 • Crescent Agencies Pvt. Ltd., Vinoda 
Con plex,3rd floor,J.C Road,Bangalore-560002* Precious Electronics Corporation, Bombay. Tel: 367459/369478 * Aster 'Graphics, Ahnedabad. 
Tel 2163* Aradhana Electronics Pvt. Ltd., Secunderabad Tel. 822201 * Industrial Electronics Co., Delhi. Tel: 237795 * Texonlc Instruments, Bangalore 
Tel 294620* Deepa Enterprises, Trivandrum. Tel 68343 * Blue Bird Electronics, Dehra Dun. Tel: 27884 * Texonlc Instruments, Madras Tel. 844405/ 
844119 REP Pumps and Machinery Services, Secunderabad Tel, 70596 
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High-Quality Noise Filter 

Quite often in turntables the normal audio is accom¬ 
panied by a low frequency rumbling sound generated by 
the revolving turntable. Most people turn the bass con¬ 
trol down to the minimum to eliminate this sound. The 
rumbling sound vanishes, but so does the rich bass. Since 
most tone control circuits have a maximum slope of 6 dB 
per octave, the cutting of frequencies starts from about 
600 Hz and below such that in order to cut off a rumbling 
sound of 100 Hz or below, parts of higher frequencies are 
simultaneously eliminated to a considerable extent. 

Here is a general high-pass RC filter circuit (Fig.l) 
which cuts off the desired low frequencies, eliminating 
most of the ‘disturbances’ and only a negligible amount 
of the programme’s bass. 

r 

Typical example: IN --11—^ ( 

I.ISOp) 

>R 

(tlMI 

As we know, the reactance offered by C (Xc = 1/2 /r fC) 
is inversely proportional to the frequency of a signal. The 
choice of R and C is, therefore, made in such a way that 
the capacitor offers an impedance of 10-mcgohm at 50 
Hz. Neglecting the effects of phase angle, only one tenth 
of the signal appears across R. At 1000 Hz however the 
same capacitor offers an impedance of 0.5-megohm, i.e. 
two-thirds of the original voltage will appear across R. 
The slope of attenuation of such circuits is 6 dB per 
octave, but when cascaded with another similar circuit 
the effect is multiplied to give the desired result. 

When the stylus moves on an old worn-out record, it 
generates a hissing sound. The proposed general circuit 
has the same approach as the rumble filter. 

The components required are easily available in -the 
market. For LI and L2 use 3H, 10mA filter choke (with 
centre-tap). The connections should be as short as possi¬ 
ble. Use shielded wire throughout and enclose in metal 
box. 

The circuit should be used with a medium-power amp¬ 
lifier and incorporated between the pre-amp and power- 


amp stages. With slight modifications it can be made to 
filter a variety of frequencies. 

SOMNATH BANERJEE 

CMOS/TTL Versatile Test/Probe 

A digital testing circuit that can be used to test or probe 
both CMOS and TTL ICs is presented here. It uses only 
three ICs. There are two (simultaneously usable) logic 
state probes; a pulsating mode detector and two clock 



outputs. The clock and its complementary signal 
(simultaneously usable) take care of all your clocking 
needs while testing digital hardware. 

The circuit, as shown, works from a+5V TI'L supply. 
CD4009A is an inverting buffer cum CMOS-TTL trans¬ 
lator. It is also used to generate the clock. 74121 one- 
shot is used in the pulsating mode to flash LED C when 
input C is pulsating at any frequency. 7473 is a dual JK 
flip-flop. 

Connect point Q to the positive supply of the CMOS/ 
TTL circuit under test. Probes A and B are the logic state 
detectors. If input A or B is high, the corresponding 
LED glows. Probe C is to detect pulsation. Even if input 
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is toggling at high frequency, LED C is flashed at a slow, 
constant rate. (If the input is not pulsating. LED C' as¬ 
sumes either ‘on’ or ‘off state, which docs not signify 
anything.) Absent in most level probes, this is a useful 
feature. 

The clock and its complementary output are variable 
from around 2 11/ upwards, by varying the 2.2-megohm 
control resistor. 

AJITH KUMAR N. 

Bar-Graph Mains Voltagelndicator 

This circuit indicates the AC mains voltage in the form of 
a bar-graph display, and can be useful to hobbyists — 
particularly in areas where the voltage fluctuation is 
severe. The display is graduated in 6 steps of 25V from 
150V to 275V. The neon lamps light up in succession as 
the voltage increases from 150V to 275V with one lamp 
lighting up at 150V and all the six lamps lighting up at 
275V. 

The circuit for each voltage level consists of a neon 
lamp and two resistors. The neon lamp lights up when 
the voltage across R2 is equal to the breakdown voltage 
of the neon lamp. The values of R1 and R2 are selected 
such that the neon lamp lights up at the designated vol¬ 
tage level. 

Since neon lamps available in the market usually have 
breakdown voltages ranging from 60V to 75V, values of 
RI and R2 for neon lamps with breakdown voltages of 
60V and 70V are given. However R2 can be replaced by 
a 100k preset in each voltage level. The display can now 
be calibrated by using a variable AC source to give 150V 
and adjusting R2 at that level so that the neon lamp just 
turns on. The voltage is increased and the other presets 
are similarly adjusted. 
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All resistor values are in kilohms. 
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Rohm 

I THE RELIABLE QUALITY I 
CARBON FILM RESISTORS 


Rohm now offers you 1/4 watt Carbon Film 
Resistors of International Standard. With an 
automatic production line, rigid control of 
raw materials and foreign trained Engineers 
you are assured of a quality product. 

Wr ite today for catalogue or contact 
our Stockists. 

Manufacturer* 


RESISTORS INDIA INCORPORATED 


SO Developed Plot, Old Mahabalipuram Road. 
Parungudi. Madras-600096 Phone 644169 846366. 


STOCKISTS 

SINGH TRADING CO 
9 Blacker* Road. Madras 600 002. 

CROWN ELECTRONICS 
21/2. Narasmgapuram Street Madras 600 002 

JUMANI RADIO CORPORATION, 

Nn 3, Chunaoi Lane, 

LaminQton Road, Bombay 400007. 

NARESH RADIO CO 
1 Madan. Street Calcutta-700 072. 

MOHAN RADIOS 

278. Laipathral Market. Delhi-110006. 

IXPO ELECTRONICS COMPONENTS 
Pallimukku Jn. M G. Road. Cochin-682 016 
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MICA CAPACITORS 
ARE NOW 
AVAILABLE FOR THE 
INDIAN MARKET 




J 


Ym, that's right... 

JV DIPPED MICA CAPACITORS have now come into the Indian 
market with a trail of satisfied customers all over the world, 

US MIL AND LCSO approved too. You now need not import your 
Mica Capacitor requirements, Select from JV's extensive line 
of miniaturised high quality rugged range and substitute for 
the less stable ceramics that you were till now forced to use. 


MUON DATA 


STABILITY DATA 


STYLE 


ReMM Lead unM* 

Operating Tempi —88*Ct© +1M*C 
Oapooltanoe Range 1 to to 30 Kto 
T olerance e tM to to ±20% 
vonaQW 9uv ana aoava 



Temp. Ceefllotent as lew 
a* 0 to + 70 MM/*C 
a> ISM tor002 to 
Capoottanoe drift a* 
lew a*OAS% + 0.1 to 



■be 

CAR. RANQC 

DM S 

1-400 to 

DM10 

i-isoo to 

DM18 

1-1200 to 

DM10 

430-12000 to 

DM30 

aiuWUI 



For your requirements write or call 
Marketing division 

J.V. ELECTRONICS LTD. 

808-9 Meghdoot, Nehru Place 
New DelhfnooiP 

Tel: 681671,682003 Cable: Sllmlca 
Telex: 031-3698 
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The scanner is available for all standard 


MINIATURE SWITCHES 

‘Calonix’ offers professional grade Minia¬ 
ture Switches in toggle, rocker and lever 
handle types for use in electronics and 
telecommunications equipment. Made of 
Melamine casing in stainless steel housing, 
they provide silver-plated and gold-plated 
brass contacts or coin silver contacts. Con¬ 
tact rating is 2 amps with resistive load at 
250V AC or 28V DC. 20,000 make and 
break cycles for silver plated and 100,000 
cycles for coin silver contacts can be 
expected. 

Contact: Calonix Electronics Pvt Ltd, 
79 Nagindas Master Road, Fort, Bombay 
400023. 

UNIVERSAL COUNTER 

Hindustan Instruments claim to have 
introduced India’s first direct counting 
100MHz Universal Counter. HIL 2722 
offers a set of five universal counter mea¬ 
surements — Frequency. Period, Time in¬ 
terval, Ratio and Totalise. 

The input signal conditioning controls 
include automatic trigger level setting with 
LED trigger level monitors, AC/DC cou¬ 
pling, slope selection and 50-ohm/lM 
impedance selection. 

A 10MHz oven-controlled time base is 
incorporated. Time interval measure¬ 
ments can be performed with 100ns reso¬ 
lution on non-repetitivc signals. With 
averaging this resolution improves to 1 ns 
for signals which are repititive. 

The other unique features include 
multiplexed BCD output on the rear 


panel, facility to monitor trigger level set¬ 
tings on channels A & B. programmable 
time base output 0.1 Hz to 10 MHz and 
provision to use an external time base 
input. 

Contact: Hindustan Instruments Ltd, 

Vishal Bhawan, 95 Nehru Place, 

New Delhi 110019. 

DIGITAL AUTO TEMPERATURE 
SCANNER 

Arun claims to have introduced Digital 
Auto Temperature Scanner for the first 
time in India at the most economical 
price. Its channel switching is based on 
CMOS technology instead of the conven¬ 
tional reed switches, and the channel 
number and corresponding temperature 
are indicated by 7-segment LED display. 

The scanning rate can be selected from 
1 second to 15 seconds per channel by 
pushbutton switches. Hold mode iacility 
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helps to freeze a particular channel read¬ 
ing. Thermocouple break indication is 
provided by LED lamp. 


industrial thermocouples. 

Contact: Arun Electronics Pvt Ltd. 

11 1251120 A nsa Industrial Estate, 
Sakivihar Road, Sakinaka, 

Bombay - 400072 

CLAP LIGHT 

This simple electronic bcdlight, called 
‘Clap Lite' by the manufacturer, can be 
put on or off by just clapping one’s hands. 



or through any other similar sound pro¬ 
duced within 3 metres from it. It works on 
230V AC mains but draws very little cur¬ 
rent as it uses a small 0.6W bulb only for 
lighting. Price: Rs‘)5. 

Contact: Rarathtronics, 53 Temple Street, 
Malleswaram, Bangalore 500003. 

SERVO STABILISERS 

‘NET Servo Voltage Stabilisers employ 
rclayless solidstate circuitry to control the 
servomotor for stepless voltage correction 
at high speed without overshoot. The out¬ 
put remai is within -tO.5% of the desired 
voltage, without any waveform distortion. 

The stabilisers claim high efficiency and 
remain unaffected by line frequency varia¬ 
tion (between 47Hz and 62Hz). Auto/ 
Manual facility options arc available at the 
front panel. 

Single-phase servo stabilisers with 230V 
nominal output arc available in 0.5 kVA 
to 18 kVA capacities. Three-phase balan¬ 
ced output stabilisers with 4(X)V nominal 
output are available in 6 kVA to 90 kVA 
capacities, and unbalanced output type 
(3-phase,400V output) are available in 6 
kVA to 45 kVA capacities. 

Contact: Nagar Electronics & Instruments 
Pvt Ltd, 5/3 West Patel Nagar, New Delhi- 
11000H. 
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: Allahabad Elec A Electronics 
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Radio Electronic* 
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C Mandar Electronics 
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C Indian Tech Product* 

□ Dewan Radio* 
HYDERABAD 

Cl Sltilp* Electronic* 

a 

INDORE 

C Alla* Sale* Agencies 

JAIPUR 

□ Eltronica 

O 


KANPUR 

C Evaron Associates 

m 

KOTA 
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MINIATURE RELAYS 

PLA Series M Miniature Relays (modified 
version) employ, special assembly which 
absorbs transit bumps, thereby preventing 
any damage to contact blades in the tran- 



MINIATUSE REt AYS 

sit. It is available in basic 3 types: MCC) 
(open-type), MCC (enclosed) and type 
MPC (plung-in) 

Basic relay in type MPC instead of 
being suspended by weight of wires is 
rigidly fixed to the base. This unique fea¬ 
ture safeguards the relay under transit 
bumps. Embedded brass inserts in the 
cover in place of threading generally 
adopted avoids crack development inside 
the cover. 

Available with 1, 2 and 3C/0 contacts 
rated for 6-amp duty with coils suitable 
for 6 to 240V AC/DC. 

Contact: Sai Electronics, Thakor Estate, 
Kurla Kirol Road, Vidyavihar (West) 
Bombay 400086. 

CLOCK-CUM-DEFROSTER 

iONtime’ automatically switches off a 
fridge every night, and restarts it after 2V* 
hours. The frost accumulated during the 
day melts-out within this period. As a re¬ 
sult, the fridge works more efficiently, 
electrical consumption reduces by 8% and 
weekly cleaning is not required. 



Connecting IONtime is very simple, and 
there is no need to call an electrician or a 
mechanic for this purpose. Besides, 
IONtime serves as an accurate quartz con¬ 
trolled Digital Clock. 

Contact: Ion Electricals, 

307 Owner’s Industrial Premises, 

505 Gahrial Road, Mahim, 

Bombay 400016. 

DIGITAL CLOCK 

‘Sensor’ Digital I.lectionic Wall Clock 
introduced by Product Promoters, being 
crystal based, gives an accuracy of 15 
seconds a month. It operates on 230V AC 
mains, but battery back-up is provided by 
six. 1,5V cells. Though display remains off 
during mains failure, exact time is dis¬ 
played on return of power. 
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Time is displayed through nearly 9cm 
high digits comprising red LEDs in 
7-segment arrangement, so that it can be 
seen comfortably from as far as 20 metres. 
Contact Product Promotors, 

Post Bos 3577, Lujpat Nagar. 

New Delhi / 10024. 

CURRENT TRANSFORMERS 

‘Meco’ introduces DIN type current trans¬ 
formers, conforming to DIN 42600 specifi¬ 
cations. that are housed in ABS plastic 
casing, suitable for metering application. 
The central opening is rectangular in 
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shape $nd hence can be slipped over Bus 
bar easily. These CTs, supplied with cap 
for sealing the secondary, can be used in 
dusty environments too. Mounting brac¬ 
kets are supplied at extra cost. 

Standard ranges available are from 
50/5A to 600/5A, withstanding load from 
1.5 VA to 15 VA. 

Contact: Meco Instruments Pvt Ltd, 

310 Bharat Industrial Estate, 

T.J. Road, Sewree, Bombay 400015. 

SINGLE PHASING PREVENTER 

‘Otronic’ Single Phasing Preventer with 
built-in surge protector is environment- 
proof, according to the manufacturer The 
surge protector drains off over-voltage 
transients (surges) and enables longevity 
of the device. The preventer is well pro- 
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tectcd against moisture which could other¬ 
wise affect it during rainy seasons. 

It is available in three types — for auto¬ 
matic instantaneous tripping, automatic 
time delayed tripping, and manual time 
delayed tripping with trip indication lamp. 
The preventer is suitable for any HP 
motor working on 415V, 50Hz supply. 

The preventer works on zero phase se¬ 
quence principle and protects the motor 
under no load to full load condition. Each 
unit withstands 2kV HT test. 

Contact: Otronic, Lawyers Chamber- 
Ground Floor, 18 Picket Cross Road, 
Bombay-400002. 
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• DIGITAL TEMPERATURE INDICATORS 

• INDICATING PROPORTIONAL TEMPERATURE 
CONTROLLERS/PROGRAMMERS. 

• MULTIZONE PROPORTIONAL TEMPERATURE 
CONTROLLERS. 

• PROGRAMMABLE CONTROLLERS FOR 
TEMPERATURE, CURRENT, VOLTAGE, POWER, TIME. 
PRESSURE LEVELS & FLOWS ETC. 

• MULTISTAGE PROGRAMMABLE PROCESS TIMERS 

• DOFF TIMER CONTROL PANELS FOR SYNTHETIC 
FIBRE INDUSTRIES. 

• DIGITAL TACHOMETRES. 

• MULTICHANNEL DATA DISPLAY SYSTEMS. 

• PERIODIC REVERSIBLE CURRENT SYSTEM. 

• THYRISTOR POWER CONTROLLERS FOR 
ELECTRIC FURNACES. 

• AUTOMATIC POWER FACTOR CORRECTION 
RELAY MODULE 

• THYRISTOR CONTROLLED AC POWER 
SUPPLIES (INVENTORS) 

• CUSTOM BUILT DIGITAL/ANALOG ELECTRONIC 
EQUIPMENTS & SYSTEMS. 

PLEASE CONTACT: 

THYRISTOR POWER CONTROLS PVT. LTD. 

598,1 Oth 'B' Cross, West of Chord Rood 

llnd Stage, Mahalakshmipuram P.O. 

BANGALORE-560086 


ALFA POSITIVE 
1 NEGATIVE ACTIVITY 
\ PROBE (PNAP) 

m Features 

M * Five Tests High (+), Low (—), 

M Clock. Ground & 

M Broken Connection 

» * Single Tristate LED Indicator 

S * Operatma Voltage* 3Vto ±75V 

M * Belt Powered 

M * Small, Pencil Sire. 

w * Low cost Long Life 

M Applications 

•» ‘ RS-?32 Interface Equipments 

*' r * ‘ Computer peripherals 

Telex and Teleprinters 
Telephone Exchanges 
Medicai Equipments 
Instrumentation & Control 
Equipments 


/vLFA 

y 


Manufacturers 

Alta Products Company. 

FF 11 Baiai itousu 97 Nehru Place. 
New Delhi-110019 Ph . 682463 


audioviiion 


ALWAYS MEANS 

HIGH QUALITY RESISTORS 


O 


CARBON FILM 1 / 2 sn/ 4 i 

Low T C R Gk Drift 


O W1REWOUND AXIAL-so- 

The best in pprfnrmanceS price 


Lets you stand on solid ground 

AUDIOVISION 

17, CHAKRABERE ROAD NORTH CALCUTTA-700020 
TEL. : 47-8221 Cable : ORPHEUS 

Agent for A.P. 

Maxmark Electronics Pvt. Ltd. 

F-101,1st Floor, Shah]ahan Apart manta, 

Khairatabad. Hydarabad-500 004. 

Grama: MAXMARK Tala: 41117, 31237 
Talax : 168 407 PNRC IN 
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CIRCULAR CONNECTORS 

Circular Connectors are primarily design¬ 
ed as quick release heavyduty, waterproof 



CIRCUIAR CONNfCTORS 

and high-performance connectors for 
electrical, electronic and machine tools 
industries. These connectors can with¬ 
stand severe shocks and vibrations and 
take general rough handling. Robust cor¬ 
rosion resistant housings are coupled by 
course threads. These connectors conform 
generally to Joint Services Specifications 
(JSS 50812). 

Presently available are shell sizes 2,3,4, 
5, 7, 9, 14. 16, 24, 37 & 38 poles. Present 
series is rated for 12 amps and 500V AC. 
Combination of power and control circuits 
is possible. Connectors for current ratings 
up to 100 amps and higher voltages can be 
developed. 

Contact: Sameer Electrical Enterprises, 
612-CIDC Industrial Estate, 

Baroda 390010. 


CAS/FUME/VAPOUR DETECTOR 
ALARM 

This new version of multipoint gas detec¬ 
tion instrument detects the presence of 
combustible gases, LPG, gobar gas, 
hydrocarbons, ammonia, hexane, hydro¬ 
gen, acetone, benzene, chloroform fumes, 
alcohol vapours, carbon monoxide, sol¬ 
vent vapours, methane, poisonous gases, 
acetylene etc. It sounds an alarm at a level 
which is adjustable. There is arrangement 
to function a maximum of four numbers of 
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various gas detector heads at a time. 
Contact: Subtronics, "Kaliandas Vdyog 
Bhavan ”, 147, Near Century Bazar, 

Worli, Bombay 400025. 

STRIPBOARD & CUTTER 

General-purpose PC'B Stripboard and 
Cutter introduced bv Fiji Electronics help 
to wire a circuit with convenience. At pre¬ 
sent two types of strip boards arc being 
manufactuied — one with 2.5mm pitch 
and the other with 3.8mm pitch. Strip- 
boards with 3.8mm pitch are suitable for 
circuits using discrete devices whereas the 
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2.5mm pitch boards are meant for circuits 
using DlLtype ICs. 

Contact: Fiji Electronics, Puthencurichy, 
Trivandrum 695303. 

METAL ETCHING INK 

The Etching Ink can be used for identifi¬ 
cation of components made of steel and its 
alloys, copper, zinc, brass etc. The ink will 
etch the metal by 5 microns, depending 
upon the surface condition. 

For markings a brush or felt tipped pen 
can be used. The etching ink can be filled 
in the felt pen after washing and drying 
the fell. After marking, it is advisable to 
apply a thin coating of oil to eliminate the 
possibility of rusting. The mark made can¬ 
not be easily erased. 

The ink is ideal tor marking metal com¬ 
ponents like dies, jigs, fixtures, fabricated 
components or on any such materials for 
easy identification, especially when the 
items are to be stored for long periods. It 
is suitable for marking components under¬ 
going heat treatment also. 

Available in 200cc and lOOOcc plastic 
containers. 

Contact: Hillbrook Sales Pvt Ltd, 

"Rayala Buildings", 785, Mount Road, 
Madras 600002. 

SEMICONDUCTOR TESTER 

This low-cost Semiconductor Tester can 
test any type of diode or transistor, and 
can identify whether the transistor is pnp 
or npn type in a fraction of a minute. 
There need be no fear of damage because 
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of wrong polarities or excessive current 
flow. Indication of ‘good’ or bad’ device 
is given by the two l.F.Ds. 

This device, built in anodised alumi¬ 
nium housing, consumes very little power. 
It works on 230V AC but can be made to 
operate on 1.5V DC. It weighs just 100 
gms, and is best suited for inhouse testing 
for small scale industries, teaching institu¬ 
tions, research labs, hobbyists etc. Price 
Rs3I. 

Contact: Maheshwari Electronics, 14-6-33, 
Begum Bazar, Hyderabad 500012. 

ANTENNA ROTATORS 

Late in 1981 Telex Communications Inc., 
USA purchased the antenna division of 
CDE. With the manufacturing facility at 
Nebraska turning out products to be 
marketed in 80 countries around the 
world: antennas, towers, rotators, micro¬ 
phones and boom-mic headsets are manu¬ 
factured for a wide variety of communi¬ 
cations. 

The Ham IV is designed for large com¬ 
munications antenna arrays, features 
weatherproof construction (using 98 ball 
bearings), automatic prebtake, accurate 
positional readout, and low voltage con¬ 
trol for safe and sure operation. 

Model CD 45-11 is the ‘engineered 
choice' for the serious communicator 
looking for professional features in a com¬ 
pact, economical package. 



ANTENNA ROTATORS 

For amateurs import is under OGL;for 
others Actual User licence is required. 
Contact: Maxtronix, 125 B Santoshnagar 
Cly, Hyderabad500659. 
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WATTMETER 

Model 43 Thrtiline Directional Wattmeter 
of Bird Eicctionic C'orp . USA is a port¬ 
able insertion type instrument lor measur¬ 
ing forwaid or reflected C'W RF power 
flow in coaxial transmission lines under 
any load conditions. The wattmeter con¬ 
sists of a line section, an indicating meter 
in an aluminium case, quick-change type 
connector and a plng-in element Total 



WAI t’MFTER 


range ol measurement is KM) rnW to It) 
kW in 2 Mil/ to 2 3 fill/, depending upon 
the chosen plug in element 
Contact' hide T ssociates, 

202 Vtkrum lower, Ra/endra Place, 

New Delhi-1 IO<m. 

MICROWAVE SWEEP OSCILLATORS 

I TP Microwave Inc.. USA announces a 
new line ol six Microwave Sweep Oscilla¬ 
tors. covering the 1 to 18.6GHz range, 
which aie equipped with interactive CRT 
display 

HP line ot microwave 'sources' is the 
lirst to use a CRT display for all opera¬ 
tional data, including test functions and 
erroi messages. Phis CRT readout is 
designed to speed up testing time and 
reduce operator errors. Also, automatic 
frequency and power step functions ate 
standard on all six models. HIP point out 
that any model can be upgraded to the 1 to 
IH.6GH/ range of the 928 Sources, the 
flagship of the line 

exceptional power flatness of ±0.2 dB 
from 1 to 8 GHz, and 0.4 dB from 8 to 



MICROWAVE sweep OSC IllATORS 


18.6 GHz is claimed by the manufacturer, 
with precision power levelling providing 
typical power flatness figures of 4 0.05 dB. 

Available in India against Actual Users 
licence. 

( ontuct: Trans Marketing Pvt Ltd, Sterling 
Centre, ltd2 Dr \nnte llesant Road , 
ttombav 4000IK. 

COII WINDING MACHINES 

Pushbutton start Coil Winding Machines 
manufactured by Eastman Industrial Co. 
I.td, Taiwan are now being offered 
through their exclusive agents in India. 
Whereas model JY-I500H can take 16 to 
18 AWG wires, models JY-500F and JY- 
50 can wind 24 to 48 AWG wires. Pitch 
control in all these three machines is 
through .gear change, and they all use 
I/.IMP AC' motors. 

Some other features common to the 
three machines are electronic counter, 
electromagnetic braking, 15mm spindle. 
150mm maximum winding diameter, 5 to 
SOmm winding width, and 115V 60Hz/ 
220V 50Hz option. Their winding speeds 
arc 12<X)/3500/6000 RPM for JY-50. 1200/ 



3500/6000 RPM for JY-500I- and 300/700/ 
1250 RPM for JY-I5(X)H. 

Contact: Cura Amardass International Pvt 
Ltd, H-107 Narain Viluir, 

New Delhi- 110028, 

GAS BLOCKED TRAY CABLES 

The Flectronic and Industrial Cable Divi¬ 
sion of Brand-Rex Company introduces 
Brand-Rex Gas Blocked Tray Cable to re¬ 
strict gas and vapour transmission through 
the cable core from hazardous areas. 

T he cables have undergone extensive 
testing to ensure product reliability. Ap¬ 
proved for Class 1, Division 2 applica¬ 
tions. they meet the 70,000 BTU/hr tray 
fire test. They are resistant to sunlight and 
extreme cold temperatures, and to a wide 
range of chemicals. Current overload pro¬ 
tection is 135 per cent for 60 minutes, 200 



GAS Bi Of KED TRAY CABLES 

per cent for two minutes. 

The cables are also IJl, listed. Type TC, 
for 61X) volts in 90"C dry locations and 
75°C wet locations. 

Contact: Sree Devi enterprises, P.B. No. 

5, "Devi House ", L.V.R. Road, 
Tiruchirapalh 620021. 

ELECTRO OPTIC MODULATOR 

Series 7500 Electro Optic Modulator 
system for IR lasers from Rofin Ltd, UK 
is a single integrated modular system with 
1 to 2 nanosecond rise time; small in size 
with no alignment problem, will modulate 
pulse switch and 0-,switch for 10.6 ^im, 
5.3 pm and other wavelength from 2 to 
14 micrometres. 

It essentially consists of a polariser 
made of germanium, retardation plate, 
beam condenser and expander made of Cd 
Te, which have low loss and are designed 
fot minimum spherical aberration, and 
electro-optic crystals. 

The alignment carriage allows the user 
to precisely align the whole assembly in a 
matter of a minute. It also consists of high 
voltage step generator which provides 
facility for Q-switching. pulse slicing, or 
pulse transmission mode cavity dumping. 

This finds extensive use in ultrafast CC) 2 
laser pulse switchings, laser Q-switching 



and cavity dumping, modulation of conti¬ 
nuous laser etc. 

Contact: Toshi-Tek International, 

267 Kilpauk Garden Road , 

Madras 600010. 
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Manufacturer*: 

UNITED ELECTRICAL 
INDUSTRIES LIMITED 

Po*t Box No. 87, Palllmukku, Qullon (Kerala) 

MifkW*d by 

ADVANI-OERLIKON LTD. 

Mot Meun. S K Oubith M«ig. Bombay 400 023 

T*l:242525*24 63 32 • 250060 





PLASTIC FILM RADIAL LEAD 

CAPACITORS 

Manufactured under technical collaboration with 

of JAPAN 


Typ* 

Pelywtar 

Film Foil 

Polyotter 
MotollioeO Film 

Polyotyrooo 

(Styrefta) 

Rang* 

Vahio: 1 KPF to 
470 KPF 

Voluo: 10 KPF to 
4700 KPF 

Value: 470 PF 
to 10 KPF 

Voltage: 1M, 200, 
400,000.1000. 

Voltage: 100, 200. 
400, 030. 

Voltage: 00, 
100. 100. 


We also manufacture 

CARBON FILM RESISTORS 


Range 


1/4,1/2 Watts 


ohms: 10-2.2 M.O 


Products to ensure quality of your Equipments. 


COMPONENTS FOR 
pP BASED SYSTEMS, 

MINI COMPUTERS AND DRIVES 


1. Instrument Cooling Fans, 

Exhaust Fans, FHP Motors 

2. Piezo-Ceramic Buzzers AC/DC 

3. KEY BOARD SWITCHES with ASCII 
Key TOPS 

4. REED RELAYS AND REED SWITCHES 

5. QUARTZ CRYSTALS 

6. U.V. TUBES, Ni-Cd Rechargable 
Batteries 

7. NUMERICAL PRINTERS EPSON 

8. ICs—LINEAR AND DIGITAL 

9. COMPUTER AND 
MICRO-PROCESSOR SPARES 


CO 
H 
Z 
111 



AUTHORISED DISTRIBUTORS AND 
STOCKISTS 

VINTT ELECTRONICS AND ELECTRICALS 


o 

o 


686 BUDHWAR PETH, NEAR PRABHAT THEATRE 
POONA411002. 

TEL..32139. 



ELECTRONICS PVT. LTD. 

79, NAGINDAS MASTER ROAD, 

1ST FLOOR. FORT. BOMBAY-400 023. 
PHONE 273274-274651. 
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all 

circuit 

boards 
are not 
created 
equal... 

...and Microwave 
Products (India) 

Limited proves this. (a) For better appearence and 

workability. 


Pioneers in the field of microwave 
systems. Microwave Products 
(India) Ltd. are the manufactures 
of quality printed circuit boards 
used in calculators, televisions, 
computers, radios and other 
Electronic Instruments 

Prestigious firms use our printed 
circuit boards because we have a 
number of special features: 

* Ability to supply any size or 
quantity of complex printed 
circuit boards. 

* Silver coated circuits. 

* Double side and plated through 
holes possible. 

Component side printing. 

Highly sophisticated machinery. 

Use of unbreakable and flexible 
glass Epoxy fibre. 


(b) For long term stability and 

resistant to atmospheric effects, 
poor water absorption, high 
electrical strength. 



Direct all enquiries to: 

Eddy Current Controls 
(India) Ltd.. 

P.B. No: 2375. XXXV/1378-3, 
M.G. Road, Cochin 682 016. 
Phone:32678 
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J.V. Electronics to set up 
a new unit 

J.V. Electronics Limited, a 100 per 
cent export-oriented firm is setting up 
a new unit in Gurgaon district. The 
firm, which has two units at Farida- 
bad, produces mica capacitors which 
are used in the production of defence 
and telecommunication equipment 
and in computers. 

It is a subsidiary of another 100 per 
cent export-oriented company — the 
Metores Corporation Limited — 
which was set up in 1974 in collabora¬ 
tion with Sangamo Weston Inc. of the 
United States. 

According to Mr Om Wadhwa, 
chairman and managing director of 
J.V. Electronics, the company is 
thinking of diversifying into the field 
of l.C. sockets and other passive elec¬ 
tronic components. 


The firm exports its products to the 
US, the USSR, the UK, Japan, 
Taiwan and other industrially advan¬ 
ced countries. J.V. Electronics is cur¬ 
rently executing an export order of 
Rs 10 million from the USSR. 

The government recently allowed it 
to sell a small proportion of its pro¬ 
duction in the domestic market to 
cater for the requirements ol defence 
and other high-technology sectors 

Hot box detection system 
developed by BEL 

Bharat Electronics Limited has deve¬ 
loped a ‘hot box' detection system for 
the railways. The system will enable 
detection and identification of over¬ 
heated wheel axle bearings on run¬ 
ning trains. It will cost about Rs 
500,000 as compared with Rs 7(X),000 
for the imported one. The detection 
unit is intended to imporve safety in 


the railways as some accidents in the 
past have been attributed to faulty 
bearings. 

BEL has developed the system in 
association with the Instrument Re¬ 
search and Development Establish¬ 
ment (1RDH), Dehradun. The initial 
prototype was tested at Mughalsarai 
in 1980. The equipment currently un¬ 
der trials is the final prototvpe-cum- 
engineering model. 

The system consists of two infra-red 
sensors placed on either side of the 
rail tracks at a distance of up to 10 
kms or more from the control room of 
the station and an electronic transmis¬ 
sion and reception system, including 
recording facility. 

As the train approaches the tracks 
where the scanners are placed, the 
shutters of the infrared scanners auto¬ 
matically open and heat signals from 
individual axles are sent to the trans¬ 
mitting equipment. The equipment 



Left: The electronic processing and recording sub-system of the Hoi Box Detection System designed by Bharat 
Electronics Limited. Right: The infra-red scanner (mounted on the side of the trai k> scanning the wheel axle bearings 
of a passing train for detet lion ot Hot Boxes 
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converts it into an electronic signal 
which is carried to the receiver 
through underground cables. The re¬ 
ceiver at the control room patches the 
signal on to the recorder which gives a 
graphic indication of the temperature 
and location of over-heated axle bear¬ 
ings. if any. 

The BEL system enables detection 
of hot boxes at an early stage so that 
preventive action can be taken. It is 
specially suited for super-fast trains 
for whic. .stances between mainte¬ 
nance halts are more than average, 
and for heavy goods trains which do 
not have regular maintenance halts. 

MELTRONbagsabig 
order from AIR 

Orders worth Rs 28.5 million have 
been received by Maharashtra Elec¬ 
tronics Corporation Ltd (MEL- 
TRON) for the supply of professional 
console tape recorders and heavy- 
duty playback decks to All India 
Radio. These tape recorders would be 
supplied within a period of 18 
months. 

OSBORNE-1 

Word processing systems 

OSBORNE-1 is India’s first truly low- 
cost and portable, microprocessor 
based word processing system. It was 
launched in the USA, in 1981 by Dr 
Adam Osborne and it soon became a 
bestseller, competing with such well 
established rivals as Apple, Radio¬ 
shack and IBM. Sterling Electronics 
Pvt Ltd, Madras has obtained a licen¬ 
ce to manufacture these systems in 
India on components purchase basis 
only and will soon start assembly in 
Madras. Arya Projects Ltd, Bombay 
is the principal marketing agent for 
OSBORNE-1 in India. 

KSEDC to manufacture 

telecommunication 

equipment 

The Kerala State Electronics Deve¬ 
lopment Corporation (KSEDC) has 
been granted a letter of intent for the 


manufacture of telecommunication 
equipment. This has been done under 
the advice of the Department of Elec¬ 
tronics. The Ministry of Communica¬ 
tion had been against this move 
because in its view, the Indian Tele¬ 
phone Industries (ITI)—a public 
sector undertaking—with its comple¬ 
ment of several thousand engineers 
was best suited to manufacture tele¬ 
communication items. KSEDC will 
manufacture the Electronic Rural 
Automatic Exchange (ERAE) which 
would be extensivdv used in the ex¬ 
tension of telecommunication to rural 
areas. 

Kothari Electronics taps 
the capital market 

Kothari Electronics and Industries 
Ltd entered the capital market on 
March 14, 1983, with a public issue of 
700, 000 equity shares of Rs 10 each 
for cash at par. 

The issued capital is Rs 23.4 mil¬ 
lion, out ot which Rs 15.5 million is 
paid up. The present issue is for 
shares worth Rs 15 million. Shares 
worth Rs 8 million are offered to non¬ 
resident Indians, employees and busi¬ 
ness associates and to shareholders 
and deposit holders of the company. 
The remaining equity shares worth 
seven million rupees have been of¬ 
fered to the public for subscription. 

The company set up its first project 
in 1980 to manufacture carbon film 
resistors and reached the rated capa¬ 
city of 100 million resistors per 
annum. Simultaneously, another pro¬ 
ject was set up to manufacture annu¬ 
ally 30,000 water activated batteries. 
Both the units are located at Marai- 
malainagar in Tamil Nadu. The third 
project for the manufacture of three 
million professional grade polysty¬ 
rene capacitors was established in 
Hosur (Tamil Nadu) in collaboration 
with Arcotronics Italia, S.P.A., Italy. 
This plant went into production in 
May, 1981 and has already exported 
about 100,000 capacitors to the colla¬ 
borators. 

The company is setting up a new 


and large project at Hosur for the 
manufacture of 50 million pieces of 
metallised plastic film capacitors in 
box configuration and 3 million pieces 
of AC polypropylene capacitors in 
technical collaboration with Acro- 
tronics. The raw materials comprising 
electrical grade metallised polyester, 
metallised polypropylene film, tinned 
copper wire, special quality polypro¬ 
pylene containers and epoxy resin, 
will he procured from Arcotronics for 
the first five years or from other 
alternative sources. 

The cost of the project is estimated 
atRs 118 million. 

Konark TV makes 
rapid progress 

The Orissa state-owned Konark Tele¬ 
vision is expected to become one of 
the largest manufacturers of tele¬ 
vision sets in this country next year. 
Its annual installed capacity by then is 
expected to rise to 40,000 sets. The 
state government is confident of get¬ 
ting a licence for increasing the capa¬ 
city shortly. 

Konark TV had started functioning 
as a small-scale unit under the Orissa 
Small Industries Corporation but is 
currently rated as a medium-sized 
unit. The turnover in 1982-83 is 
expected to exceed Rs 80 million— 
double of the level attained in 1981- 
82. The profit during 1982-83 will be 
around Rs 3 million against Rs 1.7 
million in the previous year. It wiped 
out its accumulated loss of Rs 2.3 mil¬ 
lion in 1979-80 and now has accumu¬ 
lated a profit of Rs 7 million. 

The production of this unit is esti¬ 
mated to be 16,000 black-and-white 
TV sets and 5000 colour TV sets dur¬ 
ing 1982-83, which puts it in the exclu¬ 
sive club of the top six production 
units in this country. The installation 
of a transmitter at Bhubaneswar, 
which is linked with the national 
hook-up, has given a push to the de¬ 
mand for Konark TV sets. The pro¬ 
duction level of black-and-white TV 
sets could be improved but for the 
current shortage of TV tubes. 
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Thermoplastic Nylon 6 

Polyesters 

PBTP & PETP 


India's finest engineering plastic granules for 
Extrusion Er Injection Moulding. 


Replace 

With 

Grade 



Polyacetal (POM) 

Arnite T 

T06 200 

PBTP 

UF 

Polycarbonate (PC) 

Arnite A 

A04 300 

PETP 

UFT 


Arnite T 

TV4 261 

PBTP 

GF 


Akulon 

K222-D 

Nylon 6 

UF 

Nylons 

Akulon 

K130.K136 

Nylon 6 

UF 

(6, 66, etc.) 

Akulon 

K224-G6 

Nylon 6 

GF 


Akulon 

K224-CH 

Nylon 6 

UFH 

Thermosets 

Arnite T 

TV4 261 

PBTP 

GF 

(SMC, OMC, 

Arnite T 

TV4 260 S 

PBTP 

GFS 

Phenolics.etc.) 

Arnite A 

AV2 370 

PETP 

GF 

SAN 

Arnite A 

A04 300 

PETP 

UFT 

Non Ferrous metals 

Arnite T 

T06 200 

PBTP 

UF 


Arnite T 

TV4 261 

PBTP 

GF 


Arnite A 

AV2 370 

PETP 

GF 


(UF - Un-reinforced, UFT - Un-relnforead Transparent, OF - Glaaa Fibre rainforced, 
UFH -Un-rainforead, haat stabilized for cable coating, GFS — Self extinguishing) 


Canka Plastics manufactura Amite & 
Akulon Engineering Plastics in India in 
technical collaboration with Akzo 
Plastics, Holland. 

Arnite Thermoplastic Polyesters offer 
the design engineer a unique set of 
mechanical, electrical, chemical & 


physical properties (also at high 
temperature & humidity) and cost 
benefits. This outstanding 
combination makes PBTP & PETP, the 
ideal replacement / substitute 
materials for critical components. 
Many leading companies have 


discovered the potential of these 
materials in original applications 
plus replacement of existing 
materials. 

Isn't it time you discovered the 
pot e nt ia l of those materials? 


• Registered-trademarks of Akzo Plastics, Holland 
For more technical information, please contact: 



CENKA PLASTICS 

DIVISION OF CENTURY ENKA LTD. 


Bakhtawar, Nariman Point, Bombay 400 021. 

Telex : 011-3704 CENL IN Cable : CENENKA Telephone: 23337B 
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Peico dividend at 
18 per cent 

Peico Electronics and Electricals l td 
has recommended a final dividend of 
10 per cent for 1 ‘#82, which together 
with the interim of eight per cent will 
make a total dividend of IS per cent, 
payable on increased capital ol Rs 216 
million Last year also the dividend 
was IS percent, hut on old capital. 

Sales lor the yeai were Rs 1805 mil¬ 
lion, indicating an increase of 21.3 per 
cent, Gross pi of it before tax for the 
year, after charging Rs 37.1 million 
for depreciation and Rs 51.8 million 
for interest, amounted to Rs 113.3 
million against Rs 183.3 million tor 
the previous year. 

After making adjustments, the pro¬ 
fit available for appropriation is 
Rs 63.7 million against Rs 63 million. 
The profit tor the year before tax was 
6.3 per cent of sales compared to 12.3 
per cent for 1981. 'Hie dividend will 
absorb Rs 38.9 million against Rs 32.4 
million. 


Keltron Centre selected 
for UNDP programme 

The Electronics Research and Deve¬ 
lopment Centre (F.RDC) of Keltron 
at Trivandrum has been selected by 
the Electronics Commission as the 
southern regional centre for a UNDP- 
aided programme on promotion of 
appropriate automation techniques in 
the energy sector. 

Three other centres — Delhi, 
Ahmedabad and Calcutta — have 
also been selected for the appropriate 
automation promotion programme 
(AAPP) for evolving appropriate 
automation techniques in different 
sectors of the national economy. 

The Trivandrum centre will con¬ 
centrate on the energy sector and 
develop appropriate automation 
equipment needed for thermal, nu¬ 
clear and hydel plants. 

Dr V.P. Bhatkar, the project co¬ 
ordinator, who was also instrumental 
in setting up the AAPP laboratory in 
Delhi, is of the view that the object of 


promoting these techniques in the 
energy sector is “to achieve better 
power output and conserve energy in¬ 
puts, improve efficiency of operation 
and enhance safety of workers.” The 
whole aim is to achieve better “pro¬ 
ductivity linked to quality and 
safety.” This is very important 
because of the energy crisis and the 
need to improve the efficiency of 
operation of power plants. 

New electronic 
teleprinter developed by 
Tata Burroughs 

Tata Burroughs Ltd has developed an 
advanced electronic teleprinter at its 
Santa Cruz Electronic Export Proces¬ 
sing Zone (SEEPZ) plant. 

The machine can be used for trans¬ 
mitting and receiving messages in 
Devnagari and English via communi¬ 
cation channels such as telex. 

With a proper interface the device 
could be utilised as an automatic ter¬ 
minal for any computing system. 



Paper/Mixed Dielectric b Polypropylene Film/Foil 
.001 2Mfd7600, 1000. 2000V DC & above 


Commutation & RC Network 


MANUf-ACruRED BY ELECTRO COMPONENTS CO POONA 
Distributors 

J99"&Cfofiff C ELECTR0NICS CORPORATION 

3, Churuim L.inu Dada saheb Bhadkamkai Maro Bombay 400 007 
Phones 367459-369478 

Branch 9, Athipattan Streel, Mount Road. Madras 600 002 
Phone 842718 


india’s 
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ELECTRICAL * 

ELECTRONIC 

C000S 

INDUSTRIES VOL.I 
By DELIAS PURI B E 
(Eiattrical) 
ARUN AGG. B. Tick 


Price Rs 100/- 
■ Pages: 448 
Postage free 

Golden opportunity lor industrialists A anittpranturs whp want to 
manufacture any item ol eleclticali and •laclranics 
If provides full technical mlormalians and project pruftlis at about 57 
Electrical and Electronic industries 

This book describes complete manufacturing process, basic 
(unction of the product, figures with circuit diagrams, total capital 
investment, manufacturing cost and return on the investment with 
addresses ol raw matanal & machinas suppliers eno manufacturers 

r—• JUST OUT A NEW DIRECTORY—-^ 

ELECTRICAL * ELECTRONICS OlRECTORV 


BySIRl Board of Consultants Ej Engineers 

The One volume where tjou will Find all The Answers 
This is the first directory which 
contains authentic informations regarding manufacturers.! 
dealers, plant & equipment fabricators, designers etc 

Puce Rs. 12 S/- Postage Free Double Rig Site 


RUSH YOUR ORDER THROUGH V.P P. _ 

SMALL INDUSTRY RESEARCH INSTITUTE 

4/43. RoopNagar. P.O. Box-2108. DELHI-7 Ph 220885 
Also 4449. Nat Sarak, Delhi-6 Ph. 268804, 268169, 
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33 Electronic Music 
Projects You Can Build 

By Lawrence E. Winston; published 
by Tab Books Inc., USA, 1981; first 
edition—first printing; 18) pages (21 
cm x 13 cm); soft cover; price $ 6.95. 

Do music and electronics make a 
compatible combination? Can art and 
science be married? An answer to 
both these questions is provided in 
this book. 

The musicians have been making 
use of electronics in order to give new 
dimensions to their music. And it all 
started with the radio (in the 1930’s) 
which played music records on the 
air. 



This book starts with the elements 
of electronics and goes on to show 
how it had produced a tremendous 
impact on music through broader fre¬ 
quency ranges and increased versati¬ 
lity of music organs. 

It is essentially a Do-It-Yourself 
book devoted to electronic project 
building with emphasis on music and 
accoustics. The music projects inclu¬ 
ded are guitar headphone amplifier, 
electronic metronome, integrated cir¬ 
cuit metronome, one-transistor 
mixer, four-channel IC mixer, guitar 
volume control, musical instrument 
tone control, general-purpose ampli¬ 


fier, simple electronic organ, and 1C 
tone generator. 

In fact, the list of musical circuits 
included is vast. Some are very simple 
though there are a few which are 
highly complex. It is the claim of the 
author that “no single circuit should 
present an economic problem for the 
builder nor a technical one if all 
instructions are followed and sche¬ 
matic diagrams are closely adhered 
to." 

For tndian hobbyists, it is necessary 
to ascertain if all the components 
needed for a project are available 
from the local market. The absence of 
even one small component can prove 
critical. 

Regarding the presentation of the 
subject, the author needs to be con¬ 
gratulated because he has in fact done 
a competent job with the assistance of 
clear diagrams and drawings. 

Beginner's Guide to 
Microprocessors 

By E.A. Parr; a Newnes technical book, 
to Butterworth & Co. (Publishers) Ltd, 
1982; pages 218 (18.5 cm x 12 cm); soft 
cover; price £ 3.95. 

With the advent of microprocessors, 
the use of computers (or minicompu¬ 
ters) has spread to almost every sector 
of the economy in industrially advan¬ 
ced countries. Our country is slowly 
falling in line. 

But what is a microprocessor ? 
According to Mr Parr, “a typical 
microprocessor is a 40-pin integrated 
circuit package containing the ele¬ 
ments of the CPU in a computer.” 
And that is why the book under refer¬ 
ence lays emphasis on the integrated 
circuit which is the base for the micto- 
processor. and is explained in Chapter 
2 . 

As is well known, a computer 


works in binary, i.e. it recognises 
either 0 or 1. Most of the micropro¬ 
cessors work with 8-bit data words 
and 16-bit addresses. The language of 
the microprocessor is explained sys¬ 
tematically and the student is intro¬ 
duced to software and programming 
in Chapter 3. 



1'he computer does not work in iso¬ 
lation. It has to communicate with the 
outside world for which purpose it 
utilises printers, VDUs, keyboards 
and other devices known collectively 
as peripherals. Chapter 4 is devoted 
to a description ol the peripherals. 

The microcomputer is used mostly 
for the control of equipment. But this 
control has a wide spectrum —- from 
control of large industrial processes to 
controlling a washing machine or 
kitchen oven. The subject of micro¬ 
computer in control is covered in 
Chapter 5. 

There are only four families of 8-bit 
microprocessors which dominate the 
market today; they are: 6502 , 8080, 
6800, and Z-80. Collectively, they 
constitute 95 per cent of the market 
for microprocessors. Mr Parr believes 
that different microprocessors have 
different advantages and disadvan¬ 
tages. While there can be difference 
of opinion among the experts regard- 
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Available Ex-stock. 

HELICAL & W/W POTS. 
TOROIDAL POTS UPTO 3000W 
CERMET PRESETS. 
CO-AXIAL & PCB CONNECTORS. 
TEFLON HOOK UP WIRES. 
QUARTZ CRYSTALS 
ZENNER DIODES. 

M.F. RESISTORS. 

Contact: 

N.J. ELECTRONICS. 

43, Yamuna Bldg., Tara Temple Lane, 
Bombay 400007. 

Phs: Off. 386997; Res. 695450. 

Gram: MINISWITCH. 


.reseal 


Thre 


ADHESIVE 


ADHESIVE FOP 
HOME B INDUSTRY 


• PERFECT ADHESIVE 

FOR BONDING VARIETY OF 
MATERIALS 

• STOPS LEAKAGES 

• USED AS THREAD 
SEALING COMPOUND 

• MUST FOR ELECTRNONIC. 
INSTRUMENTATION. 
ENGINEERING AND MANY 
OTHER INDUSTRIES 


AVAILABLE IN 
TUBES. TINS Er 
DRUMS 


MANlJt ACTUKfO »" 


iiHlTnEH 


iHdld oildl 


CHEMISTKK 

A 


THE INSTANT 
GRABBER GLUE 


For Kffiair rtf 
VHO* s, ( AS SIT TT ■ 
TAPIS, iOVs 
HANDBACS $ 

rlANDK RAF IS 











Manufacturers 


14i 3 Shuurtwar Pmh 
PUNE 411 002 (INDIA} 


cmtisoL 

INDUSTRIES 

41, Princess Street. 
Bombay-400 002. 

Phone : 319086 299739. 
Telex: 011 6109 KEMI. 


ELECTRONICS FOR YOU 






ing a certain computer system, it is 
necessary to study a few microproces¬ 
sors closely. Chapter 6 deals with 
microprocessor families such as 
Motorola 6800, Intel 8080, Zilog Z-80 
and certain less common devices such 
as Mullard/Signetics 2650, National 
Semiconductor SC/MP, Intersil/IM 
6100 etc. 

The last but one chapter deals ex¬ 
clusively with the applications of 
microcomputers such as robots, in¬ 
dustrial control, word processors, 
home computer, small business com¬ 
puter etc. The author points out that 
“robots and microprocessors have be¬ 
come linked in most people’s minds”. 
The number of robots in the world is 
around 10,000 and they are not going 
to replace human power altogether. It 
is a mis-conception and a folly that 
robots will ultimately make human 
beings redundant. 

The book is written in an interest¬ 
ing style and the author attempts a 
forecast about the future of the 
microprocessor in the last chapter. He 
concedes that there would be “some 
adverse effects on society but the 
boons are tremendous.” In another 
generation, he feels, “life without the 
microcomputer will be equally 
unthinkable.” 

Colour-TV Training 
Manual 

By the Howard W. Sams editorial staff; 
published by D.B. Taraporewala Sons 
& Co. Pvt Ltd, 210 Dr Dadabhai 
Naoroji Road, Bombay 400001, by 
arrangement with Howard W. Sams & 
Co., Inc, USA; first Indian reprint 
1982; pages 232 (27.5 cm x 21 cm); soft 
cover; price Rs. 125. 

The first Indian reprint of this book 
appeared in 1982, though the Ameri¬ 
can editions appeared in 1955, 1965, 
1970 and 1977. 

The book starts with a description 
of colorimetry — the science and 
practice of detenhining and speci¬ 
fying colours. The subject is also re¬ 
lated with human vision which has 
certain deficiencies such as “the 
luminosity response of the eye to 
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various colours, intensity and time 
thresholds, contrast limitations, and 
the visual-angle requirements.” 

The composite colour signal con¬ 
tains a luminance, chrominance, 
burst, horizontal sync and vertical 
sync signal. All these are explained in 
chapter 2. 



The authors move on to the make¬ 
up of the colour picture signal in 
Chapter 3. It is made clear as to how 
the individual signals are formed and 
what each signal consists of. The mi¬ 
xing proportions of the signals that 
combine to form the colour picture 
signal are given a detailed treatment. 

RF and IF circuits and monoch¬ 
rome circuits are dealt with in 
chapters 4 and 5. Each concept is exp¬ 
lained with the assistance of diagrams 
and pictures. 

Bandpass-amplifier, colour-sync 
and colour-killer circuits are given in 
chapter 6. Then, the authors discuss 
the two types of modulation that are 
present in the chrominance signal. It 
is the function of the matrix section to 
combine the luminance signal and the 
colour-difference signal. 

Having explained all these elemen¬ 
tary ideas, the authors take up a dis¬ 
cussion of the colour picture tube and 
associated circuits, and go on to the 
procedures to be adopted for servi¬ 
cing the colour receiver. 

This book constitutes a training 
manual and can be understood clearly 
with the help of a competent teacher. 
It can also serve as a good refresher 
course for those who are not totally 


new to this subject. 

A drawback of the book is that 
having been produced in America, it 
assumes NTSC' system of colour TV 
transmission and reception while de¬ 
aling with the subject, whereas PAL 
is the system in use in India. 

The Illustrated Dictionary 
of Electronics 

By Rufus P. Turner; published by Tab 
Books Inc., USA, 1982; second edition 
—first printing; 893 pages (21 cm x 13 
cm); soft cover; price $ 16.95. 

'This is a comprehensive dictionary of 
technical terms with more than 25,000 
definitions and 482 detailed drawings 
and diagrams. 

It is a dictionary and not an ency¬ 
clopaedia; each term is defined in very 
precise and clear words. 

The author combines in himself two 
virtues. First, he holds a Ph.D. in 
English and second, he is a licensed 
professional engineer. This unique 
combination of the two disciplines 
makes him pre-eminently suitable for 
the assignment. 



ILLUSTRATED 

DICTIONARY 

OF 

ELECTRONICS 

MDEOmON 


Onr HOMriKtrMict 
temiMlnMiifdtHuitnttd* 


Understandably, the field covered 
is wide and any word which has a pos¬ 
sibility of being used in electronics 
books or by electronics engineers is 
included. For instance, the expression 
‘escape velocity’ has very often been 
used in space research and not in 
electronics, but it is included in the 
present dictionary. It defines ‘escape 
velocity’ as the minimum velocity re¬ 
quired for a body such as a rocket to 
escape the gravitational pull of earth 
or of another heavenly body. 
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LIGHT • DECENT • DURABLE 
ECONOMICAL 
MODULAR „ 



Stcickon 

\ STACKABLE 

' MULTI PURPOSE 
, - PLASTIC 

yi STORAGE 



install as many units pieces or separate rack 
S'mply slirte the bo* with projected lower 
side in to the one with vents 
b to separate iust pull out 
Compact strong b light weight rack 
is suitable lor flee ironies shops FactOnM 
Offices Libraries Photographic stores 
Kitchen etc etc 


by Phone: 444740 

J.R.COnTROLb 

106. Hires Ind. Emit. 408, Hoyul lane, Mahlm. Bombay • 400 016. 


SOLDER WIRE 


Bharat Products 
knows the 
importance of 
good soldering 
They help you 
to achieve 
good joints with 
their quality 
products. 


Rosin Flux Cored 
Solder Wire —Single/ 

S Core 

Urea Flux Cored 
Solder Wire-Single/ 

5 Core 

Solid Solder Wire 
Solder Sticks 

Mildly Activated Rosi.i 
based Liquid Flux 

Mildly Activated Non 
Rosin based Liquid Flux 

Soldering Paste 


Bharat Products 


Khasra No 682/2 Devli, 
New Delhi 110 062 Phone 


654839. 



Just Mime of the lamps made m an unumalK large number of types 
i.ilimrs and m/cs come either wire ended or based to fit in any available 
holders in the market it may he |ust what you need foi an existing 
ot a New Promt A lew mimOcs with our catalogue for what you are 
seeking, will reiiamly convince you So, why not get our catalogue 



t 


kwofity BULBS 

Wimatura b Sub Miniature Lamp Special lata 

kkttfffy ELECTRICALS PVT LTD Hm**« Hn* h*.**.* 

^ gkgne 36889 37340 Branch »0. K«II Sayad Sir—t Bombay-*00 003 Phone. 32S163 



CONTINUOUSLY VARIABLE 
AUTO TRANSFORMERS 

TRUSTED NAME FOR THE CONTROL OF 
VOLTAGE, CURRENT, POWER. 

HEAT. LIGHT, SPEED. 

Available in current ratings from one ampere to 
Hundred amperes. Singte/Two/Three phase; 
air/oil cooled. Conforming to I.S. 5142-1969 



MAZGAON. BOMBAY-400010. PHONE. 377498-99-90 
GRAMS: LUMINOUS TELEX: 011-5104 
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FACTS & FIGURES 


LICENCES AND LETTERS OF 

INTENT 


The following licences and letters of intent were issued to electronics firms under the Industries (Development & Regulation) Act, 1951 

during the months of November & December 1982. 




j. j J&J. 

■ 

MGENCB . 

BhatHtCntler 
-:wiw':£relfe -. 

(THattGurgsart- Haryana) 


\: ', - :V;v ■>*; 
■> t.- 


fcfeharaslrtrafilcptioniai Corps Ltd, 
SfctNo. 214, 


Tbi&eia Centre,, 13Ut Flotfr, NaxfWan Point, 

S-tymfor.- 

■t, Na|piir^«Wt|toahei^ 

.« tdlmitait 

£/; IQ/SKaaturba 


$90tN». 


5 - j *S 


. +L M <k « ■ ra ti 







|9yH jbciu' 



Sit» * s •• - 4fc. 






„'y / ' ,<& • ? I. >. , I 1 * ' • • i ■ '^E+VJ 

wmp.'st. ^ajMcrafi^^a 
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m**f ; . ■/.,,. 
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ill.82 


i y * « K . 
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175,000no*. (anttualcap. 
after axpn) 


2. Relays 


9.11.82 

(NU)' 


24.11,82 

f»U) 


29.1182 

(NU) 


21.12,82 

(NU) 

,' r.g*2 

. (GCtt) 


, ’ { '' ' *'< ti ■ - - c '■ ** 'Y' 

M Limit 9Witdies . \ 


5. Special paaeb ■ .r^' 

Two-way fidio co mmu ni ca tion and 
alliedeqsSptnent 


Miniature button typeTsattery cells 


ZouftioftoM. (annual cap 
/after eatpn) 

50,000 not, (annual oap, 
after.expn) 

IOQOtoH, (annual cap. 
after expo) 

. Ex-faetry turnover value 
tfR|30m8tio(i(febe. 
reviewed after 5 years . 
or earlier iftl» turnover 
Umitltaalwen readied). 

3 million t>o». 


.1 1 f * J “. 

' Afv -j * . i - . * 


1. Dynamic crack detectors 50 nos. 

2. Ferroussegrcgators UK) nos. V 

3. Magnetic particle detectors 100 no*. 

4. Ultrasonicgauges slfliiM,. 

1, Plus cosed s^kiar and ,, * 25^»ma**'.Vv 

solder products - , v - . ’u ■ ’ 

2, SoWetWgflwaif ^ . V,;./ 

1. Vi<iNJ«tWdn»k ' '' ”} 

2. Pto*rainiMftitet^iiltlufa.^ v-' " 

.' (oxektdfogA/cRInvoidtif :*■- '•■■. -.■* ■■ 

' • - nacftiM*. PenMutalnoacputen, 45 nos. 

.'Wo^lWboeMn^ said Small 

- ’ / . ■": 1 .. ,: ..■ -■"•■.r ^ 

'■ ^ : ■.* ;■ 

>i‘i '^v '.sa^wtmid^: 
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Option Digital Systems Ltd 

Talab Tikait Rai. Aishbagh, Lucknow. 

(Lucknow - llttar Pradesh) 


Punjab Communications Ltd 
COO Phase-FI Industrial Focal Point, 

S.A.S. Nagar. Mohnli, Punjab. 

(Distt Ropar - Punjab) 

Indian Telephone Industries Ltd 
16. Museum Road, Bangalore. 

(Gouda - UttarPradesh) 

The Orissa State Electronics Development 
Corpn Ltd 

289, Sahidnagar, Bhubaneswar. 

(Distt Puri - Orissa) 

Gujarat Industrial Investment Corporation Ltd 
Cbunibhti Chambers, Behind Dipali Cinema, 
Ashram Road. Abmedabad. 

(Gujarat - Backward Distt) 

Usha Rectifier Corps India (P) Ltd 
12/1, Mathura Road, Faridabad. 

(Haryana - Backward Distt) 


Hindustan Conductors Pvt Ltd 

24, Sayed Abdulla Brelvi Road, Fort, Bombay 

(Gujarat • Backward Distt) 

Bharat Heavy Electricals Ltd 

18-20 KasturbS Gandhi Marg, New Delhi. 

(Bangalore - Karnataka) 

Anikt Computers (P) Ltd 

24, Homing Sodety, NDSE (I), New Delhi. 

(Gurgaon * Haryana) 


British Physical Laboratories India Ltd 
Bangalore 

(Distt Bangalore - Karnataka) 

G.V.N..Raj« (Technocrat) 

6/6 Primrose Road, Richmond Town Post, 

Bangelore. 

(Kwhataka -Backwaid Distt) 

K.N.TWari,Managfcng Director 

The Orisee State Bteetnmk* Development 

CorphLtd 

289, SahMnigtrtBhubaneswar. 

(Distt Pttri-Orissa) 

Electroida Corpn of lpdia Ltd ■ 
IndustriaflDevekrpimm Area, Chert apalli, 
Hyderabad 

(Distt Chittor - Andhra Pradesh) 

Rajasthan State Indl Dev and Investment 
Corpn Ltd 

Udyog Bhavan, Tilth M«g, Jaipur. 
(Rajasthan - Backward Dfctt) , 

Orissa State Electro nics Developmen t . 
Corpn Ltd 

289, Sahidnagar, Bhubaneswar. 

(Orissa-No Industry Distt) 


(2) 

(3) 


2.i1.82 
(SE) 

1. Key to disc data entry systems 

2. Intelligent terminal 

' 1 ‘ , , 4 

75 systems (axis.) , ' 1 * 

150 systems (aftereXpn) . 

, 150 systems (exis. ) 

300 systems (after expn) 

2,11.82 

(NA) 

Multichannel radio relay systems 

100 nos. 

4.11.82 

(NU) 

Electronic digital switching equipment 

500,000 lines 

6.11.82 

(NU) 

Magnetic tapes (audio) of 6.35 mm 

24S0MRP1 •’ v';" 

‘ ; t . ‘ ■ 1 

6.11.82 

(NU) 

Audio magnetic tapes 

1000 MRM in terms o( 

6.35mm width 


9.11.82 

(NU) 

Connectors comprising the 
following types: 

1 million nos. 


1. Printed circuit board 

2. Rack and panel 

3. Radio frequency 

4. Round shell 

1 1 1 ’ - 

9.11.82 

(NU) 

1, Carbon film resistors 

2. Metal film resistors 

300 million nos. 

200 million nos. , 

9.11.82 

(NA) 

1. Solar cells 

2. Photovoltaic systems 

30,000 not. 

250 kW 

12.11.82 

(NU) 

1. Computer peripherals (intelligent . 
and interactive graphic terminals) 

2. Integrated systems for testing 
photovoltaic solar cells and solar 
panels 

3. Powerline monitoring systems 

200 complete systems 

IGOcomplete systems 

40completetysteml'.,, 

12.11.82 

(NU) 

Video deck for betamax and 

HVS systems 

50,000 nos. ’■ 1 

' ^ 

16.11.82 

(NU) 

Miniature button lithium batteries 

1.2 million aos, „ 


23,1.82 Metallisation on 

(NU) 1. Potyesterfflm 

2. Polypropylene film 

3. Polycarbonate film 


26,11.82 Metal film resistors 
(SE) 


130 tom 



H)mlHian.«os.i:exB.) . 

- 33 mfUjdnnd*. (after. •V“' 

t*f*\ V i ; 


26.11.82 

(NU> « 


26.11.82: 
•: (NU) ; 


Printed circuit boards 


i&.’OQOs^, mtn 


t <***,» •' j,*' - ** j 

1 ‘ ' >, t J '* jSelFr-*, «1 a a® ; fj 

MmiaatoMMMftm 1 


Audio tape r eee r rie Cs andcomblnatioft 
thereof wfthretfio,r 
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' sehheyiUfkw^PihattLtd ' - 
27. Kirbi. Vidyavaiar(Ww), Bombay. 

{Nasik » Maharashtra) 

British Physical Laboratories India Ltd 
M.G. Road. Rost Boa {Mo. 5194, Bangalore. 
(DistuPalghat - Kerala) 

Industrial Ptomotion and Investment 
1 Corporation of Orissa Ltd. 

(A Govt- of Orissa Undertaking) 

IPICOL House, Janpath, Bhubaneswar. 
(OirttPtiri-Olfesaji 

Tfic Orissa. State filect tonics Development 
■ CorpnLtd • 

289, S«haif*g», Bbtil»t»eswar - ’ 

i. (Odssa *;No Induwiy Distt) ,', • 

The Delhi Ctotb A Gen. Mills Co. Ltd 
Unit! ,DCM Paia Products 
Shivaji Marg. Hew Delhi. 

(New Delhi) . 

. Bhatat Electrbmcs Ltd . , 

Ttade Ceittre, 29/4, Race Course Road, * 

* Bnfgalore. (PisttMeerut - Uttar Pradesh) 

Andhra Pradetb’Eiectronics Development 

Sttffkjor. Paririama Bhavan. 

BatHeerBagb $quare.Hyderabad. 

. ,. ’ (AwItera Pradeih) 

/ HinduttanCbftductors Pvt Ltd ' 1 

24, SyedAbdulteh Rrelvi Road,F«rt, Bombay. 
(Gujarat) 

Balkishan Aprwai 

P Block, Highway Apartments, 2nd Floor. 

Bombay. ■ 

. (Maharashtra) 

" AdahCablesCormt Ltd 
. Nirma), Nariman Jtoi*$;Bbiitbay. 

\ ^ (Go*, piuwanaad Dh^',' 1 

Lakhanpal National Ltd 

Mskarpura Industrial Area (OIDC), Baroda. 

(Uttir Pradesh) 

'VTtproProductsLtd, Bakhtawar. 14th Floor, 
229, Back,bay;ReekriMtkjo,B^tplmy- 

| ./.(KswiisattW"; V'.-S 

1 ,C y :■* > .# ■ \ y* !'*■ .. '■ \ ■' ' ' 

> V/. .**' ui. tI'M'-: -'/■ ' „■/. !} ■' I r '■.'■ . ' 

,. HiudustanCotubtctort PvtLtd 

3W,Sieye4 Abd^aSrafviRoad, Fort,Bombay. 
(Gujarat) 

> «atira^l!high5«e<I, 

- C-49KaHraji, New Delhi. (Uttar Pradesh) 

• Punjab EleclttJniCContpohents'Ltd 
A- 28 ,FbaieVll, IndustrimEeNTCi t ■ 

S. A.S. Nags- Now Chandigarh. 

'■‘x 


30.11.82 

(SE) 

30.11.82 
(SE) 

17.12.82 
(NU) 


21,12.82 

(NU) 


24.12.82 

(NA) 


24.1182 

(SE) 

31.12.82 

(NU) 


31.12.82 

(NU)', 

31.12.82 

(NU) 


31,12,82 

(NU) 


Mieaba«d^n»ttWtingmat«riais 


, Electrocardiograph* 


Hard ferrites 


Printed circuit boards 


Printed circuit board* 


240 tonnes (cxw.) 

490 tonnes (after elpn) 

1000 nps. (exis) 

2500 nos, (after espn) 

1200 tonnes 


20.000 s<|.irrtrs 


100,000 nos. 


187,5 miDUiit (exist.) 


1, Sophistfcatedetecironlc equipment 

2. Radar and microwave ' , 1 

communication equipment 

; Pictoratubp* tor colour TV iwnrisgriS. : 


AIuminium electKdyticeabaoton ; . 100 milhonpos. 


Audio mpg|iietic tope* (witkh 6.33 iinn) lOOOMRM 


Jeilyfilled solid foam and slrinfoam 500,000 corcskm 
polyethylene insulated telefpbone cables. 


31.12.82 

(SE) 

Dry battery cells 

30ffli0toftncn. 

31.12.82 
(NA) • 

1. Winchester disc drives 

2. Dotmatrix printer 

3. High-speed dor matrix printer wit!» 

• \ ir«fthics ' i ' , -;; > 

4. LetMir (pridfey ■ 

)DeB»os / 

.;l|(90.»Of, 

1009 nos 

31.12.82 

(NU) 

1. Cenmwc capacitors 

2. Ceramic discs 

150«itt»oiHi«s. 

lSOriuBtonttos, 

31.12.82 
; (NU) ■ 

Ceramic chip capacitor sand leaded 
derivatives 

ISO millionpc* 

31,12.82 

(NU) 

1; l 

2, Hard ferrites 

3. Permanent magnets 

SBOtonocs/ ■■ 

.500 MAMS 
lOOtoonet 

31.12,82. 

(NU) 

Electron* printed circuit boards 

lO.OOOsq. meters 


.** ■ 'L " ‘ \ • r \\ '‘f 

V ■? J8L»«? .'/■> )■> r 4 *, : 'P 

: 100 t, 000 tubes(e*s.) 
200,000 tubes (after «pn 
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Fight the elements with 
Hostile Environment Connectors from 

ITT CANNON 



Josts offer the most 
complete range of tested 
and field-proven ITTCannon 
interconnect devices for 
aerospace, sub-sea, 
geophysical, mining, radar, 
transport, communications, 
medical and test 
instru mentation. 

High Temperature 'Firewall' 
Connectors ere moisture—resistant 
and fireproof. They meet the most 
exacting supersonic flight and space 
vehicle requirements. There is also 
a wide range of subminiature 
rectangular connectors for aircraft 
and missile ground support. 

Water proof Connectors have 
maximum resistance to mud, ice and 
water. They are suitable for marine, 
petroleum, radar, heavy construction, 
mining installations, missile ground 
support, outdoor applications 
involving rapid transit, radio/TV 
stations and marine equipment 

Geophysical series of standard 
watertight Connectors with thoroughly 
sesled fittings are for underwater, 
underground and outdoor applications. 
The new hermaphroditic cable 
connectors are ideal for land 
exploration. 

Filter Connectors are for 
computers and communication 
systems, medical and test 
instrumentation, aerospace and 
automotive applications. They save 
75% space and weight, increase 
system reliability and cut installation 
costs up to 40%. 

You can always connect with 
Cannon—whether it be your 
requirement of Hostile Environment 
Connectors or it be Connectors for 
any other application. 

Write to us today with details of 
your application and requirement. 



Josts Engineering Company Limited 

Greet Sacot Budftng Srr Ptwoteaheh Mehta heed Bombay 400001 TUghem MUR) 
trenches Bombsy Bangalore Celcufte New Delhi Dendigwh tui tt nww Medwe 
Pune Secundergbed 

GJA ft&O 
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BHARAT PHOTON ELECTRONICS 

•. N. MAAB. RQTDWARA-I4*14«. Phooo-Jt 


ny eg - 
PLASTIC-O-METAL ENTERPRISE 

2/32 Vivek Nagar, Calcutta 700075. 

Tele 722429, Gram: PLASTRONIC, Cal-32 


FOR QUALITY 
ISCREEN PRINTING! 


f van atneto Boa T 


Public Address Systems 

ROXY TRADING CO . 

NAIWALA NO S KAROL 8*f,H NtW DELHI 110006 
RHONES 666361 661373 667536 
9 -Mlngl«i WilL lion Katoi Bagh Bus Tstmtnsl 


yjsi 

3 ouAimr ioui Jj]£3 


I ft I tun 

u *m 

inn • 


M«MU-MtMI fHIW »lliu 


PVC.PAPER 4 SILVER FOILS STICKERS. 
BANNERS. METER/RADIO DIALS 4 

UNDERTAKE LABOUR JOBS ALSO 


EXCELL0 RNETACRAFT 

2/19 MtGHAL WO ESTATE 
■ DEVI DAYAl ROAD, 

OPP. JOHNSON 4 JOHNSON 
MULUNDIWI BOMBAY-400 080 


American Electronics Institute 

(Home Study Course) 

M/8/24. Venkataratnam Nagar Extension 
Indira Nagar, Madras 600020 
Plan your career right now in Electronics. 
Radio. Tranaietor. Television, Tape 
recorder. Free prospectus available. 

Principal 


YOKinS F 7 

an assurance of * 
flawless performance! 

Manufacturers 

Panel Volt and Ammeters 

both moving Iron and moving coil types. 

FIRST TIME IN INDIA 
Solid State Analogue type 
Frequency Meters 
Dynamometer type Power 
Factor, KVA, KW and KVAR Meter* 


LDR 


Iff HIGHEST QUALITY AVAILABLE 
in Af ADY STOCK AN > IN ANY RfOUlRCU COLOUR 
Specifications 


At 0 Lu« 

tin M-phm.) 


Al 100 lux 
(tn E’Ohm) 


Manufactured by: 
YOKINS INSTRUMENTS 
B-3/40, Phaw II, Athok Vihar 
Delhi 110052. Phone : 715757 
Trade inquiries to : 

YOKINS TRADE LINKS 
Phone : 237780 


fnrlosv’B Acrylic epow staled 
N R 0 C Process developed at H P L 

PHOTO ELECTRICAL SWITCHES 

Of MICH QUALITY iCuitinifsd lor one v#.r| 
Suitable for sny kisd Irpm S Amps to 300 Art.pt 
for Automatic Control of lights at any i^qu-'nd 
intensity of liphi are alto available, 
for turihet details piraip coma* 1 

BHARAT PHOTONIC 

4*. HMT MICAUT.260001 

Pnpne 7b3?0 Cram --Photonic 
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INDOTECH 

TESTING 

INSTRUMENTS 


° -THE ULTIMATE 
IN PERFECTION 



INDOTECH DEVICES 

•ISHI UUII Jtl TALNIIK MU SHASURPASII DCLMI IIMM 
MIME mm SRAM ■ IMOCVICES 
RISRM II A » SECTOR-S.RSIBA JIUtt (SRAZIASABI 
BOMSAV RHONE 1ISM? 1S2SS1 ORAM VUAVSROt 


I’HUf'OSAI SAME INVKLDfHUMRfPUIHi 
1'AIIIIf St OH Till APmiN'MWOf f.UYWISt 
IHALhllb HtSIDtNI FU PHtSf.Nl AlIVtS 
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ANSONS R & D ELECTRONIC 
INDUSTRIES 

VI /■!, Njiasingapuram Street, Mount Road, 

Modus 600 002 

Leading Manufacturer* of Printed Circuit 
Boards, Transformers, Design & Artwork for 
over a Decade, 

"CALLING ALL" 

I iignu-t-iK Students. Hobbyists 
hutci into the l.xciliiig World of Klcctronk’s 


u« arc mentioned below. 


TUA 810 wltli 7411C 

(10410W) .imp K*>->5 fTS 

I’hilips I5/25W Ainpliticre R» 6 175 

Philips 40 f 40W stereo with 
universal preamp IEs.20 550 

I'ape recorder using 

(TAB 810 ■>,-Ulil,700) . Rs. 8 80 

Instant I’E'.H in 10 models Rs.10 

1 V Aiilenim, Booster Rs. 5 100 

IV Sliihili/.er Rs. 4 50 

Digital Clock using loeak It 7s Rs.20 350 

Audio level l.tilf liulitaiion Rs. 4 60 

11.piers r.liinin.itm Re. 1 25 

Vet another feature of our proposal is that we 
eater lo all the Demaods ol Manufacturers, 
Hobbyists, liven supply lH'.H s appearing in 

or as per customer spcelHeation 
irrrspcetiveot the number ol PCB’s/KH* 
required. 

So, why not wiile oreoiuast us totluy .-,. 

Stockists : Phona : 8 4 91 0 S 

Sawan Electronics 

2 1 N.it.tsing.iiHiMin SlH'ol, Mount Kond, 

M.tdr.ts-hOO 002_ 


ANYTHING & EVERYTHING 
IN 

ELECTRONICS 

RCV W' Rack Chassis, Ruby 
Components, "SE” Connectors, 
SCRVTridcs, Silicon Diodes, Zenei 
Diodes/W/W Poteniiometers. 
Transistors/EET’s/UJT’s. MOS/CMOS 
LSI, 74 Seiies ICs (Digital & Linear) 
Mil roprot essors Chips/Kits I ED & 
Display, VALVES, Electrolylit 
Capacitors. Wires, Coaxial Cables & 
Connec tors, Variacs/Transtormers 
and all types of Electrical Measuring 
& Testing Instiuments. 

Please Contact: 

Sanjay international Corpn. 

42.1.S.S. Road, 1st floor 
liansraj Damodar Building, 

Opera House. Opp. Parekh Market, 

Bombay-400 004. 

PHONls .15:18*17/366127 
Grams- "IOUDTONF” Glrgaon 
Bombay 400 004 

(An Assotiafes of RAD/O.SO(/N'D 

BOMBA U 





High Voltage 
Resistors 




Made of: 

Carbon Composition film 

Available in: VI W. 500 V Max. 

1 W. 1000 V Max. 2 W. 1500 V Max. 
Ohmic range: 100 K to 22 Meg A 
Application: 

Television. Oxcilloieopa*, Electrical 
measuring instruments and any other 
High Voltage application. 

Manufactured by, 

CAPRES electronic products. 

35 A a B. Electronic Complex. 
Kuohaiguda. HYDERABAD - 500 762. 
Phone: Office: 35705 Factory: 78626 


WIREWOUND 

RESISTORS 

RHEOS1ATS 

POTENTIOMETERS 



STEAD ELECTRONIC INDUSTRIES 

17, UA JAWAHAR NAGAR, 0ELH1-110007 
PHONE: 228767 GRAM : RHEOSTAT 



ELECTRONICS FOR YOU 









































Eagleman 


The only Heavy Duty 

POWER RELAYS 

THAT HAS SATISFKD 
THE MOST CHOOSY BUYERS 
S 

WITHSTOOD THE TEST OF 
TSME 



Upte 30 AMPS. CONTACTS 
240V/44OV AC. OR 110V DC COILS 


Thvf art tuMMtt of contactors 


EAGLEMAN ENTERPRISES 

3 19A Kir 1 1 N«»cjiif Ind Area 
Nvsk Delhi 1 10015 _'■| 



Electrical Measuring 


and Testing Instruments 

MOVING IRON & MOVING COIL 
INSTRUMENTS 

• Voltmeters • Milltvoltmeters • Ampere 
Meters • Micro Ampere Meters • Millt 
Ampere Meters • Galveno Meters • Cell 
TestersoOhm Meters •Temp indicators 
Made in various sues 

• Round • Square • Rectangular • Flush 

• Protection • Pedestal & Portable type 
For Your enquiries contact: 

TOWA ENGINEERING WORKS 

177 0, OUTRAM LINE. 

G T ( NAGAR (Kmgtwuy Camp)Delhi 110001 




Semiconductor; 

Heel 

Sinhc 


I Heel Sink 
| Compound^ ^ 


Swao*» A 
Solder 
ter rowels 



Component | 

Monnlmg 

Accessories! 


Miniature Up Heel 

Ceoleie Dissipetois 


Bombay j Burmah 


logic IC 

Probes Sockets 

l P 201 


Multiple 

Rectangular 

Connectors 


SI 


J 


Authorised Htplei 


NATIONAL ELECTRONICS 


ns ' »e****t tUrrxXlaee HWu 2 ml floor Borr-tiny 400 00/ 
Piiumr dUi/UGifi'M AFCOMAKE ioir 2 


Manufaciuteis of 

Eyelets Eyeleted lags Esii thing tagt lor CartK>r 
Potent tome lets Pre sets Speakers etc A other electronic 
components 

SWEETONE INDUSTRIES 

hr 

6597. Bahedurgerh Road Del'’ 6 Phime tit 145b 

Stockists in South Zone' 

M/o Minocha Enterprises 

755 Pantheon Road 7nd Floor 
Kh-tlael Shira/t Estate Mailr.is 500105 


Scmicon 

ELECTRO 


MAGNET CHARGERS 



4 DOCK )!i.> IV. 1 li !' rt.h i A I 

1 i li i! ii- ■ '> i 1 ii I* ji -! 

. 70 V AC < .1 s|\ At .iiSftV .i 


,"[ Semiconductors 

; MAR ft 111 MtS' Wtl NAIiAN 
2‘ M A HI' “• IftlMf 'HUM iSHib 


r FIELD FAILURE RELAY 



^ .. d 

PROTECT YOUR OC MOTOR 
USE FIELD FAILURE RELAY 


INCQHPORAUO IN THYHlSlOfi * 
RECTIFIER DRIVES 81 HADING OEM 

• No mm core Instani on/mlI oetkon 
no sme'nal supply requited 

• 1A If) W normnly open contact 


SYSTEMS HARDWARE 
AND COMPONENTS 



E/6 Udyog Sedan 2, 

M I.D.C. Andhari (E) 
Bombay-400 093. 

Tel 666386.662696 


Now Available PCBs and 
ICs lor tFY Projects 

All P( lv ,iiif 1 iri w ■ 11 .! iii s,ii ;,, |'i -i 
ami i li'.jil.iv v ill Ini 11 u ■ | m ii t •< I ■■ In 
puhlithi'ti m 1 lei Ii i)i in : I . u 'inn ,i 
Ml iNMir i .in in nv tm n 111 , 11 
llirnm,;ti Kii- n’ Sp.m-. 

I > <!■ . phu -i 
M s Kiln n Spans 

111 ^ i >nl n i I ['.!!> 1 1 MM III ; I I''|M 


PERSPEX ACRYLIC PLASTIC SHEETS. 
RODS. CUT-PIECES & STRIPS AS PER SI/E 
AND FABRICATION ITEMS AS 
PER SPECIFICATION 



ACRYLICA 


FACTORY & OFFICE: 29, MEGHAL 
INDUSTRIAL ESTATE. 2ND FLOOR. 
DEVIDAYAL ROAD. MULUND (WEST). 
BOMBAY 400080 


build your own ioow hi-fi stereo AMPLIFIER 






FEATURES: Amplifies turntable, tape-deck & tuner outputs; has Bass. 
Treble & Balance control; Mono switch & Scratch, Rumble Filters; 
Headphones. Kit is complete with construction manual, available 
for Rs 770/- (Ex-works). Compatible Tape/ Magnetic preamp ckt. 
available for Rs 88/-. Orders accepted with Rs 50/- as advance. 

Write to. Semiconductor Applications 
_ Ashok Vihar (Phase IhDelhi 110052 Ph: 743318 
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SiiVUN tQUIPW£HT K» PRQU'jMONAL 4 HQHS DiSCO 
•Running Light* •Item. my Lights •Strobe Lights (with 
r*mote control) *b )eck Hood Umpi (U.V.Light) *Dl5(0 
Mirror 8*11', with eiotar units *»'«n ipot Lights with 
coloured filters “Single line Hashers with speed 
•Professional Dlsto I U loaner Units *Auto Up/Dowo Disco 
laders “Multi fader Units *fu)l Pound & Half Round Pm 
l»PUt light Sttnnptrs ‘Colour Generators *fcffeels and 


bUVUN Cl LAM NO k ‘ARrflLlWG AIDS 

•Tapi fcecuftUn Head *a*ier •Pirnh Pol lor Cleaner 
•Dti Solution “Switch Cleaning & 

tubr “Multipurpose Cleaners “Gramophone 

Volumr lOhtrol Cleaner. 

•Write for 'nut Catalogue 
<r li.% Advance 

Mfg. tiJVfth Products- MfAHMJRi INUttNAUONH, 15A, 
i'ur shot tarn HI dg, It tiihuvan hd, tumliay 4. T>1e:3#2U0H. 



MOVING COIL/MOVING-IRON VOLTME.TLRS 
& AMMETERS ALL RANGES 
PRECISION EXTERNAL SHUNTS-UPTO 15000A 
ANALOG MILL IOHMETE.R 0 002 1000 ohms 
in 9 Ranges on 50 division linear scale 
ANALOG EREOUENCY METERS 0-150 Hz 
300 900V lor conducting DVDF test on power 
distribution itansfoimurs Other ranges 10 
to 10KH/ for SINE/SQUARE WAVEFORMS 
VOL TMETERS-AMME7ERS-FREQUENCY 
METFRS lor monitoring 400 Hz supply, inverters 
HIGH VOLTAGE BREAKDOWN TESTERS 
WITH TIMER & AUDIO-VISUAL Al ARM 
TACHO GENERATORS-MtTFRS 
VIBRATING RFED FREQUENCY METERS 
SINGLE A DUAL ROW 
AUTO-HORN TESMNG EQUIPMENTS 
V-A-H/-LIFE-INSULATION TO IS-1884-1970 
INS1RUMLNT FOR MEASURING 
TEMPERATURE-RISE OF COPPER 
WINDINGS-TRANSFORMERS 
CUSTOM BUILT TIMERS. INSTRUMENTS 
REGULATED POWER SUPPLIES FOR HIGH V C 


SUSHIL’S INSTRUMENT SERVICE 

19 IRIFNDS COLONY INDUSTRIAL AREA 
LANE No 3 G T RUAD SHAHDARA 
DELHI 1/ RHONtS 2030?/ 70.U91 


TO CATER YOU BETTER 
WE MOVEO TO BIGGER 
PREMISES 

OUR NEW ADDRESS 

ELECTRONIC 
RESOURCES AND 
SERVICES PVT LTD 
984,1ST CROSS, HAL II STAGE 
INDIRANAGAR, 

BANGALORE 560038. 


Design of 

Digital 

Systems 

(Indian reprint) Now 

for Rs 75/-Only! 

A self-instructional course by 
P.C. Pittmann, «■ Cambridge 
Learning Enterprises, UK, 
originally available for Rs 230/- 
m six volumes, is now available 
through EFY for Rs 75/- only, 
one-third the original price! 

Please order your copy 
immediately, before the stocks 
get exhausted. 

Send payment with order, 
adding Rs 5/- for despatch by 
registered post, to: 

EFY Enterprises Pvt Ltd 

303 Dohil Chambers 
46 Nehru Place 
New Delhi 110019. 


CLASSIFIED 


Free kit catalogue. Many electronic kite 

available; Semi 50 paise slain peri sell-addressed 
envelope to H A P Electronics, Post Box 3007, 
New Delhi 111X122 

Available:- Audiometer complete with Head 

Phones etc. Made in Poland. Send your offer. 
Model AUG-Ma. Zodiac Electronics & Scientific 
Corporation, 2759/10, Timber Market, Ambala 
Cantt 133001. 

Cr nsultants in Semiconductors & IC's: Man- 

,ig‘merit, Technology. Marketing, Manutac- 
tii e. Materials, Turnkey Projects. Contact: 
St uronus, 7 C onvement Shopping Centre, H' 
Avt 'nut'. Saropm Nagar, New Delhi 110021. 

Kits available: Mosquito Repeiler, Mini Emer¬ 
gency l ight. Mill Siren. Kenuka Flektroniks, 11- 
A. Ravi Street, Bhaiathipuram, f hromepel, 
Madias WXKL44 

KERALA ELECTRONIC INDUSTRIES, PARUTHI- 
PARA, TRIVANDRUM-25. MANUFACTURERS OF 
DEPOSITED CARBON HIM RESISTORS IN AIL 
CAPACITIES AND VAIUES-PROfESSIONAL 
AND COMMFRCIAE GRADES. 

UNEMPLOYED! Be Sell employed: For total 

guidance, Contact: BUSTECH SERVICES. S34. 
Koodalnagar, Madurai 625018. 


Afco 

3 

Alfa Products 

78 

Amar Radio Corporation 

24 

Anand Electronics 

68 

Audiovision 

18 

Baiaj Bros. 

49 

Bharat Products 

90 

Bionics 

52 

CTR Manufacturing 

76 

Calontx Electronics 

81 

Cenka Plastics 

85 

Chemiso! Industries 

88 

Chitra International 

68 

Component Resources India 

58 

Cresta Instruments 

32 

Darbari Industries 

39 

Eddy Current Controls 

82 

Elcompo 

74 

Electron 

54 

Electronic Resources & Services 

54 

Elnova 

48 

Farcom System 

40 

Gadodta Electronics 

22 

Galaxy Electronics 

49 

Geeta Electronics 

40 

Glolite Electricals 

90 

Hi-Q Electronics 

47 

Hilversum Electronics 

fih 

Hindustan Conductors 

36 

Hindustan Instruments 

8 

IEAP 

88 

Inde Associates 

7 

Indian Electronics Corporation 

32 

Indotherm Electric 

63 

Integral System 

60 

J.R. Controls 

90 

J V. Electronics 

73 

Josts Engineering Company 

94 

Kwality Electricals 

90 

Larsen & Toubro 

18 

Leader Electronics 

14 

Mayan Indl. Corporation 

56 

Meltron 

III COVER 

Motwane 

13 

N.J. Electronics 

88 

Nayar Flectronics 

28 

N'lektronics 

68 

Orr Cee Electronics 

28 

Paradise Industries 

39 

Parvail Enterprises 

39 

PhHips 

27 

Powertech International 

63 

Precious Electronics 32,35,60,86 

Professional Electronics 

17 

Proteclo BishOp 

70 

Radio & Craft 

4 

Ramtronics India 

43 

Resistors India 

72 

S.N. Borawake & Sons 

47 

Scientific Instruments 

49 

Smgh Trading Company 

40 

Stabline Electronics 

63 

Svictor Multicore 

60 

Trans Marketing 

10 

Texonic Instruments 

32 

Tyristor Power Control 

78 

United Electrical Industries 

81 

Universal Electronics 

17 

Uptron India 

6 

Vetril Electronics 

57 

Videoton 

II COVER 

Vinit Electronics & Electricals 

81 

Viprar Semiconductors 

54 

Vishaf Pustak Bhandar 

86 


98 


ELECTRONICS FOR YOU 





SAVE COSTS AND PRODUCTION TIME 


A 



',0, 

Jnti 

introduce 

the first ti 
jgrated Cir 

11 
me 
cult j 


Version 




use fTTELRQn 

SINGLE PHASING PREVENTOR 


Available in 

I TRANSISTORISED/! C 
j VERSIONS 


SPECIAL FEATURES 

1. Highly stable, accurate and 
sensitive filter to operate 
reliably in any industrial 
environment 

2. Protection against phase 
reversal action 

3. Suitable for any KW motor 
and control panels 

4. Failsafe, solid-state design 

5. Automatic/manual reset 
action with adjustable trip¬ 
ping sensitivity 

6 Built-in time delay action 
(optional) 


riiBPon 


—meeting the challenge 
of tomorrow. 

Manufactured by: ANIONIC CONSULTANTS Kolhapur 
Marketed by 

Maharashtra Electronics Corporation Limited 

Plot No. 214.Backbay Reclamation. Raheja Centre, 13th Floor, Nariman Point, Bombay 400 021. 

Tel: 240538 Telex: 011>6817 ME Cable: N. *LTRON 
7A. Hanealaya. 16, Barakhamba Road, New Delhi 110 001. Tel: 40641.42416. Telex: 031*2815 
55. Rama Nivas, 10th Cross, West of Chord Road, II Stage, Rajajinagar. Bangalore 560 086. Tel: 80772 
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WHAT MORE 
CAN YOU ASK 

M3 MT* *3^^ If you have e 

S' Uli (99 T d it: h °, 


The Books Mail Order Service 

EFY Enterprises Pvt. ltd 

303/46 Nehru Place, New Delhi 110019 


Please send me ..copy/copies of the Annual 

by Regd post. 


Address 


I am/we are sending 

a sum of Rs. 

in cash/by demand a 
draft/money order'^fl 
crossed cheque*/ 

Indian postal orders iri^ 
favour of EFY Enterprises 
Pvt. ltd. 


Signature 

* Add Rs 2 (and some delay!) 
on an outside Delhi cheque 


y/i 






\ l —If you have ever 

)# won d ere d who are 

^ the manufacturers 

of stereo systems, 
tape recorders , TV sets, voltage 
stabilisers or for that matter of the 
components used in these system, 
you may stop wondering! All the 
information is now available readily in 
the Buyers’ Guide and Directory 
included in EFY’s Annual Number 

1983. 

If you happen to be associated with 
electronics in any way, you can’t 
afford to miss the Annual of 
ELECTRONICS FOR YOU. 
Experimenters in electronics will find 
the construction projects and circuit 
ideas in it very tempting.. 
The Annual is available at prominent. 
bookstalls all over India, but you can 
order for a copy by registered post by 
^ sending Rs. 30 

(inclusive of packing & postage) 


m This Annual Is full of 
authentic 
and up-to-date 
information, and 
yet is available for 
unbelievably low price. 


Trade Enquiries to : 
INDIA BOOK HOUSE 























XAS III TIFR BARC 
DCS IITTIFR HARC 
IKS IIT TIFR BARC 
IKSIIT TIFR BARC 
DCS Iff TIM BARC 
IK S lit TIFR BA 
IKSIIT Til 
I K S IIC 
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THE BEST GETS BETTER. 


Ever since we unveiled our LA 1702 16 channel Logic Analyser two years ago, 
it has been hailed as the most powerful low priced analyser developed 
indigenously in the country. No frills, no patchwork of imported kits. Today we 
have made our best even better—LA 1702 now offers dedicated probes for Z-80 
& 8085 microprocessors bringing unparalleled ease of use to hardware and 
software debugging. 


SALIENT FEATURES. 

• DC-40MHz Sampling rates. 

• 10 ns Glitch Latch 

• Comparison mode 

• Can be connected to:— 

(a) Oscilloscope 

(b) Video Terminal 

(c) RS 232C compatible 
printer (for hard copy of 
captured data) 

• Time, Binary, Inverted Binary, 
Map, Graph, Hex, BCD, Octal 
ASCII or user defined display 
modes. 

• Can be conyerfed into a 
versatile twoi*B&fmnel Analog 
Storage Scope. 


STANDARD FEATURES. 

Synchronous/Asynchronous 
data sampling; 19 bit wide 
(expandable to 35 bits) word 
recognizer; Pre, post, centre 
triggered display; 256*16 
bits memory; data compression. 
Reset timer, Trigger filter, 
Display expansion, display 
scroll. 


OTHER PRODUCTS. 

• Digital 1C Tester(DT 160‘ 

• Video Terminal (VTZ 10) 

• Graphics Terminal (PLO - 
compatible) 

• SX-80 Micro Facility 

• Programmable Pulse 
Generator (PT-1001) 


Contact us today for a free demonstration/ literatur 

4* DATABYTE EQUIPMENT PVT LTD 

II DELHI BOMBAY PUNE 

G-3. Raja House, 31, Shivtirth-1, 200 Nara> 

Nehru Place, B. Oesai Rd., Laxmi Rot 

New Delhi-110019 Bombay- 400026. Pune-41' 

Tel.: 6419040' Tei.: 4926558 Tel.: 4447' 


^technically qualified and experienced area representatives 



Wire-Wrap connections are reliable and ideal for 

high density. 

Gardner-Denver Wire-Wrap Tools of The Cooper Group. 

West Germany are original and best. 


In 1952 Beil Labs proved that a 
wire wrapped tightly around a 
sharp cornered terminal forms a 
j reliable, gas tight electrical 
! connection without being soldered. 

Th? predicted failure rate for wire 
wrapped connection is one in one 
hundred thousand. Tests have 
proved that a modified wire-wrap 
(one turn of insulated wire is also 
wrapped around terminal) exhibits 
greater resistance to vibration than 
does a soldered stranded-wire 
connection. 

The first wire-wrap tool was made 
by Keller Tool Company (soon 
thereafter merged with Gardner 
Denver: now part of The Cooper 
Group) in 1953 under license from 
Bell Labs. By 1960 Gardner-Denver 
Wire-Wrap tools were in use 
throughout the computer and 
telecommunication industries for 
high-density and reliable 
interconnections. In fact, Wire- 
wrap is the registered trade mark 
of Gardner-Denver specifically for 
its own wire-wrap and unwrap 
. tods. 


Besides reliability, Gardner-Denver 
offers the widest selection range in 
wire-wrap tools. 

1 . YB2 Series: heavy-duty, mains 
operated wire-wrap tools for 
production usage. 

2. XA2 series: light weight, mains 
operated wire-wrap tools for light 
production, installation and service 
work. 

3. R2 Series: battery-powered, 
wire-wrap tools for field repair. 

4. 34AWG pneumatic wire-wrap tool 
for extremely high-density 
interconnections. 

5. YM1 Series: pneumatic wire- 
wrap tools for use where wrapping 
area is horizontal. 

6 . YP1 and YL1 Series: light-weight 
air-powered tools for continuous 
high production use. 

7. HP1C hand squeeze wire-wrap 
tool for installation and service jobs. 

8 . TA1 series: air-powered wire 
wrap strapping tools for 
interconnecting terminals by wire 
wrapping with a continuous length 
of bare wire 


9 AH above series are also 
available as unwrap lools 

10. Cutting and skinning 
accessories attach to all sl.md.ird 
wire-wrap tools to strip and < ui 18 
through 30 gauge wires 

Wire-wrap tools are allowed foi 
Import under Open Geneiul 
License. Applicable custom duty is 
(o> 20% ad valorem. 

Please call or write us to meet your 
requirement of wirewrap tools 
■ Inde Associates, 16 Rest House 
Crescent, Olf Church Street. 
Bangalore 560001 Telephone 
579289 Telex 0845 8084 (for 
customers located in Southern 
India and Maharashtra) ■ Inde 
Associates, 202 Vikram Tower, 
Rajendra Place, New Delhi 110008 
Telephone 5719087 (for customers 
located elsewhere). 
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Centralized Sweep Signal Generator Systems 
(VIDEO-IF, SOUND-IF, CHROMA) 
for Television Manufacturers 


It generates all signal of sweep & 
marker for all TV systems over the world. 
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480-U71 

SOUND-IF 

480-U77 

CHROMA 

480-U80 

VIDEO-IF 


,, vs xai ********* *rt **f **#roa 


LSW-1481 

MAIN FRAME 


• • 


4BO-U71 SWEEP 4 b, 55,60,65 0 5MHz 

MARKER 5 points each 

SOUND CARRICR 4 5.55,60,65 MHz 

480-U77 SWEEP 2 7 MHz 

MARKER 4 points 19 countries 

VtDEO CARRIER 19 countries 


48O-U80 SWEEP 22-64MHz 

MARKER 6 points 2 bands digital 

switches getting. 
OUTPUT 1V 75 ohm terminated 

Foi further details on the above centralized systems, 
a separate brochure is available on request 


LEADER ELECTRONICS CORP. 

AGENT : (For All India except East India) 

2 fi 33 Tsunashitna Higashi Kohoku Ku 

Knshan C Arora & Co 

Yokohama Japan 

P.0 Box 4218. New Delhi-110048 

ILL EX J47780 JPLFADt R 

TEL. 6411 133 TELEX 031-4657 CABLE. JUBILANT 
AGENT: (For East India) 

Varas international Pvt. Ltd 

7C. Urvashi. 3 Hungerford St., Calcutta - 700017 


TEL 44-0191 TELEX 212915 CABLE: RANJI 
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NIKY TASHA 

NEEDS 

ELECTRONICS 

PROFESSIONALS 

New Delhi/Faridabad 
Excellent Salary & Perks 

Niky Tasha, a name synonymous 
with innovation and enterprise, needs 
high calibre electronics professionals 
various levels to contribute to the 
exciting adventure of designing, 
developing, launching and improving 
products in the field of Consumer 
Electronics. 

The requirements exist at various 
levels in Research & Development, 
Production, Quality Control and 
Materials function. The incumbents 
must be Electronics Engineers with at 
least. 5-10 years experience in any of 
the relevant disciplines mentioned 
above. Candidates with a successful 
track record in Television or the Audio 
Industries will be preferred. Salary will 
not be a constraint for the right 
candidates. 

Apply in strict confidence within 10 
days to: 

The Senior Manager 

Corporate Management Development 

Niky Tasha India Pvt.Ltd., 

Plot No. 38, Sector 6, 

Faridabad -121 006 


© NIKYZ/ TO'BHA 

*<** LtfMTftO 



We are an electronics based company with 
present annual turnover exceeding rupees 
five crores. Our activities include indenting 
agent business on behalf of internationally 
reputed foreign principals in electronics 
equipment/instrumentation field, self¬ 
import of electronic components for sale 
on rupee payment and manufacturing of 
consumer electronics items. Our medium 
scale manufacturing project in electronics 
component field with foreign collaboration 
is under implementation. We need: 

RESIDENT ENGINEERS 

in Ahmedabad, Bhopal, 
Bombay, Calcutta, Chandigarh, 
Lucknow, Patna, Trivandrum 


Candidates should have first class 
bachelor degree in electronics/electrical 
engineering with minimum two years 
marketing experience or first class diploma 
in electronics engineering with minimum 
five years marketing experience. Persons 
in 24-30 years age group and having 
pleasing personality, extrovert nature, 
command over written and spoken English, 
already settled in above cities, and 
preferably having telephone at their 
residence, will suit ideally. Handsome 
salary, benefits and future growth assured. 


Please apply in confidence with bio¬ 
data, salary expected and enclosing 
a passport size photograph to 
Box 841003, Electronics For You, 605 
Siddhartha, 96 Nehru Place, New Delhi 
110019. 
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GUARANTEED 
‘iwin sue rtON 
HKiANI FlNIV* 
AfTRAl TIVI PACKING 

lAHOiM selling 

WWILH l\ AC f CPTtli 

RST'ompahiSon 

Ul'iOl DF MINI, PUMP 




7RUSH D ADHESIVE 
FOR COUNTLESS 
APPLICATIONS IN 
ELFCTRONIC 
INSTRIJMF NTATKDN 
INDUSTRIES 
HC PAIRS SHOPS 
RESEARCH 1 AB’» AND 
TECHNICAL INSTltuTFS 

RENDERS TMF FIXTURES 
VIBRATION PHOof 
AVAH ABLE IN 
TURKS, TINS « DRUMS 


DltTfNSUtOM 

PRECIOUS ELECTRONICS CORPORATION 

3 < HUNAM lANF L AMINuT OH ROAD BOMBA* 40000’ 
PHONF 3AVH7R DRAM OFE'PTilAMP H.iMGAON BOMBAY. 

9A7MIPATTAN STHFF1 MOUNT ROAD MADRAS AOO 0G? 
phonf M?ria gram 'jceptilamp(Madrasbooqo.ii 


CONTINUOUSLY VARIABLE 
AUTO TRANSFORMERS 

TRUSTED NAME FOR THE CONTROL OF 
VOLTAGE, CURRENT, POWER. 

HEAT, LIGHT, SPEED. 

Available in current ratings from one ampere to 
Hundred emperes. Single/Two/Three phase; 
air/oil cooled. Conforming to I.S. 5142-1969 


ELECTRICALS 

MAZGAON. BOMBAY-400010. PHONE. 377498-99-90 
GRAMS: LUMINOUS 7ELEX: 011-S104 


looking for 
import 
substitute 
for this bulb? 


PE INVERTER MODULES 

50 Hz INVERTERS FOR MINI-GENERATORS : 

With Power Transformer in 
CRGO Core simplify ass¬ 
embly & Maintenance ot 
Emergency Power Gener¬ 
ators. 

Range: 12V-100W 

24V-200W &• 300W 


PE INVERTER-CHARGER PACK: 

A complete Emergenc y Light 
Range: 6V-10W, 20W, 40W 
12V-20W, 40W 







0 


™ a ~-:w? 


Jim some of the lamp' made in an unusually large number or typci 
ratings and sues cmnr either wire ended or based in fiT in any available 
lioldrrs in die manut. Ii may be put wliai you need for an existing 
or a New 1'rojcu. A lew minutes with our catalogue for what you are 
srrling, will it-rtainly convinec you. So, why nut get our catalogue. 

f 81 g X I a El 

kuaffty BULBS 

Miniature tt Bub Miniature Lamp SpecWlit* 

t lMflOlkf ELECTRICALS PVT LTD hiwm n*«. hw«m-» 

Ptwn* 3UM. 37MO »>wcli 10. Kan Savwt Xmal Bambay-400 003. Ftwna: 32S1B2 


_ FERRITE-CORED, HICH 

FREQUENCY INVERTERS 
FOR EMERGENCY LIGHTS: 
pKLrJJP; ' Brighter & more efficient. 

-e' Range: 6V-10W, 20W, 40 W 

12V-10W.20W, 40W 
24V-20W, 

PE Product Range: •Emergency Power Generator* 1O0W-1KW 
• Eme rgency lights A Battery Chargers 

PROFESSIONAL-ELECTRONICS 

^ 233, Rampura, Lawrence Road, Delhi 110035. Phone: 7115025 


ELECTRONICS FOR YC 
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"THE BIBLE OF RADIO COMMUNICATIONS" 
FOR OVER 60 YEARS 

THE RADIO AMATEUR'S HANDBOOK 

1980 Edition 

Populary known as ARRL Handbook 

840 Paget in A4 size (the size of this magazine), paper bound. 

Covers all the theory of radio transmitters and receivers, 
including design data on radio receivers, transmitters and 
ancillary equipment. The recent developments in communi¬ 
cations technology are all covered. 

This book (original US publication, not Indian reprint) 
priced at US $ 12.50 which should sell at Rs. 143.75 at the official 
rate of exchange, is now offered from stock for Rs. 73, at a 
discount of 49% on the regular price. We will send you the book 
immediately on receipt of a bank draft for Rs. 80/- (Rs. 73 plus 
Rs- 7 registered postage and packing) favouring K R Associates. 
Offer valid only till stocks are available. 

Please send self-addressed envelope for our price list of 
ARRL and RSGB publications. 


TV MANUFACTURERS 

We Have The Right 
Testing Equipment 
For You! 


HIGH POT r 
TESTER l 



Testing of TV is incomplete unless checked 
for l eakage and Break Down tests If you 
are not conducting these tests for want of 
Right Testing Equipment, send tor Sensors High 
Pot Tester today 

Tripping Current 0.2/0.5/1.0/5 0 mA. 

Model upto 5 KV in AC ft OC. 



Dealers in India for ARRL Publications 

KR ASSOCIATES 

3. Thim-Vi Ka Roed, 

Post Box 725, Madras-SOO 006. 


SL SENSORS INDIA 

2151/10, T-5, New Patel Nagar 
New Delhi-110008. Phone: 587967 



ONIC CERAMICS 

Now you don't have to 
import your ceramic cores, 
rods and tubes... 

We've got them ell for you. 

Mode in India. To world standards. 

We've got the finest Electronic Grade 
Ceramic Components for the 
manufacture of a Carbon Film 
a Metal Film • Metal Oxide Film 
a Wire wound Resistors - 
Potentiometers a Rheostats, etc. 

Our cores, rods and tubes are available 
in a wide range to suit virtually all your 
requirements. Manufactured to close 
dimensional accuracy. Sizes : From 
01.5 mm/75 mm.in variable lengths. 
Solid or tubular forms. 

JYOTI CERAMIC 
INDUSTRIES PVT. LTD. 

C 21, N.I.C.E.. Satpur. Nasik-422 007 (INDIA) 

Tel i 88338. 88283, 88729, 88717 
Telex : 0762-248 Cables : JYOTICA 
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DATA MANUALS 


NATIONAL SEMICONDUCTORS 

Linear Data Book 1982. Rs. 300/- 

Linear Application Handbook 1982 . Rs. 275/- 

Logic Data Book. Rs. 250/- 

Advanced Bipolar Logit Data 1982 _ Rs. 200/- 

CMOS Dau Book. Rs 2 ?v- 

Transistor Data book 1982 . Rs 150/- 

Voltage Regulator Handbook 1982 . Rs. 150/- 

NSltSOOO Data book 1983. Rs. 250/- 

Interface/Btpolar/LSl Data hook 1983 .. Rs 250/- 

Advanced Schottky Data 1982. Rs 175/- 

Audio/Radio Handbook. Rs 90/- 

COPS Microcontroller Data book 82. Rs. 180/- 


48-Senes Microcomputer H/book. 

Hybrid Products Data book 1982 . 

Memory Data book. 

Micro Application in Bus., Science A Ind. 

PAL Data book 1982. 

Reliability Handbook Vol 1 1982 . 

SC/MP Micro. Application H/book .. 

Opto Electronics Catalogue 1983 . 

MM 54HC/74HC Hi-speed CMOS/ 
LOGIC Dau 1983 . 


Rs. 125/- 
Rs. 175/- 
Rs. 150/- 
Rs. 75/- 
Rs 200/- 
Rs. 175/- 
Rs. 60/- 
Rs. 60/- 

Rs. 225/- 


TEXAS INSTRUMENTS 

TTL Data book . Rs. 250/- 

POWER Dau book. Rs. 250/- 

' Transistor A Diode Dau book. Rs. 275/- 

Opto Electronics Data book . Rs 150/- 

Linear Control Circuits Data book . . Rs. 150/- 

Bipolar Micro Components Data book Rs 200/- 

Interfaoe Circuit DaU book . Rs. 225/- 

Electro-Optical components . Rs. 125/- 

Voitage Regulator Handbook. Rs. 150/- 

MOST Memory Dau book . Rs. 200/- 

9900 Family System Design book. Rs. 350/- 

TM 990 Microcomputer catalogue . Rs. 200/- 

TM 990Family Software Development H/book Rs. 200/ 

When You Need To Find the 
One 1C That is Best 
For Your 


Application — 


>— .<^rw r - 




Price Rs 2030 (2 Volumes) 


MISC 

Power Devices Data . 

1983/84 Data book (Intersil) . 

Expansion H/B (or 6502 & 6800 . 

Up to Date World Transistor Dau. 

TVT79/80 A.. .Z Comparison Tables For Tr . 
TVT80/812N. . Companion Table For Tr.. 
uC 1 79/80 TTL Microcomponents (Digital) 
Tower’s International Transistor Selector 

Tower’s Op-amp Linear 1C Selector . 

Tower’s International Digital 1C Selector .. 

Microcomputer Data Handbook. 

World Transistor Equivalents. 

SIGNETICS 

Logic TTL Data Manual. 

Analog Data Manual. 

Bipolar Memory Dau Manual. 

MOST Microprocessor Data Manual. 

Bipolar ICs For Radio A Audio. 

Bipolar ICs For Video Equip. 

Consumer Digital ICs. 

CMOS HE 4000B Family . 

Professional Analog ICs. 

MOTOROLA 

CMOS Dau book. 

Microprocessor Dsta book. 

Opto electronics Data book. 

Hi-Speed CMOS Logic Data. 

Small Signal Transistor Data. 

Rectifier A Zener Diodes. 

POWER Devices Data. 

Memory Dau. 

Linear IC Data book. 


INTEL 

Microprocessor A Peripherals H/book_ 

Memory Component Handbook. 

OEN System Handbook. 

Development System hand book. 

Application notes for 8080,8085.8255.8251 


Rs 300/- 
Rs. 300/ 
Rs. 98/- 
Rs. 75/- 
Rs. 80/- 
Rs 86/- 
R*. 75/- 
Rs 75/- 
Rs. 75/- 
Rs. 90/- 
Rs. 150/- 
Rs. 30/- 

Rs. 250/- 
Rs, 250/- 
Rs. 150/- 
Rs. 225/- 
Rs. 250/- 
Rs. 300/- 
Rs. 250/- 
Rs. 300/- 
Rs 200/- 

Rs, 275/- 
Rs. 300/- 
Rs. 225/- 
Rs. 225/- 
Rs. 300/- 
Rs. 250/- 
Rs. 350/- 
Rs. 200/- 
Rs. 200/- 

Rs. 300/- 
Rs. 300/- 
Rs. 275/- 
Rs. 275/- 
Rs. 150/- 


IC MASTER is The Place To Look 


11984 IC MASTER 

• Two Volume hard cover edition • Over 200 manufacturers • 
Over 50000 IC devices-17500 changes from 1983 edition • 12 
master selection guides—Digital, Linear, Microprocessor 
Interface, Memory, Microcomputer boards, Development 
systems, Memory/support boards. Military, PROM 
Programmers, Custom IC’s & gate array • 3600 Pages • 500% 
expanded custom/semicustom section • Expanded section in 
microprocessors & microcomputer boards • Increased generic 
application notes • Device selection sections organized by 
ftmctionA parameters for case in selection. 
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Digital Electronic Develop* | Q 

ments Leading to Integrated ■ 3 

Automation Concept 
Javanta Chaiterjee 

The new developments in digital electronic, 
techniques have led the manufacturers to 
adopt an integrated solution tor process 
machine automation. This process called 
ICAM or integrated contiol automation 
monitoring system, has been discussed in 
this article, with reference to its application 
areas in India. 

Soldering Techniques n*i 

K. Venkatesan & ■ 

The soldered joint is a very important part 
of any electronics project. The increased 
miniaturisation along with expensive 
components necessitates a study ot 
soldering techniques in all its aspects. Here 
is an in-depth study ot various soldering 
techniques, with special emphasis on hand 
soldering. 

20W+20W Stereo Amplifier r» « 

S. Srinivasa Murthy D I 

A stereo amplifier is one of the most 
popular protects tor an electronics hobbyist 
and the professional alike. The amplifier 
described here can be used with tuner, 
tape-deck, record player and electronic 
musical instruments This protect costs loss 
than a thousand rupees, including the 
speaker systeni. 


Hr*- ' ! 

Cl-::"-;;-. 

W.-.~ i j 'as* 
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Illuminated 


ROCKER 

Switches 



IEC now offers illuminated and 
Non-illummnted Rocker Switches 
in Single and Double pole. 6 and 
16 Amps, on-off and change over. 
The switches are Push-n-Fix type 
and need no screws 01 any other 
hardware 



Indian Engineering Company 

Post Box 16551, Worli Naka, Bombay-400 018. 
Telex: 11-4217 IERG IN Grams: 'AMPVOLT'. 
Phones: 379544-45/374565/898186/ 392805. 


NO ONE GIVES YOU 
WHAT WE GIVE 



Precise Voltage Control 
Filtered A.C. Supply 
Over Voltage & 

Short Circuit 

Protection. 

Only From Accureg 

Accureg precision voltage regulators accept widest 
vojtage fluctuations and surges from 160-280V 
(option 130-280V) and maintain t1% accuracy. 

With 300V Intermittant Input Voltage 
Electrical isolation between input and output 
filters a. c. supply, voltage spikes and transients 
and surpasses rf noise. 

Voltage correction is achieved in stepless mode 
continuously at a high speed. Minimum parts 
population, elimination of electro-mechanical 
components like relays motors etc. and inherently 
over current and over voltage protection makes It 
extremely reliable voltage regulator in moat nigged 
and critical applications. 

The MTBF exceeds 1,50,000 hours. 

Product & Application range: 

Available In widest range, for optimum performance, 
for every application need, from 200VA to lOkva in 
230,110, 50, 24, 12 and 5 volts a. c. Any other volt 
ampere combination in multiple output and in OEM 
modules are available. 

Entertainment electronics, domestic appliances, medical 
electronics, computers and data processing equipments, 
industrial applications etc. 


« appkz sqstamc 

199 BuAm Clnat 


129. Radha Bazar Street _ 

Calcutta. 700 001. Phones; 267360/278877. 
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SWLTNG AND DXTNG 

The luoadcast station addresses in ‘Shortwave 
Listening and DXing’ article in. htne issue are 
all outdated, except duise ofGl )R, Frnnoe, ('an- 
ada und USSR. Besides, due to Imdget restnc- 
tions, some countries are issuing seasonal 
QSLs only. 

Those interested in enhancing interest in 
SWLing (shortwave listening) can write to the 
‘Indian DX Club International’ (IDXCI), 
whose montltlylmlleUn, Asian I)X Review, cat - 
ties some useful tips. Please enclose re pH 
paid, self-addressed envelopes while writing to 
1DXCI, G.P.O. Box646,Calcutta 700001. l-ora 
sample copy of their bulletin, send them pos¬ 
tage stamps worth Rs 3 with vour request. 

DWAKKANATH SR 
Bom hay 

■ Mr Rao has stated in dune issue that Air 
Traffic control, Bombay is heard on 10.018 
MHz and ATC, Madias on 10.066 M Hz. hi my 
experience, however, I have noticed thut ILF 
channels used by ATC atv allotted to a number 
of ground stations and not to just one. VIIF 
channels are allotted to each station for individ¬ 
ual use. 

I have been monitoring some of these fre¬ 
quencies for die past two years, occasionally. 1 
stumbled on to them quite accidentally, and 
one led to the other. The following are the fre¬ 
quencies actually heard by me, along with the 
stations I have heard: 

6684 kHz: Karachi. Lahore, Bombay, Delhi. 
Bahrain, Tehran, Kabul etc. 

3446 kHz: Same stations us at Hive. In addi¬ 
tion to these, the same stations ulso use 13336 
kHz, though I have never been able to receive it. 

Another set comprises 8882 and 5673 kHz 
Bombay, ModreB, Calcutta, Rangoon, Columbo, 
Kualalumpur, etc. 

A domestic frequency for Indian stations 
only is 8938 kHz, used by Delhi, Lucknow, 
Varanasi, Patna, Ranchi, Nagpur, Calcutta, 
Bombay etc. 

In addition to these, I have also heard men¬ 
tion at 10009, 8847, 5547, 6975, und 8889 
kHz, though I have never monitored these. 

6624 kHz seems to have changed to SSB 
now, since the messages are garbled, but 8938 


is operating perfeedy und cun be monitored on 
any onhnury S\Y receiver with the necessary 
I lands 

With icgaixl to the staudurd time signal,apart 
from 15 Nil Iz, these signals can also lx- heard 
«-n 5, 10 und 20 M11/, National Physical Labor¬ 
atory gives the Atomic Tunc Alutmf ATAlcon- 
tiimously on 10 MHz along with 
announcements of time (in 1ST, nol GMT) 
cvciy 15 minutes and in it every half hour as M i 
Rao has specified The announcement can be 
heaid during davhglit hours. 

JAYANT SI I AIT 
Lucknow Cann 

The author, Mr L. Jagadhlswar Kuo, 
replies: 

Mr Dwarkauutli may please note thut the 
addresses given in the article are those of the 
cmlxtssies ami nol of the broadcasting stations. 
(hie can write to these embassies for die exact 
addresses of broadcast stadons and die servi¬ 
ces rendered b> them. However, 1 agree that 
some of the countries huve either stopped giv¬ 
ing QSLs or are giving seasonal QSLs only due 
to overhead charges/operatlonal difficulties/ 
government jxjhcies etc. 

ATC Bombay and Mudras frequencies were 
gi\ eu in the article us u small hint to the newco¬ 
mer to straightaway tune his receiver to these 
frequencies and have the Orel SWLing expe¬ 
rience All die ATCs have separate I IF and V! IF 
frequencies ullotcd. All major and international 
uirports have more dian one 1IF channel for 
case in ojicration in case of liad pro|iugHtion 
conditions. Some ATCs also use repeaters/in- 
verters. But no two ATCs will ofxirale on the 
same frequency. Si, what MrShah has heard on 
6684 kHz or other frequencies is not a single 
a'.rcmft conversing with a group of base sta- 
lions, but the aircrafts, bound to different desti¬ 
nations. flying over and around a particular 
base station reporting or taking advise/clcar- 
anee/ weather lhrocust ctt. It ts a simple logic 
thal if a particular frequency is used by more 
dian one base siution then die whole air traffic- 
will tie in shambles. 

M r Shah is right in pointing out die details of 
National Physical Laboratories giving ATA. An 
additional Information on this Is given below- 


SOME TIME AND FREQUENCY STATIONS 


Call Sign 

Frequency (kHz) 

Location 

WWV 

2500; 5000, 10000, 15000 

Ft Collins, Co, USA 

WWVH 

Same as WWV 

Kekaha, Kauai, HI 

CHU 

3330; 7335; 14670 

Ottawa, ON, Canada 

RID 

5004; 10004; 15004 

Irkutsk, USSR 

RWM 

4996; 9996: 14996 

Novosibirsk USSR 

ZUO 

2500; 5000 

Pretoria, S. Africa 

VNG 

7500 

Lyndhurst, Australia 

BPV 

5000; 10000; 15000 

Shanghai, China 

JJY 

2500; 5000; 10000, 15000 

Tokyo, Japan 

LOL 

5000; 10000; 15000 

Buenos Aires, Argentina 


LETTERS 

At 18 minutes after every hour. National 
Bureau of Standards station, WWW. gives bul¬ 
letins on soldi- activity and the condition of the 
earth's magnetic field. WWW is on die air con¬ 
tinuously. using constant jniwcr levels and 
omm-duvet tomd antennae. Information on all 
WWW services is uvuduble from the National 
Bureau of Standards, Boulder, Co 80308, USA. 

IC TRANSMITTER 

Regarding if transmitter circuit in Muy 1984 
issue, 1 want to know (u) whether an AF input 
from a record player oi tape recorder can lie 
din-i lly led into pins n and 1 of die IC,antl(b)if 
you could suggest soim equipments Ibr the 
3028A If, as tl is not available in Calcutta. 

SASWATO R. DAS 
Calcutta 

■ As 3(>5pF gang condenser is not available in 
the market, eun I use unv other gung in its 
place'’ 

SUIll IASI I .IAIN 
( alcutlu 

The author, Mr NX Keshava Kumar, 
replies: 

The AF output of unv tape tveimlci, record 
player, or even uu uinplitici, can lx- connected 
thnnigli u 0.1 al series blocking capacitor ci iu- 
iH ilcii to pin 2 of the P . the othei lead being 
connected to die ground of the If ni'iismitter. 
The volume control slundtl lie adjusted forupti- 
iiiuiii |x-rfiitmuiue. 



. GROUND OF 
IC TRANSMITTER 


THE AMPLIFIER MAV BE THAT OF A TAPE 
RECORDER, RECORD PLAYER ETC. 


LM3028 oi CA3053 If may lx- used us u 
near equivalent of CA3028A 
As regards gung condenser, one cun use any 
of the comincu'iully avuilablc types used in 
trunsistor radios, such as PYf 2<J. l’VC 2X etc. 
< )nly one puir, l.e. the central and either of the 
two end terminals, should lie used. 

OVER-CURRENT PROTECTION 

With regard to my circuit idea in July issue, I 
request KFY readers to disregard the last line in 
die wiite-up since I hare realised thut for 
higher voltages It is m it absolutely necessary to 
inercuse the voltage of the auxiliary supply. 
Instead of that, one can use die folfowing modi¬ 
fication in the circuit up to Vps = 24V. 
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For higher values ofVps, R1 mid R2 have lo 
t»c adjusted htu.li ihui voltage ui pin 2 of I he!(' is 
uol more limn 12V 

Anotlicr tiling to note is that the resistor Rsc 
may l>e Included only for extremely regulated 
|mwcr supplies, i,e those (lower supplies 
whose intemul reslstanee is less thun 0 1 -ohm 
For those power supplies whose internal resist¬ 
ance is ulxiut 1-ohm or mote, Rsc need not lie 
included Theit imlurul voltage dro(i with 
increusing loud suffices our (iiii(H)se. 

S.G KUNTIv 
I’line 


We are also proud to inform you that drive 
SI >P 800 is being exported to Sweden, Ger- 
muny, Italy, Hongkong, Australia, Switzerland, 
Denmark, USA, and the UK. We have already 
ex(Kirted nearly 650 drives during the last three 
months and we are hopeful ofcx[xirtmg u min¬ 
imum of 2000 liefore the year end 
Our microfloppies are also on the design 
txmrd, utid we hope to introduce the same in the 
Indian murket before this year end. 

I am sure you will appreciate and also join us 
in sharing our pride of exploiting quality pro¬ 
ducts of our industry which is in its Infant stage 
m our country 

T.S. SUBRAMANIAN 
Secundcrabud 

■ I huve noticed two mistakes in my article on 
‘A Kcjxjrt. Floppy Drives’ in .July Issue 
Please lead the lust hut one line in the flrsl 
column on puge 19 under the heading Termi¬ 
nology’ "... Into various concentric circles 
which ore called tracks’. These”, and not 
eccentric circles as printed. 

'Fhcre Is a printing mistake on page 22, 
column 1. line f > Please read this line us “But in 
this case tile Job of reading data from the” 

RAVI KANT TAXALJ 
New Delhi 


MINI) READER 

This hus reference lo seveml letters received in 
which it lias liven pointed out tltut the lust 
mimlicr in card ’(” in my article m EFY June 
issue should have been 2 ami not 20. 1 ant 
thunk fill to the readers for having (xitnicd out 
the mistake, 

'Hie error crept lit while preiiurlng the flnul 
drawings Since curd '(V contains nil numbers 
havingu bmury equivalent ol ‘XXX1X’, 20 can¬ 
not appeur on lilts curd us its hinuiv equivalent 
is T0100’, where the second-last digit is 0 
instead of 1. 

ASHOK BA UAL 
Lucknow 


FLOPPY DRIVES 

Die report on floppy disc drives in July issue is 
very interesting and easily understandable, 
even by a layman, which we appreciate very 
much. 

However, 1 would like to bring lo your notice 
that among the names of manufacturers etc 
indicated In the reqxirt by the author our name 
is not included, even though we are the leading 
manufacturers/exporters of floppies in the 
country. 

We arc a unit manulaeturing floppy disc 
drives of ull types since August 1983. We 
manufacture floi>py disc drives in technical col¬ 
laboration with Shugurt ( ortxiratkm, USA, the 
world leuders in floppies, strictly as per stand¬ 
ards specified by them 

Model SUP 801 (20ctn) floppies are alreudy 
in use in die country and leading manufactur¬ 
ers like DCM, Wipro. CMC, LSI, HCL und 
Uptron are already using our pnxluets. Very 
recently wc have developed the new model SUP 
*860 and also SDJ ’ 400 and 460 which arc mini 
Popples. The SDF 860 is a new product and the 
Jwne is already in use with the manufacturers 
of repute referred to you above. 


SAWTOOTH GENERATORS 

Die article on sawtooth generators in EFYs 
April issue wasquile interesting I would like to 
add a few [x lints. 

There is an alternative method of generating 
tlie sawtooth waveform liy using a bootstrap 
circuit, with u 555 IC, as shown here in Fig 1. 



The advantage of this circuit over the one pub¬ 
lished is dial the suwtooth output is automati¬ 
cally buffered. 

A versatile meduxi of generating sawuxidi 
waveforms is shown in Fig 2. It consists ofun 
op-amp integrator whose capacitor is intermit- 
tundy reset by a narrow pulse train from, say, a 
5551C based pulse generator. The ramp output 
equation widi time ‘t’ is 

Ei „ 
e<, =-.f 

RC 

Note that the sawtooth frequency is decided by 
the interval of die 555 IC pulse train, while the 
ramp amplitude is decided by either input DC 
voltage Ei, or input resistor R, or the feedback 
capacitor C. Thus wc can have a voltage con¬ 



trolled sawtrxith amplitude through variations 
of Ei or manually udtusted amplitude dirough a 
variable R or a potentiometer providing Ei. 

Obviously, the pulse generator and integrator 
cun be combined togedicr simply by comparing 
the integrator output with a fixed voltage in a 
comparator with hysteresis. When the saw- 
tixitli output rises above the comparison vol¬ 
tage pins hysteresis wtddi, the comparator 
output switches the discharging transistor on. 
The capacitor is rapidly discharged until the 
voltage comes below the comparison voltage 
minus hysteresis width. The cycle continues 
und the comparison voltage and hysteresis cun 
tie chosen to give suitable suwtoodi amplitudes. 

One such circuit is shown in Ftg 3. Mere, 
however a direct hysteresis is nol used. The 
comparison voltage Vc itself Is brought to zero 
when die trunslstoi is turned on, simultane¬ 
ously discharging the capacitor, giving a saw¬ 
tooth from zero to V, always. The advantage of 
die circuit is thut the frequency is controlled by 
r voltage Ei from potentiometer VR1 (or exter¬ 
nally ) and the amplitude Is controlled by voltage 
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tage Vc from the potentiometer VR2. 

One major advantage of the op-amp sawtooth 
generators is that resistors can be switched for 
various ranges, rather than capucitore, which 
give better control since resistors of each range 
can lie carefully selected. For example, various 
fixed values of R can he selected for various 
ranges and potentiometer VR1 can be varied foi 
various frequencies in each range fin tlic cii- 
cuit of Fig. 3. 

s.k. msw.v^ 

llutigulore 

The author, Mr AJC. Narayanan, replies: 

Mr Biswas’s circuits were a pleasure to go 
through. The bootstrap circuit (Fig. 1) will lie 
useful where waveform linearity is nol the grea 
test concern. Ihis circuit is, in fact, a first step 
towards achieving constant-current charging 
of the capacitor. Intuitively, one cun grasp the 
attempt to equalise the AC voltugcs at both 
ends of R2, by feeding the AC coil tent ofvoltage 
VI back through the emitter follower uud Cl 
Tills results iu reducing AC. currents in K2, 
thus providing a near-constant current into C 
But a brief analysis will show that (T has to be 
large enough so that dVa/dt tends to be zero. 

This will, mainly, place a lower limit on fte 
quencies where satisfactory operation isjiossi- 
ble. Nevertheless, dtis circuit could be the 
choice if only one extra transistor is to be 
optimally used. 

In the circuit of Fig 2, notice that the 555 is 
not controlled by any signal or parameter 
derived from the output. The lack of u closed- 
loop control has inherent problems. For exam¬ 


ple. if the 555 pulse widih Is greater dian u 
critical requirement, the output gets u flattened 
bottom. But rcmemlier, it ts the open ‘loop’ 
riuture of the envuit that gives it the feature of 
Independent fnqueney adjustment. 

The most interesting of all is the eneuit of 
Fig 3 The ramp-up is easy to understand when 
ri ts off The discharge ofihe eajiucitoi i icons 
wlieuTl is on, at a rate equal to dVoAlt, which 
is approximately equal to (VC/KCj- lEil/R, 
where Kc is the potentioineler equivalent res 
istiuice looking out from die emitter ofTl Our 
requirement is rapid discharge, i.e we liuve to 
muximise Vc/Rc It t an lie seen dial 1ft lie com¬ 
parator doesn’t switch fust enough to turn off 
11 on Umc the output may even go to - Vo, since 
die dfc'haigc rate is high (By the way this 
circuit can lie modified, by including it senes 
resistor to control the discharge current, to 
make u good triangular wave generator.) 

Aceitain problem while building op-utnp cir¬ 
cuits is slew rale Tins kelps op-amp bused 
cireults to u few kll/ range if reasonably good 
spteiflcalions ure plined on the waveform. 

Thunk vou. Mr Biswas,and ho|ie the readers 
found the discussions useful. 

ELECTRONIC DICE 

bust ucccpi my i ongrutulations for the useful, 
exciting ami casy-to-build circuit oPElectron- 
ics Dice’ in EFY’s.Iuuc issue But no Van and 
Ws connections were shown in die circuit for 
oscillator It" (1)4040 

t trie diode 1 .\414S can lie connected in ser¬ 
ies witli (Kiwei supply to protect the 1C from 
reversed conn. .. i ion of power sujiply. 


'Hie display goes off after appn>ximately five 
seconds. If someone wants to see the LED 
glowing ugutn, he may use one more push-to¬ 
on switch with a 1 Ok resistcr in series, as indi¬ 
cated Ixrlow 'Hie same LED will glow on 
pressing S3 fot a fraction of u second only. 



RAWNDRA KUMAR 

Lucknow 

The author, Mr R. Shankar, replies: 

Mr Ruvindra Kumar's suggestions are feasible, 
However, in my circuit 1)2 Is not needed at all. 
lids is tiecuusc the CMOS If’ contains two 
diodes in itself Tlie connected portion is red¬ 
rawn below. 



THE ONE RELIABLE SOURCE 
FOR ALL YOUR ELECTRONIC COMPONENTS 



Write to us for Price List 

SINGH TRADING COMPANY 

9. Blockers Rood, Madras 600 002. 
Phone : 844169 8. 844359 


India's No. 1 in B & W 
Multi-Channel TV Tunet 
Now in Colour Too. 

Mechanically super, 
hi-gain, low noise. 

Built with the latest Japanese 
technology & tested with 


I i Japanese equipment 



INDIAN ELECTRONIC CORP (Regd.) 

G 1/17, GT KARNAL ROAD. £| 

INDUSTRIAL AREA. DELHI 110 033 
PHONE 7115441 7115442 
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A new dimension in signal generation 
at your fingertips. 



Synthesized Signal Generators 

* 10kHz to 1300 MHz, 1 Hz steps 

* 159 dB dynamic range, 0.1 dG steps 
* -148 dGc/Hz at 3kHz offset 

* 500pSec frequency switching 

* ±ldG output accuracy 
* Full GP1G 



9082 

Synthesized Signal Generators 
* 1.5MHz to 520MHz 
* AM, FM, 0M, Pulse Modulation 
* - 130dGm to + 19dGm 
* 3 x 10-i° per day stability 
* Passive doubler to 1040MHz 



9084 

Synthesized Signal Generators 
* 10kHz to 104MHz (208 MHz with doubler) 
* -130 dflm to + 19dGm 
* Non-volatile Memory (96) slots 
* Very Low RFI 
* High Spectral purity 



9083 

Twotone Generator 

* 10Hz to 100kHz 

* 10V RMS output 

* Balanced and Unbalanced Output 
* Two alternative or mixed tones 
* Very low distortion 0.04% 


' r 

‘*-A \‘. , 



Manufactured by: 



RACAL-DANA 
INSTRUMENTS LTD. 
England. 


Marketed in India by: 



TRANS 

MARKETING 

PRIVATE 

UMUEb 


Head office 

Sterling Centre, 

16'2, Dr. Anm Besant Road, 
Bombay 400 018. 

Tel: 492 1874 
Telex: 011-5424 


Branch Office 

59, Millers Road, 
Benson Town 
Bangalore 560 046 
Tel; 564389 
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IK 1KDIA.... 


DoE centre for Hadrae 

Tlie foundation stone for the building for 
the Department of Electronics (DoE) was 
recently laid at Adyar, Madras. The build¬ 
ing is expected to be ready in IS to 18 
months’ time. 

The DoE will locate centres for electro¬ 
magnetic intcrference/electromagnct ic 
compatibility and reliability engineering 
studies. These centres will provide a focal 
ixiint for research and development in 
these fields. There will be considerable 
interaction between these centres and 
other institutions in and around Madras. 
Thus, several industries and R&I) units 
would benefit through the facilities and 
expertise available at these centres. 

It is planned to install an earth station at 
the top of the DoE building so that it can 
interact with INSAT 111. 'finis, whatever 
information is stored in the Informatic 
Centre at Delhi can be retrieved in Madras 
through the satellite and the earth station. 

Industrial robot 
developed 

A computer-controlled robot with tre¬ 
mendous scope for industrial application 
has been developed at the Indian Institute 
of Science, Bangalore. Except for the com¬ 
puter, all material used is indigenous. 

Developed by two researchers, S.K. 
Sharma and V.K. Tiwari, the robot, weigh¬ 
ing only 55 kg, functions like the arm of a 
man. It can lift and place any item within 
the workspace area, covering a total of 
2600 sq. cm. It has four joints operated by 
stepper motors, which are capable of mov¬ 
ing the arm with a high degree of 
precision. 

A microcomputer based on Intel 8085A 
microprocessor controls the joints and 
the grtpper of the robot It can process 
sensory signals and issue instructions to 
various motors for the required 
movement 

The robot can perform a variety of tasks 
at different speeds. It can be operated 
either from front panel or from a video 
terminal. Though the robot has a tremend¬ 
ous potential, it has scope for further 
improvements before it becomes a com¬ 
mercially viable proposition. 


Ko private Import of 
CTV tubes 

The government does not propose to per¬ 
mit individual colourTV manufacturers to 
import colour picture tubes. 

This is as u result of DoE’s decision to 
channelise aP imports through Electron¬ 
ics Trade and Technology Development 
Coqioration (ET&T). An order for 
800,000 CTV picture tubes has already 
been placed by ET&T, the bulk purchase 
getting competitive rates and saving for¬ 
eign exchange. 

Even us these plans got underway there 
was a demand from the manufacturers for 
immediate supply of picture tulies. Tims, 
it was decided to airlift 50,000 picture 
tubes ut an extra cost ofRs 240 per tube. It 
is proposed to absorb this additional cost 
i>ctween the industry and the channelis¬ 
ing agent ET&T and not to pass it on to the 
consumer. 

Curb on TV tost 
instrument imports 
likely 

The government is seriously considering 
a proposal to impose restrictions on the 
import of test and measuring instruments 
which are required by broadcasting and 
receiving segments of television network. 
Tills is expected to give a major boost to 
the indigenous production of these 
instruments. 

It is hoped that these revisions in the 
import policy by DoE will enable Indian 
manufacturers'to capture the demand of 
the expanding TV network. The require¬ 
ment of these instruments is likely to grow 
substantially with the massive expansion 
of TV coverage by the end of this year and 
the resultant growth In production of TV 
sets. 

At least 35 such test and measuring 
systems are used in the TV network as 
well as in the manufacture of other consu¬ 
mer electronic products. This entire 
requirement is expected to be met through 
indigenous production by 1990. 

Production of 
phosphorus for TV 
picture tubes 

The National Physical Laboratory (NPL), 
New Delhi has developed a process for 


WHAT’S NEW 

production of phosphorus luminescent 
material for black-and-white TV’ picture 
tubes. The pilot plant has been set up at 
NPL with financial assistance from the 
National Research and Development Cor¬ 
poration (NRDO) with a capacity of 800 
kg per annum. 

The material has been tried out atTele- 
tul>e Electronics Limited, Ghaziabad and 
Bharat Electronics Limited, Bangalore, 
and has tiecn found to meet most of the 
important sjiccifications. The process 
knowhow has been passed on to NRl)C for 
commercial exploitation. 

Companies such as BEL, Bangalore; 
Teletube Electronics, Ghaziabad; UR 
Electronics Ltd, Bangalore and Searloe 
Ltd, Calcutta have shown interest in 
acquiring the knowhow for commercial 
production. 


INSAT 1C to be launched 
In 1986 

The INSAT 1C spacecraft is scheduled to 
be launched by the US space shuttle In 
June 1986. 

According to the minister for Science 
and Technology, Mr Shivraj Patil, work on 
the spacecraft is progressing satisfactorily 
at the Ford Aerospace and Communica- 
tion Corporation, USA. It is expected to be 
ready for launching by January 31,1986 
as per schedule. 

Debate on CTV prices 
continues 

In spite of repeated assertions by the 
government that 48cm colour TV will be 
made available within a price range of Re 
5000 u> 5500, not a single set has yet been 
sold in the country at that price. 

Though a few manufacturers had: 
announced sets with prices around R» 
5500, enquiries reveal that they have 
neither accepted substantial bookings on 
this basis, nor are they prepared to give:' 
any specific delivery date. Fall in prices ' 
could be brought about through the sub*, 
stantlal reduction in duties on compo* 
nents granted by the government, but it 
dues not seem so in the near future since 
all large manufacturers have inventories 
on which higher duties have already been 
paid. 

Another aspect of this problem is that 
the DoE has restricted the import of CTV 
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picture tubes only through the Electronics 

I rude und Icchnology Development Cor- 
jxirution (lvI&T). While the government 
feels that bulk purchase of picture tidies 
will help to reduce (.TV prices, ITMA 
(Indian TV Manufacturers' Association) 
wants that the manufacturers be allowed 
to import them freely. 

In this connection, the government has 
set up a review committee under lbc 
chairmanship of the secretary. DoE, to 
review and mon itor t he progress of manu¬ 
facture of ('TV' sets 

Seminar on computer 
and industry 

A Iwo-dav seminar on computer and 
industry will lie held on November 10 and 

II at Allahabad under the joint auspices of 
the Allahabad chapter, sub-centres of The 
Institution of Electronics & Telecom 
Engineers, ( omputer Society of India und 
The Institution of Engineers (India). 

With the recent explosion in the availa¬ 
bility of micro, mini und mainframe com¬ 
puter systems, applications of computer 
in industry have also increased. The appli¬ 
cations in industry range from manufac¬ 
turing to design and development of 
industrial products. The commercial data 
processing applications also have a large 
share of computer time utilised by the 
industry. 

The seminar proposes to cover topics 
relating to computer and industry, such as 
computer aided manufacturing, design, 
training and education; data processing 
application in industry; on-line process 
control; computer graphics; state-of-the- 
art in computer, microcomputers in 
industry and informatics. 

For further details c< intact the convenor, 
(hganising Committee, Sentiuar on Com¬ 
puter and industry, The Institute of Engi¬ 
neers (India), Sub-centre Building, 
Teliarganj, Allahabad 211004. 

Conference on 
computers, systems 
and signal processing 

An international conference on compu¬ 
ters systems and signal processing is to l>c 
held in Bangalore from 10th to 12th 
Dccemticr. The conference is being held to 
commemorate the centenary of the IEEE 
und the platinum jubilee of the Indian 
Institute of Science. 

Original papers on a very wide range of 
topics are expected to be presented at the 
conference. The topics included are: VLSI 
Resign und applications, expert systems, 
computer networks, modelling and simu- 

he 


latum, large scuie systems, multivariable 
adaptive control, medical imaging,estima¬ 
tion and identification, graph theoretic 
applications, sonar signal processing, 
spectral analysis, image processing, 
power electronics, etc. 

Short courses on several related sub¬ 
jects have also been organised. For further 
details contact Dr 1 (I. Surma,Gen. Chair¬ 
man, Indian Institute of Science, Banga¬ 
lore 56001 2. 


AND ABROAD .... 

Taiwan computer 
companies turning to 
automatic testing 
equipment 

Taiwan computer manufacturers ure 
seeking to upgrade product quality and 
their companies’ reputations through the 
use of imported automatic testing equip¬ 
ment for iletter quality control. 

Multitech Industrial Corporation, aTai- 
wun manufacturer of microcomputers, 
has invested US3 320,000 in the pur¬ 
chase of state-of-the-art automatic testing 
equipment from Gen Rad, USA, andlicgan 
to implement the new system in its Ilsin- 
chu Science Park plant in April. Multitecli 
engineers are now writing the highly spe¬ 
cialised software programme necessary to 
guide the GenRad equipment through its 
testing routine. 

The 2275 Board Jest Workstation mea¬ 
sures the performance of individual eom- 


jxjncnts on u PCB and determines if any 
components are defective. Conventional 
testing techniques could only determine if 
an entire board was faulty, and if found 
defective, It was sent to a repair station 
where the entire board was examined by a 
technician. 

With the GenRad testing equipment the 
product quality is so improved that each 
individual component on a I’d! works 
properly before leaving the factory. Costs 
ar e also reduced because the testing pro¬ 
cess is accelerated, leading to fewer pro¬ 
duction bottlenecks and more efficient 
handling of materials. 

Multitech was so satisfied that it 
installed another unit in .July at its 
Taoyuun plant, which produces IBM PC 
compatible personal computers for a large 
US telecommunications concern. 


World’s largest SPC 
communications system 

An EMS 12000 communications system, 
with 16,000 extensions—making it the 
largest stored-progranune-control PABX 
in the world—has lieen put into operation 
by Siemens at its offices in Munich. It 
replaces the old telephone system which 
had grown steadily over the last 30 years 
and could no longer meet today’s or tomor¬ 
row’s communication demands. 

The phoning rate has risen to 65,000 
outside calls and 140,000 inside culls per 
day. But communications have not only 
increased in volume, they have also 
liecome more diverse. Transmission of 
texts, for example, has grown in inipor- 


The GenRad 2275 Boad Test Workstation at Multitech's Hsinchu, Taiwan Plant 
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Robots Help in Making Refrigerators 


Every twenty second a refrigerator comes 
off the production line of the Soviet refriger¬ 
ator plant at the Siberian city of Kras¬ 
noyarsk, manufacturing the 'Biryusa' 
refrigerators internationally known under 
the brand-name of 'Snow-cap'. In view of 
such fast rates, the loading of the refrigera¬ 
tors of seven modifications for 730,000 
households a year was quite a problem. But 
now the plant experts have developed a uni¬ 
que manipulator, using which two young 
women can load 27 refrigerators into a uni¬ 
versal container within a few minutes. The 
manipulator has been recognised as an 
invention and a patent has been given to its 
designers. 

The plant itself has its own design office, 
an experimental section and finally a shop 
manufacturing robot. Two robots have 


recently been taught to make fitter-drivers, 
which has raised labour productivity by 100 
per cent. There is a robot, which fastens the 
refrigerator to the wooden bottom before 
packing. Automatic operations with elec¬ 
tron memories are used in the painting and 
galvanic treatment sections and also for 
stamping and welding of its parts. Several 
production sections are now being roboti- 
cised at a time. By the end of 1985 the robo- 
ticisation of the plant will release many 
workers who will be retrained tor more 
skilled jobs. 

The wide programme of technical re¬ 
tooling and automation being carried out in 
the Soviet industry has already brought a 
marked rise in all-round productivity. 

—Boris Ivanov 


twice alongside voice communication. 

The main advantage for the user of the 
new system is that voice communication 
is optimised by the many features that 
only an SPC system can offer. Many of the 
everyday problems that occur, when tele¬ 
phoning, can be solved at the touch of a 
button by the automatic callback facility 
tor internal calls orthelast-number-redial 
feature for outside calls. The system also 
provides for call forwarding, three- v :i\ or 
six-way teleconferencing and access to 
the central call number memory. 


SPC engineering is also helpful to the 
system organiser and technician. Alloca¬ 
tion of features, classes of service and call 
numliers can be handled flexibly without 
the need for hardware modification. The 
modular system design also allows further 
components u» be added easily for elec¬ 
tronic office communications. The EMS 
system, with its task-oriented worksta- 
t. us a id system units, will in this way 
become the center of fast and reliable 
voice, text, image and data transmission 
and document handling. 


Portable wordprooessor 
from UK 

A portable wordprocessor, the size of a 
paperback book, called Microwriter, has 
been developed by a British company,The 
Microwriter Limited. Budding writers 
and jet-set executives can now use 
microwriting, even when on the move, 

The. Microwriter comprises a 5-finger 
keyboard, a control key and an LCD dis¬ 
play with an 8k memory (approximately 
five A-4 pages) and communications 
capacity. Its rechargeable batteries pro¬ 
vide 30-hour use between charges. 

Tlic keyboard of the Micsowriter is 
(>l>crated with one hand—each finger 
engaging one key. The full alphabet, 
numerics, punctuation and all editing 
commands arc keyed in by simply 
depressing various combinations of the 
keys. All text is auUnnatically stored on 
the memory as it is written. According to 
the manufacturers, the basics of'microw- 
rifing’ can lie learned in an hour. 

The Mierowriter has facilities to com¬ 
pose, edit, correct and format It can be 
plugged on to a printer, typewriter, com¬ 
puter, cassettes or electronic telex 
through the RS232 interface for various 
uses. M icrowritten texts can be trans¬ 
ferred to ordinary minicassettes or floppy 
discs on a microcomputer for storage. 
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Functional Chemicals 
for Electrical & Electronic 
Industries 



Never before a range so vast to serve Electncal & Electronic 
Industnes Contact Cleaners. Anti-tracking Coatings, Dielectric 
Sealants. High Temperature Antl-seire Compounds, Rust 
Preventives, Electnc Motor Creases, Silicones, Instrument 
Lubricants. Heat Sink Compounds, Mould Release Agents, Anti 
Spatter Sprays (for welding equipment). Switch Lubricants, 
EJectnc Contact Greases, Synthetic Oils, Insulating Oils, Damping 
Fluids. Teflon Coatings. Graphite Coalings, RTV4. Corrosion 
Inhibiting Compounds (for Cable Sockets, Lugs etc) Polish (for 
Radio & TV Cabinets), Anti static Agents, PCB Cleaners 0 
Coatings, Armature Cleaners & Degreasing Agents. Anaerobic 
Adhesives & Cyanoacrylate Sealants. Tape & Head Cleaners, 
Import Substitutes. 

Available in Aerosol Sprays, Collapsible Tubes. Plastic Jars. Carboys 
G Metal Drams. 

Contact: Cham-Varse Consultants 

P.O. Bo* No. 6791. Plot 168/3, 

Pratap Bhavsn, Sion West. Bombay 400 022 
Phone: 474904 e 4815)6 • Gram. AEROSOLS' 
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FREE DOMONSTRATION OF 

KITS 

1. AMPLI DECK WITH 30 30 WATT STEREO 

AMPLIFIER 

2. STEREO AMPLIFIERS 7 + 7 WATTS 

20 * 20WATTS 
30 + 30 WATTS 

3. EQUALISER 

4. CLOCKS-TABLE, WALL- 
QUARTZ 

5. CONNECTION TESTER 

6. TRANSISTOR TESTER 

7. POWER SUPPLY 


PLEASE VISIT 

BAJAJ BROS 


NO. 1A GANESH NIWAS, TARA TEMPLE LANE 
LAMINGTON ROAD, BOMBAY-400007 
TELEPHONE. 383086 

ASIAN—UPTRON—PHILIPS 
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BRIDGE RECTIFIERS 
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THYRISTORS 


1A- 400 A 
100V-1500V. 
RUTTONSHA 
USHA 

KHANDELWAL 

BHEL 

RECTRON 





B AUTHORISED DISTRIBUTORS 

RECTIFIER HOUSE 

374. LAMINGTON ROAD. BOMBAY-41 


PHONE : 365062 


400007. 



• PVC Wires & Cables 

• AC Mains Cords 

• Instrument Cables A Cords 

• LEO Holders 

• Jewel lights 

• Electromechanical Components 

M«r ket«d by : _ ' 

ARADHNA ELECTRONICS (Pi LTD 

10. Shrinath Complex, 

(Opp. to Taj Mahal Hotel). 

aradhna I Secunderabad-500003. Ph: 822 201 


ARIOSTA 

AUTO VARIABLE TRANSFORMER 

our other projects are 

• SERVO STABILIZER 

• SERVO MECHANISM 





NAGAR fl fCTROMICS INSlRUMmS PVT. 11 D. 

F-244 Flatted Factories Complex Okhla 
New Delhi 110020. Phone: 632575/588669. 
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N ew technology input like bit slice processors, 
16-bit microprocessors and improved versions 
of 8-bit microprocessors as well as other 
advanced digital electronic techniques have 
been increasingly used over the last decade for instrumenta¬ 
tion, sequential motor control through PLC, display and 
recording or logging of data etc. With introduction of new 
technology, while the cost of the basic building blocks are 
coming down, the cost of interfacing among the above 
elements becomes complex and costly. The technology and 
market trend therefore has forced leading international 
manufacturers to look for an integrated solution for process/ 
machine automation. 

Definition of ICAM 

We have defined such an integrated solution as ICAM, 
which can be explained as ‘integrated control automation 
monitoring’ system. Explanation of this acronym for dis¬ 
crete part manufacturing industries is also prevalent as‘inte¬ 
grated computer aided manufacturing’. 

We define ICAM as a series of freely configurable multi¬ 
task subsystems compatible with each other for direct inter¬ 
communication through advanced digital electronic 
technique, physically located throughout a manufacturing 
facility and functionally assigned to all types of control. 


acquisition, measurement and monitoring tasks for produc¬ 
tive automation and energy economy. 

AUen-Bradley still uses ‘PLC’ as a prefix to the module 
numbers of a range of such hardware because the word 
‘PLC’ is their registered trademark in USA since they origi¬ 
nally coined this acronym. But as a concept, stand-alone 
PLC is on the way out compared to the integrated concept 
based on distributed digital control. 

Advantages of digital control 

This terminology today indicates an electronic system 
which is capable of inputting data, providing high speed 
calculations and decisions upon the data and then output¬ 
ting the results to various levels of plant operation and 
supervision. 

Process control engineers have been using computers as 
well as discrete electronic hardware and control relays. Pro¬ 
grammable logic controllers started bridging the gap 
between these two areas and in the ICAM system as 
explained above, the various disciplines are merging 
together to form a unified concept. 

Cost of such development 

As the electronic circuits are becoming more and more 
integrated, they are effectively becoming cheaper. If the cost 
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Schematic diagram of basic control/monitoring. 


of a unified tamily of intelligent hardware is projected into 
the future in comparison to the cost of software, engineering 
etc, the hardware is increasingly becoming inexpensive. 
Very flexible and intelligent software can he accommodated 
on single boards due to improved memory capability. 
1CAM hardware can, therefore, contain built-in software 
also known as 'firmware', which is capable ol very straight¬ 
forward man-machine interface even at the lowest level 

This automation concept saves costs in areas like standar¬ 
disation of circuitry, easier maintenance, reduction ol inter¬ 
connection and reduction of electromechanical elements. 

Even in the recent past, while using PLC, the operator 
facilities were usually provided in the form of large elec¬ 
tromechanical mimic panels and equally large control desks 
containing hundreds of pushbuttons and lamps and even 
annunciation windows. Now, with the ICAM concept, a 
higher level of plant information and controlfacilitiescan be 
provided at a lower cost with the added advantage that 
changes can be made without new mechanical or civil 
construction. 

In the ICAM concept, rows of control room pushbuttons 
are replaced by dust-proof, rugged, sealed membrane key¬ 
pads and flashing lamps, mimics, annunciation windows are 
{replaced by dynamic coiourgraphic or bicolour displays and 
.{printers or LCD displays and voice alarms. 


US standard specification ol all such systems calls for 
direct shoplloor installation conditions. All parts of ICAM 
system are therefore physically robust and tolerant of harsh 
operating conditions like 5()"C ambient. Most field partsare 
designed lor 60"C ambient and 95 percent humidity rating. 

Flexibility 

I his is an important advantage of programmable automa¬ 
tion in case of consultants, plant builders and OEMs. The 
pressures of designing a large industrial plant are somewhat 
relieved if the control aspects can be flexible for a large 
proportion of the specification and commissioning time 
phases. If the interconnection of the various control ele¬ 
ments. i.c. the operation logic, is specified in programme 


ICAM Application Areas 
in India 


The scope of applying integrated automation concept is 
vast in India. As the competition in market place increases 
and operational efficiency becomes more and more an 
important national issue, the need for productive automa¬ 
tion will grow. A phenomenon which has already been wit¬ 
nessed by USA, Europe and Japan, is now taking shape in 
India. The following is not an exhaustive, but just an indica¬ 
tive list of applications where ICAM is gaining popularity: 


MANUFACTURING/ 
TRANSPORTATION/ 
MACHINE TOOLS 

Transfer/index machines 
Assembly machines/robots 
Test stands 
Grinding machines 
Drilling 

Material conveyors 
Stacker cranes 
Accummulating conveyors 
Sortation conveyors 


MINING A METALS 

Metal mining 

Coal handling/coal washery 
Ore handling/beneflciation 
Cement/sponge iron 
Continuous casting/rolling mills 
Cranes/stacker and reclaimers 
Electrolysis (copper, aluminium) 
Environmental control 


POWER a UTILITIES 

Heat treatment/plating/welding Sequence and loop control 
Integrated manufacturing Auxiliary plant control (coal 
Painting handling, water treatment etc.) 

Injection and blow moulding Distribution network control 
Metal forming PULP/PAPER/LUMBER 


CHEMICAL/ 

PETROCHEMICAL: 

Batch process /product 
handling 
Weighing 
Blending 
Packaging 

Water/waste treatment 
Material handling (solid/fluid) 
Refinery/drilling/pipeline 

FOOD/PHARMACEUTICAL/ 

BEVERAGES 


Batch digestor 

Chip handling 

Coating/paper machine 

Wrapping/stamping 

Winding/processing 

GLASS/FILM 

Process control 

Forming 

Finishing 

Packaging 

'Palletising . 

GENERAL 


,1 


Process 

Brewing 

Distilling 

Packaging 

Bottling/canning 

Weighing 

Blending 


Energy and load management 
Process optimisation 
Remote supecvlsfon/control 
Local area and, data network 
Visual intelligent oontrol 
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Distributed ICAM concept showing close loop end open loop control. 


rather than actual hard connection, then this allows the 
control system manufacturer to be far more relaxed and 
tolerant to change. 

ICAM systems permit change of control data acquisition 
or monitoring formats even at the commissioning stage and 
beyond. Most systems permit on-line change at the post¬ 
commissioning stage. Various close loop and open loop 
controls become only software routines and therefore ame¬ 
nable for change. Field hardware are built for standard 
real-world signal levels like 110-240V AC, 24V DC or 
4-20mA. In many cases, the same hardware can be made 
suitable for another signal level just by operating a few 
miniature switches built into the card. 

Reliability 

Most critical components for ICAM hardware fall in the 
large scale integrated (LSI) or very large scale integrated 
(VLSI) category. The number of connections between com¬ 
ponents therefore become increasingly smaller. As we all 
know, a modern microprocessor chip contains an equivalent 
of many thousands of individual transistors and other com¬ 
ponents which even ten years back needed complex intercon¬ 
nection by hand. In comparison with its complexity, the 
ICAM hardware is more reliable than its predecessors like 
PLC with hardware processor or stand-alone instruments. 

Reliability does not end with the low rate of failure of a 
particular component or a module. MTTR, i.e. mean time 
to repair, is of equal importance today. Most ICAM hard¬ 
ware process intelligence and can therefore provide self- 
diagnosis even at the field level. The resident software helps 
to pin point faulty parts quickly and in many cases the faulty 
part of the hardware gets automatically bypassed and a 
standby system takes over for critical operation. 
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The ease of operation 

The standard elements like lamps, pushbuttons and relays 
built into conventional control desks oiten give a deceptive 
appearance of simplicity. One does not see at first sight the 
consequential losses due to failure of lamps, pushbuttons 
and the aggregate cost of relay failures, How long can a 
control desk get? What are the human limits of maintaining 
an interaction with such increasing multitude of arrays? 
These questions remain unanswered. 

Large desks at a process plant are often maintained at 
great cost and at a larger risk of fatigue inefficiency, but by 
apparently inexpensive personnel. Desks are often manned 
by two or more operators who are changed or relieved 
periodically. Thus total requirement of personnel increases, 
the training cycle is often long and the plant becomes sus¬ 
ceptible to the cost or operator turnover. 

Once the industries switched to the ICAM concept, it 
soon became apparent that plant sizes could become much 
larger with the same central control facility and operators 
could acquire better appreciation far more quickly because 
of the audiovisual guidance available. 

The use of standard graphical symbols, alarm printing 
techniques, video guidance to the operator, use of colour 
codes on VDU for easy diagnosis of status and parameters— 
all made the operator’s life much more interesting and pro¬ 
vided better management control on plant operation. 

No 'eggs in one basket’ 

Mineral processing, material handling or large petro¬ 
chemical plants lend themselves very well to the distributed 
control concept of ICAM. These plants are spread over 
many kilometres and although control, or atleast monitor¬ 
ing, is required in a central position or positions, the devices 
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to be actuated or read are distributed widely. There are 
many kilometres of conveyors, various batching, storage, 
packaging and routing actions and although the plant has an 
integrity, most major sections can be operated separately. 
There are very often standby or alternative streams of 
equipment. 

As an ideal solution to this situation, the ICAM concept 
proposes distributed control with individual station level 
intelligence independently controlling various sections. 
They are then linked together in a token passing network 
. also known as floating master data highway; station control 
units are grouped under area control units. The serial links 
take the form of twisted pairs of cable transmitting and 
receiving communications between stations at high speed 
and with great accuracy. Breakage of link anywhere in the 
system can easily be identified by other stations. 

The master-slave format of a central computer-based dig¬ 
ital control or conventional hierarchial controls is super- 
ceded by a token passing‘floating master’ data highway. Not 
all eggs are in one basket. 

Savings in cabling 

Control cables in our country will always become more 
and more expensive because ol the status of copperas well as 
oil-derivative resources. This is one factor which is making 
distributed digital control increasingly economical. In such 
a system, the cable runs up to the local station control, which 
will be a short distance away. Between controllers, only a 
single twisted pair of a serial link is used. Even in the central 
control room, the use of colour graphics or intelligent opera¬ 
tor interfaces save a large amount of interconnection 
between instruments, digital I/O racks and mimics/control 
desks as compared to a conventional PLC system. 

Modular plant design 

This is another important aspect which is making distrib¬ 
uted digital control the workhorse of the industry. The costs 
in time and money of specifying every new plant from feasi¬ 
bility status to civil design, process design and control design 
to issuing enquiries and evaluating various types of bids, 
contract awarding and then erecting and commissioning 
every time a new plant for the same purpose, are becoming 
extremely expensive. 

User industries and engineering consultants the world- 
over, are now trying to modularise plant design. This is a 
way to rationalise the above costs by designing an optimum 
minimum size plant once, which would be costed and will be 
ready for implementation over a short stretch of time. 
Larger plants are constituted by combining a number of 
such ‘modules'. 

Distributed digital control concept of ICAM applies itself 
neatly to this principle. The democratic data highway which 
can be extended up to 64 stations makes it possible to link 
the control system of each plant module to provide an 
'Overall integrity. 


New developments like microprocessors have been 
increasingly used in equipment like PLC, DAS, instru¬ 
ments, loop controllers and the cost of such building blocks 
using electronics have become increasingly economical. 
However, due to diversity of hardware and software 
approaches, the cost of interfacing and transfer of informa¬ 
tion among the above building blocks have become complex 
and costly. 

The need of the moment is therefore a unified family of 
hardware/software modules directly compatible with each 
other which we have called ‘ICAM’, to merge close loop and 
open loop, sequential and continuous control, data acquisi¬ 
tion and status monitoring to achieve the following covering 
features of equipment groups as above: 

(a) Plant data input/output with alarm detection and pre¬ 
sentation, 

(b) Process/machine operation data presentation on 
demand or periodically, 

(c) Continuous control, 

(d) Sequence control, 

(e) Position control, 

(f) Historical data recording, 

(g) Trend recording and analysis, 

(h) Process simulation, 

(i) Interaction between operator and process/ machine, 

(j) Speed/direction control, 

(k) Energy management. □ 


WIREWOUND/ 
GLASS-ENCLOSED 
METAL FILM 
RESISTORS AND RESISTOR NETWORKS 




industrial and military requirements. 

Space-saving SIP and DIP model resistor networks 
including the first DIP qualified to M1L-R4I3401. 

Available immediately at attractive prices. 


Exclusive Agents: 


SERVICES (International Indenting Service) 
m i rmww International House, Bombay 400 083. (India). Cable: 'LECRur BOMBA' 
Phone: 561684(3 Unas) Telex: 011-71481ERIR IN 


Again* your Impart Licence only. 
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General Description: 

NEC Open Frame Rawer Supply Series '^COMP" is a result of 
constant efforts to bring latest technology of West by innovations 
The Open Frame technique just not gives only compact Rawer 
Supplies but drastic price reduction enabling users viz OEM to use 
them as component rather than sub-assembly. 

The series is most versatile and cover all voltages like +5V, -sv, +12V 
*i2V & +24V and for various current capacities 30 Models in series 
provide single, dual, triple, quad & penta outputs The wide range 
of SO Models are available only in 5 different cases 

The senes provide greater choice by using either independent Module 
or combination of different Modules for Power Supply requirement 
of any System, Equipment or Computer These units are ideally 
suitable for applications like Microprocessor Trainer, Desk Top 
Computer (Personal computer) or Mam Frame Computer s Peripheral 
Devices like VDU, Data Entry Terminal, Floppy Drive, Winter, etc 

Features: 

• Open Frame Modular Cases for cabinet mounting 

• Pugged aluminium chassis with black anodized finish, 

• 115V and 230V ♦ 1056 Dual Operation. 

• Available with Single, Dual, Triple, Quad. & Penta. outputs. 

• A# outputs floating with respect to ground 

• as outputs protected against overload, short-circuit 
and 5V with OVP 

• C Regulated design with low nppie. 

• Remote Sensing above 3A output. 

• improved efficiency. 

• Rated power upto SOT. 

• High ratio of performance to price. 


Specifications 

AC input 
DC Output 
input fusing 
Line Regulation 
toad 

Regulation 

Output ripple 

Transient 

response 

Short circuit & 

overload 

protection 

Overvoltage 

protection 

Remote 

Sensing 


Temperature 

rating, 

Temperature 

coefficient 

Cooling 


115/230V AC ±1056, 47-63 Hz 
As per Model 

As per AC connection table on case 
t 0.0556 (Or t m input change 
+ 0055s for 5096 load change 

3mv peak to peak max./imv rm.s 
50 micro secs for 5056 load change 


Fold-back type 
Buiit-m for sv outputs For 
other outputs optional 
Provided for all above 3A 
Open sense lead protection 
built-in 

0.0556 for 24 hours after 


Efficiency 


INTEL MICRO ELECTRONICS & CONTROL 

410 /A, Gandhinagar Highway, P.o. Ramp, Cota, Ahmedabad - 382 480 (India) 
Gram.- MEC POWER, Ahmedabad Phone : (0272) 442993. 


warm-up. 


OT to SOT full rated capacity 

1 

+ 0.02 56/*C max,, 0.00256/T 

y.yl; 

ylj.’s 

typical. 

W. 

Fun rated 50T m free air, 

II 

must be derated or fan 


cooled when mounted m 

Is' 1 !'. 

confined area. 

w 

SV output 4556,12V & 15V 


outputs 5556, 24V Output 6056 


at nominal input Fun load on 


output. 
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APLAB 
becomes a 
cover story 

in Britain 
too! 

A few months ago 'ELECTRONICS & 
COMPUTING', a leading UK monthly 
in electronics put AP LAB'S 3337 
Oscilloscope on its cover and made it 
a lead story. 

Three page Technical Feature covering 
report on its performance by an 
independent agency was exactly as 
expected - very very complimentary* 

Being on the forefront is not new for 
APLAB. Our esteemed customers here 
hpve always put us there. But to be 
on the cover in England is what would 
make all INDIANS proud. We thought 
we should tell you, specially since it 
is the very first Indian Electronic 
Product to become a cover story in 
U.K. 


(•For getting a complimentary copy of the 
three page Review Article by Mr. David' 
Green, just drop ua a line). 


Hplab 

Applied Electronics 
Limited 

Aplab House, A-6 Wagle Industrial Estate, 
Thane 400 604 Phone : 591861 (3 lines) 
Telex : 011 -71B70APELIN 

LEADERSHIP THRU' TECHNOLOGY 
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TAKE US FOR GRANTED 

Reliable Power Supplies are difficult to come by, 
especially the type you can plug in and forget about. 
Yet, with our’s that’s exactly what you can do. Just plug 
in and forget - and be assured of a dependable supply. 
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The result of excellence In design 
and innovative engineering. 


Manufactured by 


u 



>VTLTD 

1, New Okhla Indl. Complex 
hase II, Scheme-Ill 
lew Delhi 110020, 
lione: 637626 


Marketed by: 

-jjto digital 


promoters 


108 Sahyog, 58 Nehru Place 
New Delhi 110019 
Phone:6415091; 

Cable: DIGITEMP 


Lab. 
and OEM 
Power Supplies 
upto 3000 Watts 
various voltage and 
current ratings. 


Write for our catalogue. 
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TV test equipment from the 
inventors of the Plumbicorf tube, 

Philips, of course^ 


At long last a new, reliable source of TV test equip¬ 
ment. One that offers fast, predictable delivery. One with 
a name all the world trusts-PhSps. Four quick examples: 

PMS565 Waveform Monitor 

Enjoy the luxury of examining one line and one field 
at a time. On top of this, there's a convenient front probe 
input so you can use the monitor as a troubleshooting 
oscilloscope. 

PMS507 Vectorsoopo 

If you want more accurate decoding and the ability 
to have an external reference from composite video 
signals, choose our vectorscope. 




Both waveform monitor and vectorscope mount 
side by side, fit al existing hardware and use less power 
than the competition. 

PM5539 Color Analyzer 

Take it on a quick trip through your studio or 
control room and adjust aH monitors to the same color 
temperature in a matter of minutes. 

With four different memories, there s no problem in 
quickly calibrating four different phosphors. 

Variable full-scale, from less than set up to more 
than reference white, allows measurement of color 
tracking as a function of APL. 

PM5534 Color Pattern Generator 

Our universal pattern contains aH the signals 
needed to verify overall system operation-directly from 
the picture. No wonder virtually every set manufacturer 
uses our pattern for their TV set alignment. 

Of course our TV test equipment tine doesn't end 
here. Today Philips offers a wide range of equipment 
including sync and pattern generators, VITS generators 
and analyzers, and TV modulators and demodulators. 




IduiudsI Test & Measuring 
Instruments 


PHILIPS 

'PHILIPS—the trusted Indian houaehold name for over fifty yeara. 


For further details contact 

Philip* India Test & Measuring Instruments Division,Plot 60, Bhosari Industrial Estate,PUNE 411026 
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I t is" a well-known fact that the electronics industry 
depends very much on the solder joint. In spite of 
many new innovations viz welding, bonding etc, the 
solder joint holds its esteemed position. Further, the 
revolution that has taken place in the miniaturisation has 
necessitated a study of the soldering techniques in all its 
aspects. Soldering, as defined by the American Welding 
Society, is a forming process in which coagulation is pro¬ 
duced by heating (below 800°F) and by using a non-ferrous 
filler metal that has a melting point below that of the base 
metals. 

New, exotic, light weight, reliable and expensive compo¬ 
nents are being assembled into the highest density packaging 
ever achieved. These conditions made it mandatory that the 
soldering process be performed accurately the first time to 
minimise damages to materials and loss of production effort. 

Hand soldering 

An engineer concerned with soldering connections must 
consider many factors in designing a solder connection. Of 
prime importance are material soiderability, diameter and 
type of solder alloy, flux type and percentage and the proper 
heating method. Each of these factors require special atten¬ 
tion to ensure that once the product is sent to the assembly 
area, soldering will be achieved with minimum difficulty. 
Although many automated soldering processes have been 


K. Venkatesan 

developed and are being used, hand soldering is still one of 
the most practical methods. The low costs for its initial 
equipment and set up, and ease of training operators has 
made it very effective for use with new materials and packag¬ 
ing techniques. 

Solder connection 

The most important requirement for a soldered joint is 
that of metallic continuity between the solder and the sur¬ 
face which is soldered. The atoms of the solder actually form 
a metallic bond with the atoms of the metal being soldered. 

In order to attain this unity between the solder and the 
metal being joined, the joint and solder must be heated to a 
temperature sufficient to melt the solder and raise it to 
soldering temperature. Further, all the surfaces to be sol¬ 
dered must be free of contaminants so that the solder may 
alloy properly with the atoms of the metal surface being 
soldered. The choice of a proper solderable metal, solder 
alloy, appropriate flux and the design of the joint so that it 
can be heated suitably, are the factors to be kept in mind to 
assure the wetting or alloying which will permit a reliable 
connection. 

The important considerations for solder connection are: 
(a) soiderability, (b) flux choice, (c) solder alloy choice, (d) 


OCTOBER 1964 


27 


soldering methods, (e) establishing the right time/tempera- 
turc relationship and (0 soldering irons ‘types and con¬ 
struction. 

If each of these are dealt with Correctly, the end result will 
be a reliable connection, produced economically and accep¬ 
table by quality control. 

Solderability 

This indicates the care with which molten solder will ‘wet’ 
the surfaces ol the metals being joined. Wetting is a surface 
phenomenon which depends, amongst other factors, prim¬ 
arily on surface cleanliness. When molten solder leaves a 
continuous, permanent flux on the metal surface, it is sup¬ 
pressed to wet the surface. Wetting is facilitated by fluxing 
and solderability depends on the activity of flux. This aspect 
is discussed in detail later. 

in hand soldering as well as any other form of soldering 
for electronic applications, restrictions arc often placed on 
the activity of flux that can be used. Therefore, it is essential 
to restore solderability if the flux is not sufficiently active to 
provide reliable solder connections. Very often, in hand 
soldering, it is possible to pile on solder, thus masking poor 
solderability conditions. 

The condition of the surfaces to be soldered determines 
the success of the soldering operation. Adequate control 
must be exercised to make sure that materials retairf soldera- 
biiity from incoming inspection through storage and into 
the actual soldering operation. Many solderable surfaces 
may be spoiled in-house by improper handling, oxidation, 
incorrect coatings, potting components, mould releases and 
various organic compounds. Surfaces must be clean and free 
from all contamination to achieve reliable economical sol¬ 
dering connections. 

Soldering flux 

Soldering is a solvent action that takes place between 
metals. This action does not take place if the metals are 
insulated from each other by any type of non-metallic bar¬ 
rier. It is the function of the soldering flux to remove any 
such oxide film or barrier and to keep it away during solder¬ 
ing operation, so that the respective metals can make metal¬ 
lic contact and alloy with each other. 

Hence, it can be seen, that a soldering flux is something 
that causes the liquid solder to make contact with the metal 
being soldered, or in technical terms, to ‘wet’ the metal. It 
must be understood beyond any doubt that the flux does not 
undergo any chemical reaction whatsoever, during the sol¬ 
dering process. It does not constitute any part of resultant 
alloy also. After soldering, the flux residue and the trapped 
oxides will be initially on the surface of the solder. 

Although there are three types of soldering fluxes, viz, 
chloride or acid, organic and resin/rosin, the last type is the 
ot% one which is more appropriate for use in electronic 
cifftuits assemblies. The others are extremely corrosive and 
4 « 4 -| 0 ; difficulties shortly after soldering. 


The rosin fluxes have two features. They are non- 
corrosive and non-conductive. These two characteristics 
make them extremely adaptable to electrical and electronic 
work involving soldering. Use of such rosin fluxes have 
completely eliminated any corrosion attributable to the use 
of such a flux. 

The first step in the selection of a flux is to find out which 
group of flux is suitable for the base material and then select 
the one which is most suitable and least corrosive for the 
soldering task. Most connections can be made using a mild 
flux which is electrically non-conductive. Where strong 
fluxes must be used, if all the residual flux deposits are not 




'Solder is one of the oldest and 
most widely used alloys. Its many 
uses and applications readily lend 
themselves to relatively simple 
techniques and processes. Yet 
this alloy is one whose proper; 
ties are usually a subject of // * 
wide technical and scientific M 
' ^misunde rstanding. 


removed, progressive corrosion may result. The assembly 
must be capable of being adequately washed or cleaned. 

For hand soldering, solid or flux core wire can be used. If 
solid wire is used flux must be applied separately. In the core 
solder, the flux melts first, removes oxidation and prepares 
the surface for the molten solder. 

Core solder is available in all the flux types used in other 
methods of soldering like rosin, organic acid and inorganic 
acid. Rosin core solder is normally employed in electronic 
applications. The flux percentage in the core solder, nor¬ 
mally between one and four per cent by weight, can be varied 
though 2.5 per cent is most commonly used. 


Solder 

Solder is one of the oldest and most widely used alloys. Its 
many uses and applications readily lend themselves to rela¬ 
tively simple techniques and processes. Yet this alloy is one 
whose properties are usually a subject of wide technical and 
scientific misunderstanding. The somewhat limited techni¬ 
cal knowledge many people have with reference to solder is 
even more marked in the case of soldering fluxes. In view of 
the fact that solder and its fluxes are fundamental to elec¬ 
tronics, whether in industry or for a home hobby, it is not 
surprising to note that a great deal of the difficulties found in 
electronic equipments can be t.aced to poor soldering 
and/or poor solders and fluxes. Good soldering is one of the 
most important aspects to be kept in mind for assuming 
product stability. On the other hand, poor soldering can be 
traced back to the operator’s lack of knowledge about prin¬ 
ciples and practices required for good soldering. 

Soft solder is a fusible alloy whose basic components are 
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tin and lead. Solder, as we know, is used to join two metals in 
a metallic union at a temperature well below the melting 
points of the metals being joined. Since soldering is exclu¬ 
sively on inter-metallic bonding that takes place between 
metals only, it is important that the metals be free from all 
non-metallic material, such as oxides which form on the 
surfaces of all ordinary metals. These oxides form an insulat¬ 
ing layer that prevents good metal-to-metal contact in any 
soldering function. 

The most common soldering alloy is tin-lead combina¬ 
tion. However, consideration should be given to other fusi¬ 
ble alloys covering a melting range of 117° to 600° F. These 
would consist of tin-lead, bismuth-indium, antimony- 
cadmium and silver combination. The alloy choice should 
take into consideration the operating temperature range of 
the equipment (the melting point of the solder should be well 
below this temperature). The soldering temperature is deter¬ 
mined by the alloy chosen and care should be exercised so as 
not to exceed the temperature tolerance of surrounding 
materials. The strength and physical properties of the con¬ 
nection are determined by the solder alloy. 

Tin-lead alloy by far comprises the largest single group 
and is the most widely used of the soldering alloys. Tin-lead 
solders are compatible with all types of base metal cleaners, 
fluxes and heating methods. Most metals can be joined with 
these alloys. 

Increasing the tin content of these solders produces better 
wetting and flow characteristics. Thus, when less tin is used, 
greater care should be exercised in surface preparation of 
the metals to be joined. The general purpose solders of the 
tin-lead (35/ 65,40/60,45/ 55,50/ 50) provide optimum wet¬ 
ting and flow properties, good strength at low temperature 
and the greatest ease of soldering. It is recommended that 
soldering experiment begin with 63/37, an ‘eutectic alloy’. 
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he soldering temperature is 
determined by the alloy chosen 
and care should be exercised so 
as not to exceed the temperatur 
tolerance of surrounding 
materials. The strength and 
physical properties of the 
connection are determined 
\bythe solder alloy. _ 


The 60/40 solder is particularly suitable for delicate work 
(heat-sensitive components). The solder with highest tin 
content 70/40 is used for soldering zinc. It is suggested that 
eutectic alloy solder always be tried first since there is no 
plastic state and the control of inter-metallic formation is 
enhanced. 

Wire solder is available in diameters from 0.038 cm to 
0.318 cm. The diameter of the wire is selected by the size that 


will supply sufficient solder to the connection with maxi¬ 
mum ease and speed ol operation. 

The (lux percentage is determined by the amount that will 
provide sufficient but not excessive flux. One disadvantage 
with alloys composed of less than 60 per cent tin is the 
possibility ol cracks forming during solidification due to the 
extended pasty range (plastic condition) ol the alloys. 

Solder properties and control 

Solder usually consists of a tin and lead mixture. It nor¬ 
mally melts between l83"C'and 230"C. For PCB soldering, 
eutectic solder (melting point I83°C) containing 63 per cent 
tin and 37 pet cent lead is used. Soldering work is normally 
done at about 25()°C. 

Tin, which is one ol the components of metallic solder, is 
capable of having a good affinity for copper. The diffusion 
into copper takes place at a lower temperature than that for 
other metals such as iron, nickel and chromium and that too 
in a shorter period. Lead in the solder lowers the melting 
point of the compound and reduces the surface tension, 
while flux serves as an auxiliary agent for spreading the 
diffusion process. 

Soldering problems 

One of the most common faults in soldering is the applica¬ 
tion of insufficient heat. The solution or alloying action in 
soldering cannot be achieved without a uniform distribution 
of heat between the solder and the metal being soldered. If 
hot solder, for example, is applied to cold metal, or cold 
solder is applied to a hot metal, there can be no soldering 
action. Proper soldering can take place only when the metal 
being soldered is hot enough to maintain the solder in a 
liquid state. Anything less results in a 'cold' soldered joint. 

It is very important to recognise that soldering depends on 
the amount of heat absorbed by the metal being soldered. A 
common source of problem results in attempting to solder a 
heavy piece of metal using lesser heat power. 

METHODS OF SOLDERING 

Hand soldering 

Hand soldering is one of the oldest and most common 
methods of obtaining a solder joint. Over the last decade, 
hand soldering has improved substantially. Miniaturisation 
techniques have led to such innovations as double-sided and 
multi-large PCBs and plated-through holes to achieve a very 
high density of components in small areas. This has resulted 
in considerable reduction in the size of the soldered joints 
and today i< can be as small as twentieth part of what it used 
to be some ten years ago. At the same time, new soldering 
irons have to be developed to obtain more reliable and 
consistent solder joints. 

For most jobs, the ordinary soldering iron or pencil is , 
most widely and effectively used. Yet care should be taken to* 
select an iron with a wattage capacity that is adequate for the 
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job. The tip, usually a solid bulk of pure copper, should first 
be cleaned and tinned with solder before any attempt is 
made to use it for soldering. Normally, the wear on the 
soldering iron tips is not due to erosion or the use of solder¬ 
ing flux. It generally results from the molten solder. Wear is 
usually dealt with by plating the copper tip with iron, but 
such tips are less effective in transferring heat to the metal 
being soldered. The most important point to remember is 
that the applied heat must be adequate to bring the metal 
being soldered to the alloying temperature. 

The soldering iron must not only be capable of achieving 
small reliable solder joints with high production rate, but 
should also have a good temperature stability and fast ther¬ 
mal recovery. The operator of the iron has become an 
important specialist, usually self inspecting, to cnsuie that 
the solder flows correctly and that the correct amount of 
solder is applied. 

Hand soldering has the basic advantage that where 
solderabiiity of the lead or the PCB is not adequate, the 
operator will endeavour to overcome the problem with a 



little more solder ora longer ‘dwell time' or a combination of 
both. This will positively give the desired results. 

Conventional 60/40 solder melts at 188°C. It is well- 
known that the solderabiiity temperature is 230°C. This is 
the lowest safe temperature at which a proper amalgam 
between the tin in the solder and the basic material can be 
obtained. In view of the thermal load of the joint, it is 
essentia! that the soldering iron temperature be substantially 
above JP0°C to avoid a long dwell time. 


The majority of soldering irons, therefore, have a tip 
temperature around 370°C under idling conditions. The 
higher temperature also reduces the possibility of oxidation 
of the solder on copper before the joint is achieved, as the 
flux is brought out of the cored solder must faster. 

Flux core solder is a combination of solder and flux which 
are substances with very different physical and chemical 
properties. Taking into account this dissimilarity, flux core 
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Fig. 1: The recovery from repeated thermal loads for 10 sec. 
followed by 3 sec. recovery. 

solder is applied according to a technique that provides for 
the simultaneous release of both substances at a single point 
where the action of both is desired. This technique can be 
defined as “the application of the flat surface of the ade¬ 
quately heated soldering iron directly against the assembly 
and the simultaneous application of flux cored solder strand 
at the exact point of iron contact.” 

Thermal recovery and temperature control of soldering iron 

To enable the operator to solder continuously at a high 
rate, it is very necessary that the soldering iron has a very 
high thermal recovery rate. If it is not so, the tip temperature 
would reduce every time it is applied to a joint, thus lending 
itself to longer dwell times, and ultimately to dry joints. This 
is a distinct possibility if the tip temperature falls below 
230°C (Fig. 1). 

On the other hand, if soldering iron has a very fast thermal 
recovery rate without any limiting arrangement, the temper¬ 
ature would rise out of control whilst the iron is at rest. 

Hence, an operator with a temperature-controlled, fast 
thermal recovery type of soldering iron can make a solder 
joint at a much faster rate without any damage to the pattern 
in the PCB or component joint. If the temperature of the 
soldering iron can be varied, then it is capable of being used 
in many different applications for soldering components 
especially those which are extremely sensitive to higher 
temperatures. A self inspecting operator is most important, 
as he will vary his approach to each individual joint accord¬ 
ing to the conditions of use. 

Factors affecting time/temperature relationship 

The temperature reached by a specific component within 
a specif ed period of time is dependent on a variety of factors 
and their combinations. Each component type must be 
judged separately because of differing sensitivity to 
temperature. 
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Printed wiring board and component lead solderability. 
The rate at which the solder joint is made depends on the 
degree of lead solderability. The poorer this is, the greater is 
the time required to make the solder joint and therefore, the 
higher the internal temperature of the component. The 
solderability of the PCB is also significant. The solderability 
is, among other things, dependent upon control in prepara¬ 
tion, time in storage conditions and handling techniques. 

Component lead diameter and length. On a PCB where 
various diameter component leads are involved, the compo¬ 
nent with the smallest diameter lead reaches a higher 
temperature than the larger diameter lead component. 

Component and material. Although for practical pur¬ 
poses this variable may be small, thermal conductivity of 
materials does vary. 

Flux activity. The higher the flux activity, other factors 
being equal, the faster the completion of good soldered 
joint, and hence lesser the total heat input to the joint. 

Type of solder alloy. Flow characteristics are determined 
by tire type of alloy. The dwell time needed to complete a 
good connection must be varied to suit the alloy chosen. 

Degree of solder contamination. As can be expected, 
relatively small additions of metallic contaminants to the 
tin-lead solder change the surface energies of the resulting 
alloys, and thus influence the wetting characteristics. 


Wetting action 

The mechanism by which solder bonds to solderable 
metals is a complex phenomenon and involves chemical, 
physical and metallurgical forces and effects. These are such 
that they require the establishment of extremely close con¬ 
tact on an inter-atomic level between the solid and liquid 


Getting is a prime requisite for 
reliable solder Joints. It is of 
equal Importance in tinning, 
without regard to whether the 
coating Is applied for corrosion 
protection to retain the A 
solderability of the wire, or // 
as an aid In performing the IJ \ 
jsolderlng operation itself. / , : 


metals. This requirement calls for the absence of any kind of 
contamination which could interfere with these require¬ 
ments on both the solid and the liquid metal surface. With¬ 
out appropriate cleanliness, proper bonding does not take 
place between the base metal and the solder, or using the 
metallurgical term, the solid metal will not be ‘wetted’ by the 
solder. 

Wetting is a prime requisite for reliable solder joints. It is 
of equal importance in tinning, without regard to whether 
the coating is applied for corrosion protection to improve or 
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retain the solderability of the wire, or as an aid in performing 
the soldering operation itself. The degree, extent and rate at 
which wetting takes place are used as the criteria to deter¬ 
mine the solderability of a metal surface. Together with 
proper joint design, wetting causes the molten solder to be 
drawn into the joint by capillary action and held there till it 
solidifies. 

So the soldering operation should be performed at the 
lowest possible temperature and in the shortest possible 
time. The better the solderability of a metal surface, the 
nearer this thumb rule can be followed. 

Soldering irons 

The heating method best suited to the base materials, 
solders, and (luxes chosen should be used. Since this con¬ 
cerns hand soldering, it deals primarily with the use of 
conduction type of soldering irons. 

Most soldering irons for hand soldering electronic assem¬ 
blies are heated electrically. They consist of an electric wire 
attachment, a heating element, a tip for heat transfer and an 
insulated handle. The tip, normally copper because of its 
high heat conductivity, is often plated with nickel or iron to 
increase life. 

Flux and molten solder dissolve a copper surface more 
readily than an iron or nickel surface. However, iron or 
nickel clad tips require slightly more heat input to compen¬ 
sate for their lower heat conductivity. In some cases, because 
molten solder cannot wet chromium, the top part of an iron 
or nickel clad tip is chromium plated. Such a plating con¬ 
fines molten solder to the edge of the tip. 

Types of soldering irons and guns 

Decision with regard to use of guns versus irons will 
depend upon the intended functions and the operating 
methods. Many soldering operations can be performed by 
either of these portable types, but each has specific advan¬ 
tages. However, it should be noted, that to avoid damage to 
sensitive components of solidstate equipment, gun designed 
for this specific soldering purpose only should be used. 

The gun, because of its trigger control, gives almost 
instant heat at either its low or high output level, and cools 
quickly for storage or to lessen the danger of accidental 
burning when laid aside. The tips on the guns are usually 
smaller than on the irons, hence this type is most practical 
for use in hand-to-reach areas and for intricate repairs and 
assemblies. The better quality, high output models incorpo¬ 
rate twin built-in lamps on either side of the tip to illuminate 
the work area. 

Soldering irons for professional use and industrial grade 
are available in different types. There are irons with output 
ratings of 6W, 8W, 12W,25W,40W,60W, 100W, 150Wetc. 
Selection of an iron depends upon the type of use for which 
it is being put to. Temperature sensitive components call for 
higher wattage irons. There are also irons with fixed tip 
temperature for field use. Irons, which are portable and have 
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The world’s best Black & White TV rectifier 
has the name of an Indian company on it. 



Khandelwal Herrmann in 
collaboration with AEG 
Telefunken, West Germany 
(pioneers of Black & White 
TV rectifier technology) 
produce this critical part 
for all Black & White TVs in 
India. 

Made to high international 
standards, the Khandelwal 
Herrmann TV rectifier is still 
tested at AEG Telefunken 
to ensure strict quality 
St&EKlards. 


It’s hardly surprising that 
all 54 Black & White TV 
manufacturers in India 
today opt for Khandelwal 
Herrmann rectifiers in 
preference to foreign 
brands. Of course 
importing would also mean 
higher inventory carrying 
costs, irregular supply and 
waste of foreign exchange. 
Which, in other words, 
means you've got the best 
if you've got Khandelwal 
Herrmann rectifiers. 


^IKhandilwalN 

Herrmann^ 

KHANDELWAL HERRMANN 
ELECTRONICS LIMITED 

2, Rehem Mansion, 44 Shahid Bhagat 

Singh Road, Colaba, Bombay 400 039. 

Grams: ELECTRAKAY 

Telex: 011-4175 

Phone 202 0358. 202 0072 
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controlled output rated at 60 or 100W with interchangeable 
tips, are also in use lor specific demands. 

Professional soldering irons, generally selected lor peri¬ 
ods of longer continued use and to 'perform heaviei duty 
operations have a decided weight advantage on guns to the 
extent of about 25 per cent. 

Another point of interest to note as regards use of soldei- 
ing irons is that soldering irons when new operate efficiently, 
but a fall off appears in a relatively short time due to build up 
of oxidation on the element bobbin and in the bit-chamber. 
This, unfortunately, is not self rectifying and the more .he 
iron is used, the less efficient it becomes This build up ot 
oxidation then acts in reverse as a heat insulator between the 
element and soldering bit and has the effect of greatly- 
extending the heat recovery cycle, thus reducing the spread 
of operation. 

Apart from loss in production time, oxidation causes one 
ol the greatest problems encountered with soldering irons, 
i.e. bit secure resulting in considerable difficulties. Due to 
the difficulties involved in removing the Ini. the operator is 
usually required to spend considerable lime in separating 
the two elements, often lesuiiiue in d-.n-.u-c 1 uilhermore, 
during such period the non is m r 'di.cmc and perhaps 
an opcratoi idle. 

Soldering iron tips 

A soldering iron tip consists of high purity i upper, iron 
plated 0.0153 cm to 0.762 cm thick, hot tin-dipped in the 
working area and the remaining surface immunised by 
nickel-chromium plating. The working area of the up is 
usually fabricated for access and maximum heat transfer to 
the work point. There are a number of standard point 
configurations available for most soldering irons. The var¬ 
ious shank configurations are: (a) plug (fitting in a cylindri¬ 
cal heating well), (b) threaded (internal and external)and (c) 
sleeve (fitting over a healing mandrel). 

For many years, soldering lips were made from high 
purity copper without additional plating protection. Due to 
the high solubility ol copper in molten tin, pure copper lips 
quickly deteriorate and must be reshaped by filing. Iron 
plated copper tips have a life of 20 to 50 times that of pure 
copper and require no filing. However, these bits gave a 
basic disadvantage in that iron is a bad conductor ol heat 
compared to copper and can give rise to a heavy deposit of 
iron which can reduce the operational speed of a bit. 

In general, soldering tips are placed in a soldering iron 
that is hand-held by an operator. However, there are special 
machine applications for custom-made soldering tips. Qual¬ 
ity of a soldering tip is measured by its life in service and its 
resistance to shank corrosion which could result in the 
‘bit-seizing’ to or in the iron. 

it ' / 

Soldering iron tip design 

•„ Emphasis has always-been placed on the selection of the 
soldering iron, withtQQjitfcle attention paid to the design of 


the soldering iron tip. There are four tip factors that must be 
considered to assure maximum flow of heat, thus permitting 
the greatest rate of productivity for reliable connections at 
minimal cost. These are: (a) tip length, (b) frontal size (mass), 
(c) contact area and (d) lip diameter (Fig. 2). 

lip length. In order to assure the greatest flow of heat 
from the clement (healer) to the working face ol the tip, it is 
recommended that the tip be as short as possible. On a 
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I- ig. 2: The design of soldering iron tip. 

standard 6.4 mm tip. it is a rule ol thumb, to decrease tip 
temperature to 40" 1 per cm ol length added to tip. 

Frontal size (mass). Every effort must be made to utilise 
the largest frontal si/e possible. Tong turned down tips are 
liable for losing heat retention and transfer properly which 
arc extremely important in maintaining constant heat out¬ 
put. A point lace tip with a control taper is far more efficient. 

Contact area. All the heat from the iron and tip must be 
transferred to the solder connection through the tip contact 
area. 'Therefore, more the interface between tip and solder 
connection, the shorter will be the dwell lime. It is of greatest 
importance to note that the tip must be readily tinnable. It 
must maintain a solder coat at all times since it is the solder 
that actually transfers the heal to the connection. 

Tip diameter. The tip should be copper based with 
electro-deposited high grade iron on the point end. The 
back of the tip must be stainless steel coaled. This prevents 
the tip from sticking in the iron. 1 he point face should be 
tinned with tin/lead solder. 

Proper use and care of a soldering iron tip is an important 
factor lor increasing production and decreasing solder joint 
failures. Some general rules to follow are: (a) the working 
surface must be tinned at all limes, (b) excess solder must be 
kept on the tip during prolonged idling periods, (c) flux 
residues and plastic wire residues must not be allowed to 
accumulate on the tip. 

Most soldering irons tips are tinned by the manufacturer. 
However, when proper soldering procedures are not fol¬ 
lowed, a tip will de-tin or de-wet. The tip should then be 
removed and cleaned suitably. Once the oxides are removed, 
the tip can be re-tinned. 

Wattage ratings of soldering irons 

The wattage rating of iron is an indication of how much 
electrical energy is converted into heat, but it is an extremely 
unreliable indication of how much heat a tip can transfer to 
work. The temperature that the iron can quickly transfer to 
and maintain on the surfaces to be soldered, is the most 
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important consideration. The efficiency of ap iron deter¬ 
mines the quantity of energy generated as heat which 
reaches the working tip and the solder area. Heat content is a 
measure of the caloric content of the soldering iron that is 
available for the soldering operation. It is dependent on the 
specific heat of the various metallic conductors that are 
present between the heating element and the work. 

Another factor involved in hand soldering is the recovery 
rate of soldering iron. This is the amount of time necessary 
for a tip to regain its maximum tip temperature after the 
heat is drained out during the working cycle. As most of the 
soldering tasks on PCBs are low quenching type connec¬ 
tions, it is relatively easy to assure temperature stability and 
therefore provide a very narrow thermal zone. If dwell time 
is reduced and the right soldering iron with the thermal 
capability to do the job without excessive thermal loss is 
used, a condition very similar to that found in wave solder¬ 
ing process can be achieved, i.e. precise control of time and 
temperature. 

Selection of soldering irons 

The attributes given below must be ensured in selecting 
the proper soldering iron and tip to match the soldering task 
to be carried out. 

Mechanical (bio-mechanics). The mechanical properties 
are: (a) length, (b) weight, (c) balance, (d) directional con¬ 
trol, (e) aesthetics, (0 safety and (g) comfort. 

The mechanical attributes are probably easiest to satisfy. 
The iron should suit the type of soldering task to be per¬ 
formed. If working in microelectronics, it would be advisa¬ 
ble to use the shortest, lightest and the best balanced iron. 
Directional control is extremely important in such work 
because the proximity of the hand to the working tip 
increases the ability of the operator to direct the tip to the 
tiny task, if the iron is long and cumbersome, additional 
direction restrictions are imposed on the operator. Aesthet¬ 
ics comes into play more and more since many operators like 
pleasantly coloured modern irons. 

These parameters above mostly cater to comfort. Safety 
also should be considered. The iron should be constructed 
so that it can be held easily and securely to avoid slippage 
and possible burns. The line cord should be three-wired and 
made with a high temperature abuse resistant material. It 
should be non-burning to prevent instantaneous shorting if 
the operator should inadvertently place the iron on the line 
cord. 

Electrical. These are: (a) leakage and (b) grounding. 

The iron should be constructed so that it provides electri¬ 
cal safety both to the component and the operator. Safety to 
the component means zero leakage between the iron and the 
part to be soldered. This can be accomplished with a proper 
grounding which eliminates the possibility of transient vol¬ 
tages. The tip is actually grounded to the third wire in the 
line cord. The iron should be of three-wire ground construc¬ 
tion to provide safety to the operator. This is extremely 


important lor irons that are to use 220 to 240V. 

Thermal (heat capacity). With the help of a soldering 
equipment analysis it is possible to measure, under dynamic 
conditions, what exactly happens to the tip temperature 
under load. Temperature, wattage and voltage can also be 
measured. 


Voltage variations 

Variation of input voltage to soldering iron changes the 
tip temperature at idling and under working conditions. 




Desolderlng tools basically 
consist of a soldering Iron and 
another means for removing 
the solder from joints. Suction 
devices vary from simple 
plastic tools with springs 
and plunges to more 
sophisticated industrial 
tools. 
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Table 1 indicates the extent of wattage changes on a 40W, 
SOW and 60W soldering iron with a variance in input. 


TABLE 1 


Rated Actual Wattage 

Wattage 



220V 

224V 

230V 

236V 

240V 

246V 

40W 

36 

38 

40 

42 

44 

46 

SOW 

45 

47 

50 

52 

54 

57 

60W 

55 

57 

60 

63 

65 

68 


Line voltage variations should be corrected using voltage 
stabiliser. Soldering irons using correct voltage promote 
long element and tip life, ensuring a proper and reliable 
soldering joint. 

Desoldering tools 

Having considered certain soldering methods above, it is 
essential to understand as part of maintenance and repair 
activity, details of desoldering techniques and tools also. 

Desoldering tools basically consist of a means for melting 
solder such as a soldering iron and another means for rem¬ 
oving the solder from joints. Suction devices vary from 
simple plastic tools with springs and plunges to more sophis¬ 
ticated industrial grade tools. 

Another popular means of removing solder are wicks 
which consist of copper braid impregnated with non- 
activitated flux. All sizes and types of joints or connections 
can be desoldered by placing the proper size wick braid on a 
conncctidn and using a regular soldering iron at operating 
temperatilre. The iron tip is placed on this braid and within 
one second the solder is drawn up into the braid leaving the 
joint clean. Solder does not have to be heated beyond its 
melting point since it flows to the wick a* soon as it is liquid. 
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The braid acts as a heatsink and prevents overheating as well 
as the resulting damages to circuitry or components -the 
non-activitated flux coats the pad and plated through hole. 
This prevents oxidation to the circuitry until it is dcsoldered. 
The braid is available indifferent sizes on spools lor various 
sizes of pads and amounts of solder involved. 

Vacuum type dcsoldering permits one hand operation by 
mounting the vacuum device into a soldering iron so that 
solder can be melted and vacuumed into a convenient collec¬ 
tor with a single unit. The vacuum device may be a squeeze 
type built with a one way check valve or may consist of a 
vacuum transducer which converts compressed air into 
instantaneous vacuum. 

OTHER SOLDERING TECHNIQUES 
Wave soldering 

Apart from hand soldering, techniques such as dip, reflow 
and wave soldering are also widely in use. All these tech¬ 
niques have a common characteristic, viz, the solder is supp¬ 
lied to the joint area in molten form. I he heat source in hand 
soldering is the soldering iron. In dip and wave soldering it is 
the hot solder itselt 

In the reflow soldering technique, the solder is prc-applied 
to the joint surlace as a coating or is introduced into the joint 
space as a solder paste/cieam. or preform which may or may 
not include the.flux. Soldering then is performed by fusing 
together the precoated surfaces or by melting and bonding 
the pre-applied solder in the joint inter space. 

The principle of wave soldering is based on a continuously 
circulated, gently over-flowing, standing wave of liquid 
solder. As both.heat and soldcrsource is continuously circu¬ 
lated the molten solder offers superior thermodynamic and 
metallurgical performance compared to a static bath. A well 
functioning solder wave, which is a junction ol geometry, 
thermodynamics and fluid mechanics, will contribute to the 
wetting of the joining surfaces, promote through-hole pene¬ 
tration and assure formation of reliable solder joints. 

The typical wave solder system includes fluxing, pre¬ 
heating and soldering with a means ol conveyance. 

Dip soldering 

This incorporates a controlled dip process developed for 
tinning and/or soldering axial and noil-axial parts. I he 
solder dipping operation can be automated when integrated 
with a fluxing station and conveyor. Applications lor con¬ 
trolled dip type soldering systems include tinning of resistor, 
capacitor, transistor and diode leads and terminals. 

Ultrasonic soldering 

Ultrasonics permit fluxless soldering and tinning of non- 
ferrous materials with no chance of residual fluxes causing 
future corrosion and failure of part. Soldering, fluxing and 
consequent post-cleaning operations are eliminated. 

Ultrasonics can be used for soldering ol metals considered 
very difficult to solder properly, such as nickel alloys. 1 he 


soldering of materials such as aluminium wire, olten consi¬ 
dered as unsoklerahle on production basis, can be accomp¬ 
lished with ultrasonic soldering. 

Ultrasonic soldering is used to.solder or pre-tin Hat packs. 
Dll’s, wire, axial lead components, small I’t'Bs etc. 

Ultrasonic soldering is a mechanical method ol oxide 
removal, clearing ulliasome v ibrations in the molten solder. 
This action ol the solder sends the oxide Irom the metal 
surface. No new oxides can lorm on the part since no 
oxygen is present m the molten solder hath. Once the oxides 
are removed, a metallurgical bond is created between the 
base metal and soldct alloy. 

Roll tinning 

Roll tinning machines aie designed to coat EC Its with 
soldei in ordei to mipioveshell lileandciicmt solderahility. 
Lhe tinning ol the I’Cli is achieved by (lie transfer oi solder 
Iron) a precision metallic rollct which is partially immersed 
in the solder batch. \ silicone i libber covered pressure roller 
assumes contact between the circuit surlace and tinned 
metallic roller. 

Although many automated soldering processes have been 
developed and are being used, hand soldering is still one of 
the most practical methods. Its low initial equipment and set 
up costs and ease ol training operators make it very ellective 
lor use with new materials and packaging techniques. □ 
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MINOLTA 


TV-COLOUR ANALYSER II 

Enable* objective white-balance 
measurement and adjustment of monitors 
in TV production lines and broadcasting 
studios. Incorporation of a chroma mode 
in addition to a primary-analyzer mode 
eliminates the need to use a troublesome 
white master or comparator for Inputting 
the desired white standard into memory. 

This versatile analyzer can also be used 
for color adjustment of computer CRTs 
and video projectors, as well as R&O 
testing of new products. 




CHROMA METER II 
INCIDENT 

Produces light-source color readings of 
superior accuracy. This portable unit Is 
Ideally suited for hlgh-voiume 
applications In both production and 
laboratory, providing chromaticlty and 
color-deviation measurements at the 
touch of a button. 

A reference color for measuring deviation 
and the calibration standard selected by 
the user can be inputted and stored in 
the meter's memory. 

MANUFACTUR: MINOLTA CAMERA CO. LTD, JAPAN 


DIGITAL RF VOLTMETER 

The model VM-161A is a digital RF 
voltmeter which can measure a wide 
range of voltages, ranging from 20 Hz to 
1,200MHz. LF low frequency measuring 
part and RF probe high frequency part 
have Independent Input terminals 
respectively. LF covers the frequency of 
20Hz to 100kHz and the voltage of ImV 
to 20V r.m.s; while RF probe covers the 
frequency of 10kHz to 1,200MHz and the 
high frequency voltage of 3mV to 10V 
r.m.s. with use of detection probe. 


MANUFACTUR: TOA ELECTRONICS LTD, JAPAN 


TOA 



distributor: Krishan C. Arora & Company 

P.O. Box 4218 

New Delhi 110048. INDIA 

Tel: 6411133, Tlx: 031-4657 


EXPORTER: 0AI-ICHI SH0JI CO. LTD 

C.P.O. Box 1514, Tokyo 
Japan. 

Tlx: J24298. 
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Yon may need all our products 
or just one, but the quality of 
our service remains the same. 




The Mark of Perfection in 
Digital, Analytical 
and Process Control 
Instrumentation. 


We have a wide range of products. Digital pH 
Meter, Digital Conductivity Meter, Digital 
Temperature Indicator Controller, 
Spectrophotometer. Each product bears the 
hallmark of quality. Latest technology, strict quality 
control, fast delivery, prompt service - all in one 
single package. That is AEE for you. 
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TR-4807 CW1VU 1577 

INTELLIGENT CURVE TRACER 

-Microprocessor-controlled test system with IEC 625 interface 
—Graphic/alpha numeric display 

—Simultaneous display facilities for 1, 2, 4 or 8 devices up to 
16 curves 

—Collector measuring range: max. 1600 V, max. 1000 A 
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LOGIC STATE ANALYSER 


—State and time analyser mode 
—40 + 5 input channels 

—Counted, Range, Or, Sequential trigger modes; 

All, Or, Range trace modes 
—Time measurement, state counting 
—Optional input units for the most widely popular pPs: 
8080,8085, Z80,8086 modules 
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HF OSCILLOSCOPE 


—Vertical amplifier, DC to 250 MHz, 5 mV/cm to 50 V/cm 
—2><2 vertical channels; A, B, A±B, ALT, CHOP, X-Y modes 
—Time base; 0, 2 s/cm to 2 ns/cm 

—Simultaneous displaying the intensified and delayed signals 
in ALTERNATE mode 

—Flexible time base facilities with different plug-ins 



Manufactured by: ELEKTRONIKUS MEROKESZULEKEK GYARA 

WORKS FOR ELECTRONIC MEASURING GEAR 
H-1163 Budapest, Cziraky u. 26-32. 

Telex: 22-4535 
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Exported by: METRIMPEX 


HUNGARIAN FOREIGN TRADING 
COMPANY FOR INSTRUMENTS 
H-1391 Budapest, P.O.B. 202. 





















CMOS LOGIC 
ICs 

Part lll-CIRCUIT IDEAS 


I n the preceding articles of this series, we have studied 
in detail the characteristics, behaviour and methods 
of use of CMOS logic devices. The knowledge we 
have gained would be useless if it is not put to use. At 
this stage, one point must be made clear. Although it was 
stressed in the previous article that CMOS devices should be 
handled with care, this does not mean that they are so 
delicate that the hobbyists and other users are scared off 
from using them! 

People who may feel afraid to use them, have just not 
understood what was said - all devices have a built-in pro¬ 
tection against a wide range of handling conditions, but still 
they must be used carefully so as to avoid unexpected failure 
and corresponding disappointments. So if one just avoids 
touching the 1C pins, uses a well-insulated soldering iron 
and follows some of the general operating procedures, it is 
usually sufficient to work with these ICs, in the average case 
under normal environments of a laboratory (though not for 
industrial production which demands high reliability). So, a 
fresh look at CMOS for all your requirements will show the 
benefits they give you. 

Coming to the actual application, it is not necessary to 
describe the applications of each gate and 1C, since they are 
functionally identical with similar TTL devices, which users 
are assumed to be familiar with. Further, individual ICs arc 
described better in the manufacturers’ data sheets. The same 
logic system design procedures usually adopted for TTL ICs 
stand for the CMOS devices, except for specific differences 
like voltage levels, current, speed, pin connections etc. Thus, 
here we will discuss more about circuit designs which utilise 
the specific characteristics of CMOS devices. 

Pulse circuits 

CMOS digital gates find a wide application in pulse gen¬ 
eration and shaping circuits. The circuits described here, can 
generate fixed width pulses corresponding to a given pulse 


train input. The output pulse width, in some cases, depends 
entirely on the characteristic of the CMOS gate used while in 
other cases, it depends on external RC connections. 

Pulse stretcher. The circuit in Fig. 1 can be used to obtain 
pulses of specified width from narrow input pulses. A posi¬ 
tive pulse at the input causes the inverter output to be low, 
discharging the capacitor through the diode D1. The capaci¬ 
tor is rapidly discharged so that the Schmitt trigger inverter 
input is brought too low and the output goes high. Check 
that the size of capacitor is small enough so that it can be 
rapidly discharged within the period of a narrow input 
pulse. This implies that, 

. V CC* V CC 

Inverter current sink > - + - — 

t R 

where t is the input pulse width. When the inverter input 
returns to zero, after time ‘t’ seconds, the diode blocks the 
inverter from charging the capacitor, which is charged from 
the supply through the resistor. When the Schmitt input 


?vcc 

-H T H- 



Fig. 1: Pulse strecher. 

reaches its upper threshold level Vi+, the output goes low 
and remains in this state until another pulse comes to the 
input. Thus the output pulse period is given by 

T = RC loge 

Vcc- Vr+ 

where Vd is the diode drop (0.6 V for silicon diodes). 

Monoshot. The circuit of Fig. 2 is a monostable multivi¬ 
brator. Normally, the input is zero and the first NOR gate 
output is high, keeping the capacitor discharged. Since the 
second NOR gate input is also high, its output will be low. 
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Fig. 2; Monoshot. 

which confirms again that the first NOR output will be high. 

When a high pulse appears at the input, the first NOR 
output immediately becomes low, bringing the second NOR 
input also to low state. This gives a high output, which is fed 
back to the input NOR. Now the capacitor starts charging 
from Vcr through the resistor and the first NOR output, 
slowly raising the input voltage to the second NOR. 





J1 

OUT 


(b) TRAILING EDGE PULSE 


-3 


Fig. 3: Digital differentiator. 

In the meanwhile, even if the input pulse has disappeared, 
the input NOR output remains at low, due to the high state 
output feedback. After a period T, the second NOR input 
rises above the logic high level and the second NOR output 
swings to low state. This brings the first NOR output back to 
the high state, and the circuit comes back to the original 
condition. The output pulse duration is given by 
T = 1.4 RC 

Digital differentiator. Differentiators are used to produce 
a narrow pulse at the edge of a wider pulse. The circuit of 
Fig. 3 can produce such pulses either at the rising edge or 
falling edge of the input. In Fig. 3(a), when the input goes 
high, the first inverter output goes low. This is delayed by the 
RC filter and the delayed low-going pulse is fed to the output 
AND logic. Thus, the output will be high only for the 
duration of overlap between the two inputs, which corres¬ 
ponds to the delay produced. Thus a small pulse appears 
corresponding to the rising edge of the input. 

in Fig. 3(b), the input signal is inverted, thus the output 
pulse corresponds at the falling edge of the input signal. For 
producing the delay, the RC elements can be replaced by a 
chain of CMOS gates, whose total combination does not 
invert the signal flowing through, but produces sufficient 
delay at the output due to the propagation delay of each 
gate. 

Frequency doubler. The principle of delay can be used to 
double the frequency of any square waveform, as shown in 


Fig. 4. The input square wave signal is buffered by the first 
EXOR gate before being fed to the delay RC network. The 
delayed waveform is now EXORed with the input waveform 
to produce the output. This will be high only when one of the 
two input signals is high. Hence, a pulse will be produced at 
each edge, whose width corresponds to the delay produced. 



JUl 
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Fig. 4: Frequency doubler. 

Thus, if the input is a square wave, the output will be a train 
of equally spaced pulses, with frequency double that of the 
input. As in the previous case, the delay element may be 
replaced by a chain of gates. 

Linear application 

As we have seen earlier, the CMOS inverter can be biased 
for operating in the linear mode. Thus, any CMOS inverting 
gate can be used in many of the common amplifier applica¬ 
tions. Even without biasing the inverter, it can be used as a 
voltage comparator for numerous linear applications. A few 
such circuits are described here. 

AC amplifier. Three CMOS inverters can be suitably 
biased for use as an AC amplifier with a gain of ten as shown 
in Fig. 5. Actually, the higher the open loop gain is achieved, 
the more accurate will be the closed loop gain. The open 
loop gain is multiplied by the number of stages (which must 
be an odd number) used inside the feedback loop. 

Integrator. A shown in Fig. 6, CMOS inverter can be 
biased to operate as an integrator for AC signals, with an 
integrating time constant of RC. 


low 
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FSg. 6: Integrator. 


-OVOUT 


Post amplifier. Low power op-amps can be buffered with 
an CMOS inverter. This gives the advantage of operating 
the op-amp under no load condition with full voltage swing 
frequency capability and low power loss. Such a circuit is 
shown in Fig. 7. This circuit uses the low power advantage of 
both devices. At the output, more inverters may be paral¬ 
leled (six inverters come in a single package) to obtain 
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Fig. 7 : Port amplifier. 



Fig. 8: Single supply amplifier. 

increased current drive, even for ordinary op-amps, operat¬ 
ing within the supply limits of ±7.5 V. 

Single supply amplifier. The CMOS inverter can also be 
used with single supply op-amps such as the LM324 as 
shown in Fig. 8. The CMOS inverters can be paralleled for 



Fig. 9 ; Volt age comparator. 

increased power to drive higher current loads. Loads of 
5 mA per inverter can be expected under AC operating 
conditions. 

Voltage comparator. A CMOS inverter with Schmitt 
trigger input can be biased to operate as a voltage compara¬ 
tor, within the range of its threshold voltages. Typical cir¬ 
cuits are given in Fig. 9. The circuit of Fig. 9(a) biases the 
input to half the supply voltage and the input AC signal to be 


compared is coupled through the capacitor. The output is a 
rectangular wave, swinging in accordance with the voltage 
comparisons. The capacitor impedance at the lowest operat¬ 
ing frequency should be much less than R/2. The circuit of 
Fig. 9(b) uses a split supply voltage betweendtl.5 to±7.5V, so 
that the input AC waveform can be directly coupled. 

Light activated switch. A simple light activated switch can 
be made as per the circuit of Fig. 10. Since the input impe¬ 
dance of the CMOS is very high, input biasing is very easy. 
Only one LDR and a preset potentiometer is needed for 
sensing. The LDR and potentiometer forms a potential 
divider whose mid-point is biased suitably by adjusting the 
potentiometer, so that the! inverter switches for the desired 
illumination. After that, whenever light falls on the LDR, 

uvee 

L “ —So-TL" 


Fig. 10: Light act ivated switch. 

the mid-point voltage rises as light intensity increases. When 
the upper threshold voltage is reached the inverter output 
will become low and remain low until the light intensity is 
reduced significantly. 

Oscillators 

At last we come up with a wide variety of CMOS oscilla¬ 
tors to suit your various applications. These circuits offer 
the following advantages: 

i) Guaranteed self-start 

ii) Good stability with respect to power supply variations 
lii) Wide operating supply voltage range (3V to 15V) 

iv) Wide operating frequency range (less than 1 Hz to 
about 15 MHz) 

v) Low power consumption 

vi) Easy interface to other logic families 

vii) Symmetrical output waveform (due to symmetry of 
output transistors) 

Both RC and crystal oscillators are described here. The 
stability of the RC oscillator is sufficient for most applica¬ 
tions. Certain applications, like time-keeping over long 
intervals, require crystal oscillators. 

Single gate oscillator. The circuit of Fig. 11 is the simplest 
possible oscillator, using one Schmitt trigger input CMOS 



Fig. 11: S togie gate otdBator. 
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inverter The capacitor is charged and discharged through 
the inverter output in accordance with the gate input swings 
between the two threshold voltages, V i >and V i-. The output 
lrequency is given by 


RC log, I" (Vtt - Vi-) (Vi+) ~] 

|_(Vtt • Vu) (vT-)J 

Two gate oscillator. The circuit ol Fig. 12 uses two ordi¬ 
nary CMOS inverters to lorm a square wave oscillator. The 



f 





Fig. 12: Two gate oscillator. 

only disadvantage of this circuit is that for low values of the 
capacitor, the circuit may not oscillate at all. The output 
ireouency is given by: 

‘ lo= 1 

1.4 RC’ 

Three gate oscillator. Io overcome the problem ol the 
earlier circuit, another inverter is added to the circuit so that 
it will always oscillate. The circuit is shown in Fig. 13, using 



c : 
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Fig. 13: Three gate oscillator. 



-of» 


fo = 


three inverters. Actually any inverting CMOS gate or com¬ 
bination of gates can be used. The output frequency is given 
by: 

0.56 
RC 

Phase shift oscillator. A phase shift oscillator using three 
CMOS inverters is shown in Fig. 14. The output frequency is 
given by: 

L 

3.3 RC 

Crystal oscillator. Fig. 15 illustrates a crystal oscillator 
using only one CMOS inverter. Any odd number of inver¬ 
ters can be used, but due to propagation delays, fewer inver¬ 
ters give maximum possible frequency. At the crystal 


fo = 


Fig. 15: Crystal oscillator. 

frequency the feedback resistor biases the inverter for linear 
operation while the output frequency can be trimmed to a 
small extent by cither of the two capacitors. 

Voltage controlled oscillator. A simple VCO is shown in 
Fig. 16, using a CMOS inverter as an integrator, a CMOS 
Schmitt input inverter as a comparator with hystercsisand a 
transistor as a discharge switch. The inverter integrates the 
positive difference between its threshold V ih and the input 
voltage Vin. The output is a ramp till the positive threshold 
Vi* of the Schmitt trigger is reached. Now the Schmitt 
output goes low, giving a low going pulse output and turning 



F'ig. 16: Voltage controlled oscillator. 

on the transistor switch. This discharges the capacitor 
through Rd while hysteresis keeps the switch on. Resistor 
R n must be kept much smaller than RC to keep reset time 
negligible. With the capacitor discharge, the inverter output 
voltage falls, and when this becomes equal to the negative 
threshold Vt of the Schmitt input, the output becomes high 
and the transistor turns off. The cycle is repeated with a 
frequency given by 


r _ , V I H - VlN . 
io = (- ) 

Vi* - Vi- 


where 0 


Vin -li- 


Vcr. 


The frequency dependence with voltage is given by 
A fo_ _ _-l _ 

A V in ~ (Vi.-Vi-)RcC 

where the negative sign indicates that maximum frequency 
will be obtained for Vin equal to zero and frequenev will 
decrease with increase of Vin. At ViNequalto ViH.approxi- 
mately 0.55 Vcc, the circuit will finally stop oscillating. 

(To be continued) 
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When you want to have world's best 
technology. 

.... Electronic instruments from Japan. 
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Soldering Equipment, 
Machines & Systems 


FUJISOKU 

★ Powermeters/Spot 
Frequency Signal 
generators 

★ TV Field Strength Meters 

★ Radio Communication 

Test Sets _ 




KOKUYO 

★ Transistor 
Characteristic 
Measuring Sets 

★ Semiconductor/IC 
Test Systems 

★ Logic Analysers 
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SHINWA 

★ Taperecorder/TV/VTR 
Instruments 

★ Recorders/Plotters 

★ Vibration/Temperature/ 
Humidity Testers 

★ Miscellaneous test 
instrumentation. 


MAFHlYAStl 

★ Free Flow Conveyor 
System for Automated 
T.V. instruments & 
Components . 






Our Indian Range: 

APLAB Electronics Instruments, IMECO Ultrasonics, 

VITROC metal film resistors, RRE reed relays switches, OEN connectors, 
CTR plastic film capacitors, INTERTEC loudspeakers and 
WATTS resistors. 


ARTEK ENTERPRISES 
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Ph: 32 27 16 - 35 03 69 Cables : TEKSALE, Telex: 031-61502 ARTK IN 


Branch Office: 

14, Cantonement Road, 
Lucknow^-226 001. Ph: 43965. 
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If your concern is advanced electronics 



Preh has been putting 
man in communication 
with electronics for 
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Its commitments in 
innovative contributions 
in the field of precision 
electromr components 
have placed Preh as one 
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companies in the world 



Today, Preh's group of 
companies is not only involved 
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switches, variable resistors, 
potentiometers, connectors. 
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devices and alphanumerical 
Keyboards, but they also 
offer specialised Knowledge 
in solving complex 
engineering' problems. 


is the innovative specialist 
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AVAILABLE 


CTR 

CAPACITORS 

Miniature capacitors for compact design 
and improved density. End applications 
include Military, Telecommunications, 
Automation, Lighting, Power Electronics, 
Medical Electronics and Household 
appliances. 



CTR MANUFACTURING INDUSTRIES LTD 
NAGAR ROAD. POONA 411 014 


LICENCE : CONDENSATEURS FRIBOURG S.A. SWITZERLAND 
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Safety Guide 
To 

Television 
Users 

M. Achutan 

atclv instructions lor the usci are provided with 
each television receiver Instiuctions warn the user 
m hazards and state the precautions that ought to 
he taken to guatd against such ha/ards. I'hesafety 
istruetions are available in the lorm ol a separate booklet 
r sheet or may be part ol the instruction manual 
The safety instructions include the following conditions 
nd warnings. 

1. Read all the instructions. 

2. Preserve instructions lor later use. 

3. Unplug the television receiver from the wall outlet 
idore cleaning. Use damp cloth foi cleaning. Do not use 
iquid cleaners 

4. Do not use attachments not iccommcnded bv the tele¬ 



vision receiver manufacturer as they may cause hazards. 

5. Do not use the television receiver near water, e.g. near a 
bath tub, wash bowl, kitchen sink or laundry tub, in a wet 
basement or near a swimming pool. 

6. Do not place the television receiver on an unsuitable 
trolly stand or table. I'he television receiver may fall, causing 
seiious injury to personnel and serious damage to the 
appliance. Use only stands recommended by the manufac¬ 
turer or sold along with the receiver. Wall or shelf mounting 
should follow manufacturer’s instructions and should use 
mounting kit approved by the manufacturer. 

7. Slots or openings in the cabinet and the back or bot¬ 
tom are provided for ventilation to ensure reliable operation 
ol the receiver and to protect it lrom overheating. Hence 
these openings must not be blocked or covered. The open¬ 
ings should never be blocked by placing the television 
receiver on a bed, sofa, rug or similar surf ace. The television 
receiver should never be placed near or over a radiator. The 
television receiver should not be placed in a built-in installa¬ 
tion such as a book case unless proper ventilation is 
provided. 

8. The television receiver should be operated only from 
the type of power source indicated on the marking label. If 
you are not sure of the type ol powersupplied in your home, 
consult your television dealer. For television receiver 
designed to operate from battery power refer to operating 
instructions. 

9. With television receivers equipped with polarised AC 
current line plug (a plug having pins of different sizes), the 
plug will lit into the power outlet only in one way. This is a 
safety feature. If you are unable to insert the plug fully into 
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the outlet, reverse the plug. If the plug fails to make proper 
fit and contact, consult your electrician. Do not defeat the 
safety purpose of the polarised plug. 

10. Alternative warnings: In the television icccivci 
equipped with a three-wire grounding type plug (a plug 
having a third grounding pin), the plug will only fit into a 
grounding type power outlet. 1'his is also a safety feature. If 
you are unable to insert the plug into the outlet, contact your 
electrician to replace the obsolete outlet. Do not defeat the 
safety purpose of the grounding type plug. 

11. Do not allow anything to rest on the power cord. Do 
not locate the television receiver where the cord will he 
abused by persons walking on it. 

12. Follow all warnings and instructions marked on the 
television receiver. 

13. If an outside antenna is connected to the television 
receiver, be sure that the antenna system is grounded so as to 
provide some protection against voltage surges and built-up 
static charges. The installation must be carried out by quali¬ 
fied technicians utilising accessories recommended by the 
manufacturer. 

14. For added protection of the television receiver during 
a lightning storm or when it is left unattended or unused for 
long period, unplug it from wall outlet and disconnect the 
antenna. This will prevent damage to the television receiver 
due to lightning and power line surges. 

15. An outside antenna system should not be located in 
the vicinity of overhead power lines where it can fall into 
such power lines or circuits. When installing an outside 


antenna system extreme care should be taken to keep frotr 
touching such power lines ot circuits as contact with then: 
might be fatal. 

16. Do not overload wall outlets and extension cords at 
this can result in fire or clectnc shock. 

17. Never push objects ol any kind into the television 
receiver through the cabinet slots as they may toucTi danger¬ 
ous voltage points oi short circuit parts that could result in a 
fire or electric shock. Never spill liquid ol any kind on the 
television receiver. 

lb. Do not attempt to service the television receiver your¬ 
self as opening or removing covers may expose you tc 
dangerous voltage or other hazards. Refer all servicing tc 
qualified service personnel. 

19. Unplug the television receiver from the wall outlet 
and relei servicing to the qualified service personnel undei 
the following conditions: 

(a) Wlvn the power cord or plug is damaged. 

(b) II liquid has been spilled into the television receiver, 

(c> If the television receiver has been exposed to rain o| 

water. 

(d) If t he television receiver does not operate normally b) 
following operating instructions. Adjust only thost 
controls that are covered by the operation instruc¬ 
tions. An improper adjustment of other controls maj 
result in damage and will often require extensive worl 
by a qualified technician to restore the receiver tc 
normal operation. 

(Reproduced from Keltron New* 
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Are you looking for low cost, easy to 
operate, autoranging LRC bridge? 


LRC BRIDGE 


MODEL 2400 IS FOR YOU FROM ESI USA 


Specifications: 

• Basic accuracy : HE 0.25 

• Test frequency : 120Hz & IKHz 

• Measuring Ranges: 

1) L: 0//JH-9999H with 

0.1/pH resolution 

2) C: 0 PF-9999/p F vyith 

0.1 pF resolution 

3) R: 0 Ohm-100 Megohm with 

1 mOhm resolution 

• Measures D & Q also 

a Automatic component identification 

• Built in voltage bias 

• Power: 230V, 50Hz 
Options: 

• Limit comparator for go-nogo testing 

• 4 terminal test fixtures 



LHC Bridgai an availabli against customer's own import lictnct/OGL 


Manufacturers 
ELECTRO SCIENTIFIC 
INDUSTRIES INC. 

U.S.A. 


ELECTRDniC EnTERPfilSES 

216, Regal Industrial Estate 

Acharya Donde Marg, 

Sewree, Bombay-400015 
Cable: TRONIX Bombay-400015 
Telex: 1171071-ELEN-IN 

MAS/84/4040 


STUDIO-PROFESSIONAL 
AND COMMUNICATIONS 
HEADPHONES 

(USING IMPORTED CAPSULES) 



SALIENT FEATURES: 

•FREQUENCY RESPONSE 
20-20.000 Hz (cps) 

•MAXIMUM WEARING COMFORT 

•NOISE EXCLUDING EAR CUSIONS 

•TO MATCH ANY IMPEDANCE 

•ALSO AVAILABLE WITH NOISE 
CANCELLING AND CLOSE TALKING 
MICROPHONE ON ADJUSTABLE 
BOOM (FOR COMMUNICATION USE) 

•ALSO AVAILABLE WITH BUILT-IN 
PRE-AMPLIFIER 

•ALSO AVAILABLE WITH BUILT-IN 
VOICE-OPERATED RELAY (VOX) 
WHICH ELIMINATES PRESS-TO-TALK 
SWITCH 


Arphi Electronics fP) Ltd 


Arphi 

□-39Q-C 
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/ 
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MICROPHONE I 

USING IMPORT ED ! \ 

CAPSUIES ! \ 


Prabhadevi Industrial Estate. Veer Severkar Marg (Ceded Road) 
Bombay—400 025. Phone: 422 0839/422 5292 










Microfloppies: 

A Landmark 


Vasudeo P. Behere 



T he data storage media industry comprising more 
than thirty reputed computer manufacturers all 
over the world has recently announced the intro¬ 
duction of a new microfloppy drive in the market 
having a size of 8.9cm (3.5-inch). The drive has replaced the 
existing (Osborne fame) 13.34cm mini (5.25-inch) drive. 

The announcement of this new version came as a surprise 
to everybody as many other sizes of the drives were also 
being declared by other manufacturers. The announcement 
of this 8,9cm drive with far better features created a new war 
for market acceptance among others. This new floppy drive 
was smaller, cheaper and lighter compared to the existing 
drives. 

The reduction of size and weight of the drive was a wel¬ 
come measure for making the computer system more com¬ 
pact and rugged, as drive constitutes sixty per cent of the 
volume and weight of the computer system. The new drive 
was also consuming 50 per cent less power than the existing 
drives. Thus, the rating of the power supply were also 
brought down by this drive which would consume only 8 
watts of power instead of 25 watts consumed by the earlier 
drives. 

The third important feature was the storage capacity, 
which remained unaffected though the size was reduced. 
Thus, it could still store about 1 megabyte of information on 
double side double density (DSDD) version. The drive had 
other interesting features like hard shell cartridge and an 
automatic shutter which could offer greater protection and 
ensure smooth and trouble-free operation. 


l'he announcement of this drive was made when the other 
three drives, ranging in size from 7.5 cm to 9 cm, were 
competing among themselves, fcach of the above drive was 
supported by at least one big name in the market and thus 
the race for market capturing was triggered on. 

The 7.5cm drive was introduced by such Japanese big- 
shots as Hitachi and Matsushita, and wasol the smallest size 
among the others, but it had reliability constraints due to 
very high track density (80 tracks per cm). The 8.2cm drive 
announced by companies like Dysan, Seagate, Soroc and 
labour was the most inexpensive drive and used soft-jacket 
in place of hard-shell cartridge, sacrificing its reliability. The 
computer giant IBM had by that time announced another 
10 cm drive, but this drive had higher access time and lower 
storing capacity than others. 

Compared to all other drives, the 8.9cm drive had 
improved version of media and head positioning technol¬ 
ogy. I he access time was also low as drive motor was made 
to rotate at 300 RPM instead of 600 RPM. allowing transfer 
of 500 kilobytes of information per second. It also made use 
of brushless DC motors, providing quiet and smooth 
operation. 

The 8.9cm drive was then brought out for sale by data 
storage media industry consisting of Tandon, Control Data 
Corp., Fuji, Sony, Hewlett Packard, etc at the end of 1983 
and rapidly it reached record sale. The 1984 started with 
8.9cm drive in almost all personal computer systems, office 
equipments, scientific and engineering instruments, 
memory typewriters etc, and thus the war ended in favour of 
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the 8.9 cm drive due to its superioi ity in qualities and greatei 
compatibility over other drives. I he victory was dear when 
IBM discarded its 10cm drive so as to use the 8 9cm drive in 
its personal computers. 

Though this storm is over, the war will continue on other 
fronts for creating new standards in the market. Such races 
only have brought us this gift of computers by way of an 
electronic revolution. The race has also reduced the si/e of 
computer from the si/e of a room from f-, Nil AC days to the 
modern desk-top computer. I his race has brought these 
computers within the reach of an ordinary man, though 
earlier these could be used only by highly trained teams of 
scientists and engineers. The same race has brought down 
the prices of these machines so that with the help of bi tter 
techniques of fabrication and mass production, they are now 
within the reach of an ordinary man. 

All aspects of computer systems like data-piocessing, 
data storage, printing output etc are constantly being looked 
into for possible development. The Winchester disc drive is 
another such field which is gaining more respectability 
among the computer users. The development of new Win¬ 
chester drives with greater storage capacity, but of smaller 
si/.c, is now under such competition and IBM is expected to 
come out with a new model of Winchester as it also holds 
another hard-disc giant, namely, landon. under its wing. 
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ALL ABOUT 

ELECTRIC CAPACITORS 

Part II—Varieties 

D. Venkatasubbiah 



C apacitors may be classified based on the physical 
state of their dielectric. The dielectric may be 
either a gas (or vacuum), a liquid, a solid, or a 
combination of these. They may be further sub¬ 
divided according to the specific dielectric used. 

Capacitors are also classified as: fixed, adjustable, varia¬ 
ble and trimmer. 

Fixed capacitors. All single pieces of discrete capacitor 
components are included in this group. Their capacitance 
remains fixed and unchanged except for small variations 
caused by temperature etc. 

Adjustable capacitors. The capacitance of these may be 
set in steps at any one of the several discrete values. 
Variable capacitors. Their capacitance may be adjusted 


continuously and set at any value between the minimum and 
maximum limits fixed by its construction. 

Trimmer capacitors. 1 hese are relatively small variable 
capacitors, used in parallel with large variable capacitors or 
fixed capacitois so as to permit exact adjustment of the 
capacitance in parallel combinations. 

Capacitance range 

I vpical capacitance range of different types of capacitors 
is as given below: 

Air 

l 

Gas up to about 1000 pF 

Vacuum 

Mica 

Glass few pF to few thousand pF 

Low-k ceramics 

High-k ceramics: a few hundred pF to a lew /uF 

Paper: Tens ol pF to tens of yuF 

Plastic film: I housand pp to hundred ^F 

F.lectrolytic: 1 //F to 1 tarad 

Air/gas/vacuum capacitors 

1 hese are constructed with fiat parallel metallic plates or 
cylindrical concentric plates with air. gas or vacuum as 
dielectric. Alternate plates are connected together (as 
shown in Fig. 3) and arc supported by means of a solid 
insulating material such as glass, quartz, ceramic or plastic. 

Gas capacitors are enclosed in a leak-proof case while 
vacuum capacitors are sealed in highly evacuated glass 
envelopes. Vacuum or gas under pressure increases the 
voltage breakdown value for a given plate spacing. I here- 
fore gas and vacuum capacitors are used in high voltage 
circuits such as transmitters. 

Air capacitors are used in high voltage or, and high fre¬ 
quency circuits. They are mainly used as variable capacitors 
in sizes up to about 1000 pF. They are commonly employed 
in radio receivers etc for frequency tuning. The shape of 
electrodes determines whether the angle of rotation gives 
linear change of capacitance or tuned frequency. Miniature 
air trimmers are used in RF, VHF and microwave applica¬ 
tions, frequency tuning, impedance trimming, etc. Tiny giga 
hertz trimmers are also available, which provide a beauti¬ 
fully straightforward technique to fine tune RF hybrid and 
microwave circuits into proper behaviour. Air capacitors 
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provide high Q and low losses. Both fixed and variable 
capacitors of special design are used as laboratory standards 
also. 

Liquid dielectric capacitors 

I he plate assemblies of these capacitors are mounted in a 
' tank filled with a suitable oil or liquid dielectric. External 
connections are made with insulators or bushing. 

Dielectric constant ol liquid dielectric ranges from 1.5 to 
100. In non-polai liquids, whose dielectric constant is sub¬ 
stantial!) independent of frequency, it ranges from about 
two to live, ft is possible to increase capacitance by filling the 
plate space with a non-polar liquid such as mineral oil. 
which gives low losses at high frequencies. 

I he dielectric constant of mineral oil is 2.2. that of castor 
oil is 4.7 and of silicone oil is 2.6. It is essential to ensure that 
oils used for this purpose arc carefully purified, dean and 
irce Horn moisture. Silicone oils have a wider range of 
operational temperature and much higher flash point. Pro¬ 
vision has to be made for the expansion and contraction of 
the liquid during temperature changes. 

Oil-filled capacitors are generally used for high voltage 
applications like transmitter capacitors. Transmitter capaci¬ 
tors have to operate at several kilovolts. They must work at 
high voltages, high powers and high frequencies. For exam¬ 
ple. broadcasting transmitters have several hundred kilo¬ 
watts of power. The main problems in such applications are 
those of spark-over, adequate spacing of vanes consistent 
with resonable size and losses at high frequencies due to 
insulation. Appreciable rise in temperature ol insulation 
occurs due to dielectric heating. Generally four main types 
of transmitter capacitors are used - air-filled, pressurised 
or gas-filled, vacuum and oil-tilled. Oil-filled types give high 
capacitance in a smaller package. 

The main disadvantage of liquid-filled capacitors is that 
they cannot be kept in any position other man upright, 
which is most inconvenient in general usage. 

Solid dielectric capacitors 

These capacitors use solid dielectrics such as paper, mica, 
glass, quartz, ceramic, plastic films etc. Alternate plates ol 
metal or metallic foil are stacked with the dielectric layer. 

So far only the oldest forms of capacitors — air- and 
oil-filled capacitois have been discussed. Air capacitors are 
available for low values only, as due to unity dielectric 
constant, realising higher values is not possible. Therefore, 
tfcey are essentially high frequency components. Although 
oil-filled capacitors are smaller than air capacitors, they are 
not very convenient for general purpose. I hey are specia¬ 
lised capacitors for high voltage application. It remains loi 
the solid dielectric capacitors to serve as the general purpose 
circuit components. 

Since there were very few solid type capacitors in the 
earlier times, the choice between them was comparatively 
e^TIn fact, there were only three basic types -electrolytic. 


paper and mica. Electrolytic types offered large and cheap 
capacitors with comparatively poorer electrical characteris¬ 
tics. They were used for power supply filtering, and other 
low frequency applications. Caution of proper DC voltage 
polarity should be taken. 

Mica capacitors were the most superior capacitors, used 
for high frequency and high quality circuits. The main prob¬ 
lem of mica was that only small values of it was available. 

The middle ground was taken by the impregnated paper 
capacitors which combined the good characteristics of both 
mica and electrolytic types to make it suitable for more 
varied usages in electrical circuits than any other type. Paper 
capacitors were the cheapest and most popular as well as 
most widely used AC capacitors. The superior mica capaci¬ 
tor was used only when the paper capacitor was not found 
satisfactory. 

At present, the things are altogether quite different and 
complex, with many additional varieties of capacitors. The 
electrolytic capacitors are still used but improvements have 
been done by way of dry electrolytics, introduction of solid 
types, miniaturisation etc. The popular paper capacitors 
have been mostly replaced by film capacitors. Polyester 
capacitor has become the commonly used AC capacitor. 
Ceramic and polystyrene types are taking the place of mica 
even though it possesses unsurpassed qualities. Ceramics are 
inexpensive and ideal for printed circuits and are widely 
used in RF applications in general. Polystyrene capacitors 
are precision capacitors. 

Fig. 3: Multiplate capacitor. 


Paper capacitors 

Paper capacitors arc one of the oldest types. The first 
paper capacitor came into existence in 1876. Paper is the 
cheapest dielectric, therefore it yields the lowest cost capaci¬ 
tor. Saturation of paper with insulating oils increases its 
insulation resistance, temperature range and primarily its 
working voltage, since oil fills the air gaps which would 
otherwise produce corona Such impregnated paper is used 
as a dielectric, with a dielectric constant of about three to 
live. 

Although paper is cheap, it has the disadvantage of hav¬ 
ing a low dielectric strength. Usually two or more layers of 
paper arc used. The probability of a point,of weakness in one 
layer coinciding with another in the second layer is 
extremely small. With three layers one can count on having 
the strength of at least two layers. 

Paper capacitors are usually constructed in the form of a 
roll, where bands of metal foil and the dielectric are rolled up 
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until there is sufficient capacitance. The roll is then impreg¬ 
nated and may be mounted in an imperious case. The 
impregnation is for sealing as a protection against moisture. 
Otherwise, the hygroscopic paper can alter both the capacit¬ 
ance and the insulation with dampness and temperature. 

Metallised paper capacitors 

Metallised paper capacitors are an improved version of 
the normal paper capacitors, which appeared at the end of 
the 1940s. They differ from the paper capacitors only in that 
the conducting coating is formed by metallising directly on 



the paper. Thus, while the electrical properties are main¬ 
tained. a considerable reduction in size is gained. Further¬ 
more. a valuable new quality of ‘self-healing’ is acquired. 
The electric are which arises with breakdown, evaporates 
the metal layer in the affected region, without impairing the 
dielectric. The breakdown ceases immediately, since the 
metal around the point of breakdown is burnt away. This 
interesting property made it possible to use a single layer of 
paper as dielectric. By applying a voltage twice the operating 
voltage after manufacture, critical points of weakness can be 
burnt away and paper's own dielectric strength can be better 
exploited. The capacitance decrease caused by the self- 
healing process is of a small proportion only. 

Paper capacitors have low cost per unit capacitance and 
moderate capacitance-to-volume ratio. They have a good 
insulation resistance, fairly good stability and a capacity ol 
operating up to a temper ature of 125°C. They are useful over 
a frequency range of up to 10MHz or more. Paper capaci¬ 
tors were the only general purpose AC capacitors in use 
before the advent of plastic film capacitors. The nominal 
paper capacitor values are from tens of pF to tens of g F. A 
good capacitor can age up to two per cent of the original 
capacitance. 

The life of papci capacitors depends on the working 
voltage and temperature. Thus the maximum permissible 
DC working voltage is dependent on the ambient tempera¬ 
ture. The maximum voltage which may be applied instan¬ 
taneously without destroying the capacitor is termed as the 
spark voltage. Maximum voltage should never be applied 
for more than a few seconds, as continuous sparking tends 
to destroy the capacitor. 
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Mica capacitors 

Mica capacitors arc also one of the oldest types. I he first 
mica capacitor was made in 1845. In these thin sheets of high 
grade mica arc used as dielectric with a dielectric constant m 
the range of six to eight. Various types ofmicaeapacitors.ite 
as below: 

Stack-foil mica capacitors. Consist of alternate layers ol 
metal foils or deposited metal films and sheet-mica insula¬ 
tors which are stacked, compressed and then encapsulated. 

Silvered mica capacitor. Has a silver electrode material 
screened on the mica stampings which are then assembled 
and encapsulated. Nowadays silvered mica capacitors .tic 
more common. I heir capacitance value is v aried by the 
number ol stacked plates. Further alteration of the capacit¬ 
ance can occur by scraping a wav the silver layer. 

Mica is a natural inorganic material which is mechani¬ 
cally extremely robust. Mica has excellent qualities as a 
dielectric, namely, a high dielectric constant, low losses, 
high dielectric strength and very good stability. Therefore, 
mica capacitors have inherent characteristics of high insula¬ 
tion resistance, low inductance, excellent stability, low die¬ 
lectric losses even at high frequencies, good tcniperatur , \ 
frequency and aging characteristics. These unique qualities 
make them well suited loi high frequency applications and 
high quality circuits. Their temperature coefficient ii. low, 
lying between 0 and 70 ppm pcr"C. They can be manufac¬ 
tured with good tolerance ol about one per cent in normal 
production. Even a closer tolerance ol down to±(). I percent 
is not difficult. They arc made with DC voltage i at mgs from 
a few hundred volts to several thousand volts. I heir wide 
temperature extends up to 125"C’and insulation resistance is 


Fig. 4: Disc ceramic capacitor. 

many thousands megohms. Silvered nuca capacitor-, arc 
available in moulded type, dip-coated type or wax-coated 
type in our country. 

Since they have a low capacitance-to-volumc or mass 
ratio, they are suitable foi circuits requiring low values and 
good stability with respect to temperature, frequency and 
aging. Their di-.adv.mtgc is that they are bulky and 
expensive. 

Ceramic capacitors 

Ceramic capacitors come in a variety of sires, shapes and 
ratings. They are the most popular of all capacitors due to 
iheir outstanding versatility. The dielectric of the ceramic 
capacitors is a mixture of titanium oxide with other titan- 
ates. The dielectric c onstant varies extremely widely, from 
about six to 10.000 or even more, depending on the compo¬ 
sition of the estam'c mixture. Ceramic capacitors have a 
very high capacitancc-to-volume oi mass ratio, i heir dis- 
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tinct merits over other capacitors are their suitability for use 
in printed wiring boards, reliability and small size. 

The stability of the dielectric constant with respect to 
temperature is an important feature. In general, the stability 
of the capacitance value with temperature variations 
depends on the low dielectric constant (k). 


High-k or low-k 


Ceramic capacitors are usually divided into low-k or class 
I ceramics and high-k orclass I] ceramics. High-k capacitors 
usually have a dielectric constant of more than 3000. They 
are extremely small si/ed for any given capacitance value 
and voltage rating. They are used mainly for bypass and 
coupling, and are usually in the range from O.OQIgF to 
several fx\ : . I hese arc chiefly used for non-precision applica¬ 
tions where appreciable capacitance change is tolerable, 
lypical non-critical applications are bypass, coupling, fil¬ 
tering etc. T heir capacitance varies with temperature, elect¬ 
ric field intensity, applied frequency and self-aging. 

For greater stability with temperature, semi-stable and 
temperature-stable, low-k capacitors are used. They exhibit 
a capacitance change of about five to 15 per cent. Tempera¬ 
ture compensating capacitors exhibit controlled and predic¬ 
table variations in capacitance with change of temperature. 
They have dielectric constant in the range of six to 200, 
signifying a larger capacitor size for a given value. They have 
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high Q, which is required for critical circuit functions, such 
as in oscillator and filter circuits. They have linear I CC 
(temperature coefficient of capacitor) and high stability with 
low losses. 


NP0 capacitors 

Special ceramic capacitors that remain stable with 
temperature arc called ncgative-positive-z.ero (NP0) capaci¬ 
tors. They are even more stable than the silvered mica 
capacitors. They are used in many kinds of receivers. Their 
values are between 1 pF and several thousand pF. 

The temperature coefficient of temperature compensated 
ceramic capacitors is denoted by a number prefixed by letter 
P or N, for example, P100, NI50, N750 and so on. A 
commonly used temperature coefficient is N750. Capacitors 
with this temperature coefficient have a k of about 90. N750 
means that the decrease in capacitance will be 750 parts per 
million or 750 ppm per°C of temperature rise. In other 
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NON-INSULATED INSULATED TYPE 

Fig. 5: Tubular ceramic capacitor. 

words, the capacitance decreases by 0.075 per cent for l°C 
increase or 1.5 per cent for a 20°C increase. Thus, the prefix 
N means negative temperature coefficient of capacitor or 
negative TCC. Similarly, P means positive TCC. 

Construction type ceramic capacitors 

Several construction type capacitors are also currently in 
use-disc, tubular, plate, ceramic barrier layer,, feed¬ 
through, stand-offs, multilayer chips, mono-block, 
monolithic and so on. 

Their electrodes usually consist of silver or some other 
good electrical conductor. For multilayer capacitors palla¬ 
dium or platinum is used, since the electrodes are applied 
before the ceramic is lired at a temperature at which silver 
would oxidise. 

The raw materials are finely grinded and carefully mixed. 
After calcining, the resultant mass is reground and then 
mixed with, for instance, water and binding matter. The 
various shapes are obtained by extruding or rolling. After 
drying, the capacitor bodies are fired at high temperatures. 
Normally, the leads are soldered to the electrodes of the 
capacitor body with a high melting-point solder. 

Disc capacitors. Consist of a ceramic disc with both sides 
metallised and provided with connecting leads (Fig. 4). 

Tubular capacitors. Consist of a ceramic tube fully metal¬ 
lised internally and partially outside with two tangential 
leads. Both insulated and non-insulated tubular versions are 
available (as shown in Fig. 5). 

Miniature ceramic plate capacitor. Consists of a thin rec¬ 
tangular ceramic plate, metallised on both sides and pro¬ 
vided with leads (Fig. 6). 

1 he disc and plate types are ideal for printed circuit wiring 
and need minimum space. The haid inflexible tube of the 
tubular type acts as a support for the electrodes and leads, in 
addition to providing dielectric. The tubular form lends 
itself to efficient space utilisation. An incidental advantge of 
this Space is that it automatically provides separation 
between the leads, a valuable feature in high voltage usages. 

Component package 

Since the materials are comparatively non-hygroscopic, a 
complete coating of lacquer is usually sufficient for protec¬ 
tion. I he ceramic types do not always require the elaborate 
mounting or potting which arc often so essential w ith other 
capacitors. Some ceramics rival mica in stability and loss 
and also have the added advantage that they can be moulded 
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into a variety of useful shapes. Ceramic capacitors are avail¬ 
able for use from kilohertz range to many megahertz range. 
Special types which work through gigahertz range are also 
available. 

Ceramic trimmers are widely used from audio to ’500 
MHz. They provide an ideal low cost means of trimming 
circuits, such as crystal oscillators. RF amplifiers, all varie¬ 
ties of communication and test equipment. They are much 
smaller than ai r trimmers. 

Ceramic and mica compete with each other. 

Mica versus ceramic 

Some manufacturers claim superiority of multilayer 
ceramics over mica. Mica manufacturers disagree. Modern 
mica capacitors are well developed. The initial tolerance, 
long term stability, high temperature operation, high- 
frequency performance, low losses all seem to lavour 
mica. Yet let us compare them: 

Tolerance. Mica capacitors are manufactured with excel¬ 
lent tolerance of 0.1 per cent while ceramic types are much 
worse-off. A capacitor of 4765.5 pF can be made easily in 
mica but not in ceramics. 

Stability. Mica capacitors are available with a 10 year 
stability of 0.1 percent, which is not possible with the best 
ceramic ones in the world. 

Performance. Ceramics rely on mixtures of oxides of rare 
earths. The manulacturers must not only struggle to main¬ 
tain the purity of individual materials, but must vary the 
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Fig. 6: Miniature ceramic plate type capacitor. 

mixture to meet economic pressures. Changes in the mix¬ 
tures may not affect the characteristics of the dev ice at 250“C 
and at I kHz test frequency, but it docs effect at higher 
frequencies. 

In contrast, mica capacitors retain good characteristics in 
the GHz range also. Often mica capacitors submitted for 
calibration caused the measuring bridge to show a negative 
power factor. It is a feature worth patenting! I'hc fact is that 
the mica devices are of better quality than those used as 
standards in even the bridge. 

High temperature.Devices are currently available for use 
Qf mica at 300"C. If larger values are required at high 
temperatures ( I25"C ), mica can be fabricated into a paper 
and wound into larger units. These reconstituted mica 
capacitors are almost indestructible and find use in defence 
and aerospace projects. I emperature holds no danger for 
mica, since it existed even 4 million years ago, but it i$ not so 
for ceramics. 

High voltage. Mica requires no voltage derating to 1 25 (I C. 
works at voltages ovci 60kV and has also survived the 


100,000 g shock. 

All the above points arc quoted only to indicate Ihe 
superior quality of mica capacitors. It also clearly estab¬ 
lishes that the ceramics an ddmitelv competing with mica 
because they compare favourably. Ceramic capacitors arc 
inexpensive, smaller in si/e and a vai iety of types are availa¬ 
ble to meet every need in general. I hey are specially used in 
radio frequency circuits more than any otbcrcapacilor type. 

Glass capacitors 

Glass is used as dielectric in such capacitors. The dielectric 
constant of glass varies from four to 6.8, depending on the 
type of glass. 

Glass capacitors consist of glass plates stacked in layers as 
dielectric, with metal foils as electrodes. Glass and metal are 
melted to a block at high temperature. The use of the same 
kind of glass lor both the dielectric and the casing makes it 
feasible to create monolithic sealed capacitor. 

The inorganic glass has a very good resistance against 
atomic and cosmic-ray radiation. Glass capacitors have high 
Q and low losses at radio frequencies, small and positive 
1 CC, close tolerance of about one percent, very high insula¬ 
tion figure, typically one million ohm farad, and arc suita¬ 
ble for tug'll voltage and high temperature operation. They 
are quite stable over wide temperatures and are protected 
against moisture, they can work with AC peak voltages 
equal to rated voltages even at the maximum temperature of 
125"C. 

I he glass capacitors arc used in RF and IF circuits. They 
are suitable for use as measuring and resonant circuit capac¬ 
itors. 1 he capacitance values are low, say, from about one 
pF to few thousand pF. They can resist aging, moisture, 
shock, vibration and can function under extremes of 
temperature. Glass ti immeis are also used in high frequency 
circuits. 

Quartz capacitors 

Dielectric constant of quart/ is 3.8. Quart/ capacitors are 
also high quality R F capacitors like glass capacitors. Quartz 
trimmers arc especially used in RF applications. They are 
unique in the fact that they can carry high RF current in 
amperes and withstand high RF voltages. Their quality 
factor is higher than that of the glass types. 

Plastic/film capacitors 

Plastic or film capacitors is a collective name for 
several types of capacitors with different materials as die¬ 
lectric. They are truly symmetrical or non-polar capacitors, 
well suited for AC application. Polymer films are available 
in thinner gauges and thus have higher capacitance density 
compared to glass or mica but lower than the electrolytics. 
These capacitors aie dry, non-polai, show low loss, have 
excellent insulation resistance and low moisture absorption. 

Polystyrene was the first plastic used in capacitois during 
the thirties. However, various types of material later came 
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into use. 1 he popular ones are polyester, polystyrene, 
polycarbonate and polytetra fuloro ethylene (PI FE). 


Chemical name 

Dielectric 

constant 

( ommemal name 
or trade name 

I’nlveslcr 

^ t 

Mylar. Melinex 

Polystyrene 

2 J 

Styiollcx. Styrofoil 

I’nlveai hi matt 

1 2 

Makrolol 

i* i i i 

2 1 

lef Ion 


They are characterised by high dilectric strength and are 
suitable for operating temperatures up to I50°C. They have 
been in use since many years and have largely replaced paper 
as the standard capacitor dielectric for electronic applica¬ 
tions. Polyester also allows for many special designs and 
applications. They can be used up to voltages of 1000 V. 
Their typical insulation resistance is greater than 50,000 
megohms 


Plastic capacitors are manufactured in a similar way as 
papei capacitors, with plastic loils replacing the paper. T hey 
consist ol alternate layers ol metal foil and one or more 
layers of flexible plastic insulating material in ribbon form 
tolled up together and encapsulated. The metal foil is either 
aluminium or tin ribbon in foil-type capacitors, or a thin 
vapourised layer ol metal deposited on the surface of the 
insulating materials in metallised dielectrics. 

Metallised dielectrics 

Metallised dielectrics arc more popular. T hrough an eva¬ 
porative process, a metal layer is deposited on a dielectric 
su: lace to form the metallised dielectric. The metal deposi¬ 
tion then replaces the conventional metal foil conductive 
plate used in a standard film-foil capacitor. 

Exhibiting the same basic electrical characteristics as the 
film-toil capacitors, the metallised series offer advantages in 
si/e and weight savings and have ‘self-healing’ properties, 
which prevent momentary voltage surges from effecting 
permanent capacitor breakdown. The breakdown ceases 
immediately because the metal burns away around the point 
ol breakdown and a mctal-lrec /one is built up. These 
advantages, coupled with only a slight increase in cost, are 
taking the metallised dielectrics towards dominance in the 
wound capacitor field. 

Alter winding, such capacitoi rolls are heat treated. This 
‘baking’ causes the stretched plastic foils to shrink, thus 
sealing the capacitor and providing protection I ram mois¬ 
ture, without becoming a scaled construction. This also 
ensures that the ioil becomes compact, and dimensionally 
>lubk\ This capacitor roll can be used up to 70"C‘ as the 
absorption ol dampness is insignificant here. If scaled, the 
capacitor can he used at higher temperatures too. 

I hesc capacitors have very high insulation resistance 
quality. They absorb an insignificant amount of dampness 
and arc thus compaiable to mica and superior to paper. 
With regard to losses and stability, polystyrene and teflon 
are comparable to mica, while polyester and polycarbonate 
are more comparable to paper. Polystyrene, polycarbonate 
and teflon capacitors have excellent ICC characteristics 
Their capacitances range from about 0.001 n F to 100 pF. 

Polyester capacitors 

Polyester capacitors are the most popular and 
inexpensive among plastic capacitors. Their only drawback 
is the high TCC. 

58 


Polystyrene capacitors 

Polystyrene is a thermoplastic material with a melting 
point of just over90°C. Thus, polystyrene capacitors have a 
maximum temperature rating of only 85°C. 

They are characterised by extraordinarily low dielectric 
absorption and very high insulation resistance with an excel¬ 
lent low and linear negative TCC. This film yields relatively 
high capacitance density due to thinner guages. 

Due to low dielectric absorption, low losses and constant 
negative TCC, this capacitor is particularly suitable for use 
as resonant circuit capacitor where ferrite coils with a cor¬ 
responding positive TCC are used so that the resonant 
frequency can be kept constant and independent of tempera¬ 
ture variations. Therefore, polystyrene capacitors are widely 
used in filter networks and as precision capacitors. They are 
ideally suited for computers, timing applications as well as 
tuned circuits and can work from audio to radio frequencies 
in a very high frequency range. (To be continued) 



COLOUR TELEVISION 
Knowhow & Subassemblies 


Available knowhow and tested 
subassemblies for Colour Televi¬ 
sion Receivers. Offered by 
reputed T.V. Manufacturer of 
more than a decade’s standing, 
ideal Modular Design. Sets 
already giving excellent perfor¬ 
mance all * - the Country. 


Interested parties please write to: 
Box No. 841002, EFY Enterprises Pvt. Ltd.. 
605, ‘Siddhartha’, 96 Nehru Place. 
New.Delhi-110019. 
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The inside story 
of the finest 
oscilloscopes 
in the country 



There’s much more to 
■ml oscilloscopes than, 
just good looks. 

Time has proved that they 
are, inside out, the finest in the 
country, because of superb 
internal layout, rugged 
construction and the latest 
electronic design. Thanks to 

Japanese connection. 

Which explains why some of 
the very reputed names in 
industry use them. Names like 
DCM, WIPED, HCL, ICIM, CMC, 
Civil Aviation, BHEL, ISRO, 
HAL, Doordarshan, POT... the 
list goes on. And the range of 
applications is widening: 
Computers, Defence, 

Consumer Electronics... 

Look at the benefits 

Test selected CRTs and a 
specially built-in circuit 
guarantee focus, irrespective 
of brightness control. While 


a specially-designed probe 
permits in-circuit testing. 
High-rel components, top 
grade troplcalised PCBs and 
automatic wave soldering all 
contribute to enhanced 
reliability. 


Moreover, use of non- 
proprietory components and 
comprehensive technical 
documentation enable easy 
maintenance and servicing. 

For the Service Engineer, a 
compact and elegant carrying 
case is provided for portable 
field applications. 

Look aft the range 

□ 100 MHz - DT0 3J002 

□ 50 MHz - DTO 31500 

□ 35 MHz - DTO 31351 

□ 35 MHz - DTO 32352 

And so on... 

And they’re from wi. w«a 
whose activities cover six 
1 product areas: Computers; 
Communication Systems; 
Components; Instrumentation 
(Industrial, Medical, 
Measurement); Office 
Automation; and 
Consumer Electronics. 


IPL OSCILLOSCOPES 
International quality 
at affordable prices 


BPL- INDIA 

Central Marketing Organisation 
■n. Centre, 32, Church Street 

BANGALORE 560 001. Phones: 52321 /2/6,5521 7 saa/bn /h'ph 


OCTOBER 1984 


59 




ELECTRONIC 
CORPN. OF 
INDIA LTD. 

SEMICONDUCTOR 

DEVICES 


A 


ff 


ALCON 
ELECTRONICS 
PVT. LTD. 


INDIA LTD. 


INDUSTRIAL & 
X\ P. G. GRADE 

ELECTROLYTIC 

CAPACITORS 


O/K/N 



CONNECTORS LTD. 


PCB EDGE 
AND EUROCARD 
yy CONNECTORS 



BHARAT | 

HEAVY 

ELECTRICALS LTD. 


A 

KRYON1X 

INTERNATIONAL 

‘APPLE' 
COMPATIBLE 
PERSONAL 
COMPUTER & 
Z-80 BASED 
TRAINER. 



RELAYS. 
SWITCHES. 
TRIM POTS 


fnELRQn 

MELTRON 

SEMICONDUCTORS 

LTD. 

SEMICONDUCTOR 

DEVICES 


KOTHARI 
ELECTRONICS 
& INDUSTRIES LTD. 

PLASTIC FILM 
CAPACITORS & 
CARBON/METAL 
.FILM RESISTORS 


HIGH POWER 
DIODES 
& THYRISTORS 


TANT 

CAP 

ELECTRONICS LTD 
HERMATICALLY 
SEALED & EPOXY 
DIPPEDTANTALUMI 
CAPACITORS 

* .._ ^ 




BRISK 



WE ARE THE LARGEST SELLERS OF FUNCTION GENERATORS 

IN THE COUNTRY 


FUNCTION GENERATOR TYPE 1012 FUNCTION GENERATOR TYPE 1014 



I 0.001 Hz to 100 KHz 
• Sine. Triangular, Square. Pulse, Ramp, DC. 
i 0.2V to 20V output with DC offset control 
i 50 ohms output impedance 
i Short circuit protected 

SYSTRONICS 

hhhi 89-92 Industrial Area, Naroda PO, 
uTalMw Dist.Ahmedabad-382 330 


• 0.01 Hz to 1 MHz 

• Two function generators in one 

• Sine, Triangular, Square, Pulse, DC. 

• AM. FM, VCO. Sweep modes 

• Facility to generate single/multiple cycles with 
adjustable trigger phase 

• 0.2V to 20V main output with DC offset control. 


SMp* 2 SYS 


ELECTRONICS FOR YOU 



CONSTRUCTION 

S. Srinivasa Murthy 


20W+20W 
STEREO AMPLIFIER 



A stereo system is probably one of the most popu¬ 
lar projects for an electronic hobbyist and the 
professional alike. The one described here costs 
less than a thousand rupees, including the 
speaker system. 

The stereo amplifier is built around integrated circuits 
only and does not employ any discrete transistor. 741 op- 
amps are used in the preamplifier and active tone control. 
The power amplifier section is built around a TDA 2020. 
The use of integrated circuits, especially in the power ampli¬ 
fier stage, greatly simplifies construction. 

The TDA 202C integrated circuit features internal protec¬ 
tions. No damage occurs if the output circuit is shorted. 
Since it also incorporates thermal protection, there is no 
danger of thermal runaway if excess power is dissipated in 
relation to the heatsinking used. High temperatures cause 
the IC to shut-down, but normal working is restored when 


SPECIFICATIONS 

SENSITIVITY 

Input A 5 mV (47k importance) 

Input B • 50 mV (500k impedance) 

Input C 150 mV (1 5M impedance) 

POWER OUTPUT 

With±17V and 4-ohm speakci iuW 
With±t7V and 8-ohm sp'-.iker la 0W 

TOTAL HARMONIC DISTORTION 

At 20W Less than 1% 

At 8W: Less than 0 2% 

FREQUENCY RESPONSE 

20 Hz to 20 kHz p3dB) 

TONE CONTROLS 

Bass: *9dB to -12dB at 100Hz 
Treble * I2d3 to -20dB at 10 kHz 

(Note: Good soldering is the most important thing tor a successful 
project. Dry joints can give rise to nasty problems, especially if 
they occur in high current areas in the power output stage.) 
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the temperature has fallen. Both the channels are powered 
with the same dual power supply of ±I7V. 

The complete circuit diagram of the stereo amplifier (only 
one channel shown, the other being similar) is shown in 
Fig. I. 

Preamplifier 

input to the preamplifier is via DC blocking capacitor Cl. 
Resistor chain comprising R1, R2 and R3 forms an attenua¬ 
tor. The voltage across R3 is applied to 1C I input. Ihe 
values of these resistors have been calculated such that the 
sensitivity is 5 mV in position A. 50 mV in position B. and 
150 mV in position C. Values ol RI and R2can be altered to 
suit individual requirement of inpi.. of sensitivity. The gain 
of the first stage is approximately fifty. (The preamp does 
not provide any kind ol equilisation. So tape head/magnetic 
phono inputs should be passed through suitable equalisers 
before leeding to this amplifier.) 

Tone control 

Preamp output at pin 6 of IC1 is fed to tone control 
circuitry via C2. I he lone control being‘active’ type, gives 
both boost and cut of treble and bass. 

The circuit has almost unity gain throughout the audio 
range when bass and treble are set to their mid-way posi¬ 
tions. Ihe gain for a frequency of I kHz is unity at all 
settings of the tone controls. All other frequencies aie 
boosted or cut as the controls are rotated. 



— An inside view of the author's prototype. 


The performance of the tone control is tabulated below 
Frequency Max. Cut Max. Boost 

Bass (at I00H/) -12dB +9dB 

Treble (at 10kID) -2()dB +12dB 

Output of the tone control is fed to volume control VR3 
through C5. The signal level across VR? will be around 240 
t m V for an input voltage of 5 mV across R 3. There is no need 
|pr a balance control since each channel has separate volume 
»ntrol. 


Power amplifier 

From VR3 coupling is by C6 to the input pin 7 of IC3. 
Negative feedback from the output (pin 14) to the inverting 
input (pin 8) is set by RI4, RIS and CIO. The presence of 
CIO offers unity feedback at DC so as to keep output offset 
to a very small value. This enables direct coupling of the 
speakers to the output. R14 and CIO dictate the low- 
frequency roll-off characteristics. C9 is a frequency compen¬ 
sation capacitor. Cl 3 and CI4are HF decoupling capacitors 
fitted very close to the pins of IC3. 

fhe maximum supply for TDA 2020 is±20V. But this is 
not recommended as the 1C may be damaged if higher 



— Another view of author’s prototype. 


voltage should arise, and the power output obtained is not a 
grcai deal more with a more than ±17 volts supply. With 
4-ohm speaker and ±17V supply, power output obtained is 
20 watts. With 8-ohm speaker and±17V supply, the output 
will be reduced to 13.5 watts. 

Construction 

fhe full-si/e printed circuit board layout for one channel 
is shown in Fig. 2. The same layout can be used for making a 
combined PCB for both the channels, which will have a size 
ol 22cm by 13cm. All components, except power supply and 
volume, treble and bass control pots, are soldered into the 
PCB. 

It is preferable to assemble the low-profile components — 
such as resistors, diodes and small capacitors—first, fol¬ 
lowed by lCs. Take care to see that all polarised 
components such as diodes, electrolytic capacitors and 
integrated circuits are mounted with correct orientation. 

Before installing 1C3, holes should be drilled in the PCB 
to suit the heatsink used. In the prototype a solid aluminium 
heatsink of 8.5cm length, 3cm width and 2.2cm height was 
used. It is important to note that C9 and a few resistors lie 
under the heatsink. Care should be taken to ensure that 
excepting the 1C no component makes contact with the 
heatsink. 

I he heatsink mounting nut and bolt should he well iso¬ 
lated from the PCB foil. In any case it should not make 
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Fie. 1: Circuit diagram for one channel of a 20W plus 20W 
stereo amplifier; the second channel is identical. 

contact with the negative or positive rail of the supply or the 
earth (0V). Before soldering IC3, the heatsink should be 
fixed. Apply a thin coat of heatsink compound (silicon 
grease) and mount the heatsink with suitable nuts and bolts. 
(They should not make contact with chassis.) After fixing 
the heatsink, IC3 edn be soldered. 

Required lengths of colour coded ribbon cable can be 
used for wiring volume and tone control pots. C4 is soldered 
over the bass control pot. 


Semiconductors: 
1C1, IC'2 
IC3 
DI-D4 

Capacitors: 

C1.C2, C5, C6 

C3 

C4 

C7, C8 

C9 

CIO 

CJ3, C'14. CI5 
Cl6. CI7 
Cl I. Cl2 


PARTS LIST 

— LM74I, operational amplifier 

— TDA 2020, power amp. 

— Any 100V, 3A diode (or bridge rectifier) 


- 2mF, electrolytic capacitot 
I.SItpr, ceramic capacitor 
O.OfihpF, polyester capacitor 

- JCXM>1- (25V). electrolytic capacitor 
• - 47pl ; , ceramic capacitor 

O.OKpF, Mylar capacitot 
■- 0.1/rF. polyester capacitor 

- 47tX)pF (25V). clecwolytic capacitor 
().33/iF. Mylar capacitot 


Power supply 

The simplest part of this project is its power supply. It may 
be constructed without using a PCB. 

The transformer used in the prototype had a secondary o! 
12-0-12 volts, rated 4A. (For mono only the current rating 
can be halved.) Silicon diodes of 3-amp and 100-volt reverse- 
rating or a suitable bridge rectifier can be used. (Prototy pe- 
used a bridge.) The transformer should be mounted away 
from input wiring side to keep the hum pick-up to a 
minimum. 

The primary of the transformer is in series with the on-off 
switch of the left-channel volume control. Fuse FI can he 
mounted in the back panel. A neon pilot lamp with a 180k 
resistor in series is connected across the primary of the 
transformer. The positive of the supply goes to pin 1 of 1C3 
and the negative to pins 3 and 5. 

From PCB earth (0V) a thick wire (such as the braid of a 
shielded wire) should be soldered to the nearest point in the 


Resistor-, (all Uwatt unless otherwise- stated): 


Rl 

R2 

R3. R5 
R4 

R6. R8 
R7, RIO 
R9 

Rl I, K12 
RJ3, RI5 
R14 
RI6 
RI7 

VRI, VR2, VR3 


1.5-megohm 

- 510-kilohm 
- 47-kilohm 

— l-kilohtn 

- 3.3-kilohtn 

— 10-kilohm 
•- 15-kilohm 
-- 1.2-kilohm 
-- 220-kilohtn 

— 6.8-kilohm 

- l-ohm(IW) 

— 180-kilohm C/jW) 

- 100-kilohm (tin.) 


Miscellaneous: 

XI 

FI 

SI 

1.S 


—■ Mains transformer with I2V-0-I2V, 4A 
secondary 

— 500mA fuse with holder 
On/off switch 

— Full-range speaker (4-ohm) 

— RCA sockets, speaker sockets, heatsink, PCB, 
ribbon cable, shielded wire, cabinet, nuts and 
bolts, neon.etc. 
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Fig. 3: Component layout for one channel. 


























































— An inside view of the power suppl) section. 

chassis. I o the same earth point the power supply common 

(OV) should be soldered well. Speaker sockets can be wired 


from pin 14 of each TDA 2020 and the chassis point where 
PCB is earthed. Having a common ground point this way 
will help to reduce ground loops, hum and instability 
problems. 

Input wiring 

From Cl and the nearest earth point (where R3 is earthed) 
a short length of shielded wire is connected to input socket 
A. R1 and R2 are wired in scries to input sockets C and B 
respectively. The grounds of input sockets are earthed 
together with the braid of input shielded wire. Mounting 
should be in such a way that the sockets do not make contact 
with the chassis. (For this RCA sockets mounted on a piece 
of bakelite sheet can be used.) After completion ol wiring 
check for possible mistakes before switching on. 

The PCB can be assembled using spacers and I/8-si/e, 
2.5cm nuts and bolts. A cabinet for housing the stereo 
amplifier, measuring about 32x20*8 cm, may be procured 
from the market. 

Speakers 

With the prototype full range speakers of 4-ohm impe¬ 
dance, 15cm dia, and 20W capacity (Bolton make) were used 
with suitable enclosures. RI6 and C15 provide speaker 
damping. Sound quality obtained with various inputs was 
very good. O 
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mECO inSTRUmEDTS PRIVATE LTD. 

Bharat Industrial Estate, T. J. Road, Sewree, Bombay-400 015. Cable: "STANCOR” Bombay-15 
Phones: 447422/442435/440747/443206. Telex: 011-71001 MECO IN 
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mEco for Precision, Accuracy & Reliability. 
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Our Offer* 

Your Advantage 

• Development of technologies for 
the monufocturo of intogroted 
circuit* 

% Development and manufacture of 
spocial technological equipment 
for the application in the 
semiconductor device industry 

• Development and manufacture of 
integrated circuits including 
microprocessors and 
high-integrated memories 

• Know-how and granting of licences 



veb zentrum fUr 
forschung und 
technologic 
mikroelektronik 


elekbronik 

export - import 

Volkaotgoner AuBenhandetabetrietodw 
Oeutachen Demokrabscfwn RopubJIk 
DOR 1026 Berlin, AJexandwptatz 6 
Telex BLN 114721 ofol Teleion. 2100 


Manual Wire Bonder MDB 20 

Wide range of application in research and 
development, in the hybrid circuit technique and 
as repair bonder in the large-scale manufacture 


Ace spattered 

METAL FILM RESISTORS 

NOW available at Carbon Film prices !!! 

Manufactured with the latest sputtering technology 
from VARIAN USA and high speed automatic 
machines from JAPAN 


Hifti Stability Carte* Fite Rtolators 

Type CA 23 1/4W It to 22M LCSO APPROVED 

C— cr al Parpaoe Metal Fite Resietors 

Type MASS OP-5 t/4W IE tolM et near CFR prieea 

Pradaioe Spetterad Metal Fite Bealaton 

Typa MA 25 1/4W 100, SB, 25 PPM and opto 0.25% 

tel. 10E to 1M 

For further details, please contact 

Ace Components 

A Ekctneks hi Ltd. 

Plot No. It & 12. Hooueow Industrie! Area. Mysore - 571186 

Cable: ACECOMP Tal.: 21910 Baosatee OOee : 4II3S 


XryrfjKeMfrwi / DirmAwort . 

• tapkn: AARFN AGENCIES Ph : 17071 • M i INPA SiaVICiS Ph. r 17703 

• Oaatoy : ELECTRONIC EQUIPMENTS COUP. PH.: SIMM • MM l ADA0NANA * 

ELECTRONICS PRIVATE LT0 Ph ' 1343M • Malm l MOOI ELECTRONICS Ph.; 313H 

• Pm : SAURUSHI ENTERPRISES Ph,. 440140 • SiMlintiE i ARAOHANA ELECTRONICS 
PRIVATE LTD. Ph. ’ 032201 • Stocklu.t I fm Cn ) ■ • laROay i BANGS ETNA ELECTRONICS ' 
Ph . 3S09T4 0 MaOna i HARI ELECTRONICS ph.: 044000 


ke -More Functional Reliability at no extra cm 




Svictor 



Manufacturers of: 

(1) Resin Cored Solder Wire 

(2) Urea Base Solder Wire 

(3) Silver Solder Wire 

(4) Solid Solder Wire 

(5) Special Solders 

(6) Solder Sticks 

(7) Solder Strips 

SVICTOR MULTICORE 
SOLDER PVT. LIMITED 


Regd. Office: 

39/1. Coles Road, 
Fraser Town, 
BANGALORE 560 005. 


Factory: 

Off Hennur Road, 
BANGALORE 660 006 


Telephones: 577828 & 578008 
Grams: "SOLVIC". 
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Low-Priced Bidirectional Tractor 
For 



DAISY WHEEL PRINTERS FROM 
SUJATA DATA PRODUCTS 
MODEL SUJATA DIABLO 620: THE PERFORMER 


The SUJATA DIABLO 620 is the lowest-cost member of the SDP family. 

This 25 cps printer features exceptionally quiet operation, low maintenance, high reliability, and complete 
word and. data processing capabilities. 

RS 232 interface allows the 620 to operate with most major brand microcomputers. 

PRODUCT FEATURES 


Print Speed: 
Prlntwheels: 
Reliability: 

Ribbon: 

Paper Handling: 
Bidirectional printing 
Diagnostics: 
interface: 

Word Processing: 
Paper Feed: 

Buffer: 

Data Transfer Rates, 
serial: 

Safety Standards: 


Forms Width: 


25 cps. approximately 2 minutes per page. 

Plastic, drop-in ‘daisywheels’ 

Over 2500 hours MTBF (Mean Time to Repair) 15 minute MTTR (Mean Time Between Failures) 
Multi-strike film ribbon in snap-in cartridge 

Complete hardware and software support for cut sheet feeders is integrated in the 620 

Automatic or programmable 

Self-test 

RS 232C aerial 

Graphics/plotting 

Bidirectional motion Indexing direct relative line feed form feed. 

512 Bytes 

110/300/1200/baud switch selectable 

Meets all UL. CSA and VDE 0604/0875/0730 requirements 

VDE0B71 

FCC Class A and B EMI 
15.2" maximum 

Marketed by; 


Manufectured by: 

Sujata Data Products Pvt Ltd. 

16, Srinath Complex 
56, Sarojini Devi Road 
SECUNDERABAD 500003 (AP) INDIA 


Sujata Salas And Electronics Ltd. 

141, Mittal Court, 'A'Wing 
Nariman Point BOMBAY 400021 INDIA 
Tel: 222909.240234, Telex: 011-3855 GUPT IN 
Cable: ELECTECH 
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PERIPHERALS FROM SUJATA 
—Bast thing next to Your Computer 
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G-200/R3278 



AVAILABLE UNDER OGL 


WIRE SIZE 


(AWG) (MM) 


SLEEVE 
PART NUMBER 


BIT 

PART NUMBER 


22 & 24 ga. 

0,65 0,50mm 

S224 

2? ga 

0,65mm 

S22 

24 ga 

U.'jOrnm 

S24 

26 qa 

0,40mm 

S26 


KB224 

KB22 

KB24 

KB26 


MANUAL WIRE-WRAPPING TOOL 

CHUCK TYPE 

The G-100-R3278 and G-200' R3278 
Speed-Wrap tools are designed with a 
chuck nose piece to make use of the full 
line of bits and sleeves made for power 
tools These tools accommodate wire sizes 
from AWG2? (0,65 mm) thru AWG32 (0,20 
mm) and can provide a maximum of ten 
turns, Fewer wraps can be achieved by 
adjusting the "strip'' length of the wire. For 
production and field service use in the 
electronic, telecommunications, and 
appliances industries 

When wire-wrapping on 025" x .025" (0.63 
x 0.63mm) posts use maximum "strip 
length" of 7 /«" (22 mm) 

CONTACT 

BALAJI ENGG CO. 

195, BRIGADE ROAD, 
BANGALORE-560001. 

PHONE: 52411. 

BALAJI ENTERPRISES 

SECUNDERABAD 
PHONE: 77490. 



<g> (resta instruments 


714. Parekh Market. 39,Kennedy Bridge. 
Opera House. Bombay 400 004. 
Phone: 387933 • Telex: 011 -5573 



Internationally 

Accepted 


Works effectively 
on single/double - 
sided PC Boards 

Powerful vacuum 
suction 

Low rocoil action. 

Dependable 

performance. 

Assured results. 

Every stroke 
self cleaning. 

• Replacable tip. 

LARGEST 

SELLING 


DESOLDERING PUMP 



With 

Unmatched 

Performance 


INDUSTRIAL RADIO HOUSE 

12. Gandhi Bhavan, First Floor, Chunam Lane. 
Off Dr. Bhadkamkar Marg, Mumbai - 400 007 
Phone. 38 21 04 
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CONSTRUCTION 


Edwin Faria 


Analogue 

Frequency 

Meter 


Directly indicates on a linear scale from 
100 Hz to 100 kHz full scale in four 
decade ranges. 


T he Linear Scale Analogue Frequency Meter des¬ 
cribed in this article enables measurement of fre¬ 
quencies from less than 10 Hz to 100 kHz in four 
decade ranges. The instrument is easy to con¬ 
struct, low in cost and yet good in performance. 

Input impedance of the meter is fairly high ( > 200k for 
inputs less than 500mV peak), and the instrument is sensitive 
enough to respond to input signals as low as 50mV peak. 
The input circuitry is diode protected against input voltages 
as high as 100 volts. 

The frequency meter operates on a single 9-volt battery. 
Since battery drain is fairly lpw, even a small Eveready type 
216, 9-volt battery offers a reasonably long service life. 

Principle of operation 

A block diagram of the instrument is shown in Fig. 1. 
Sketches of the waveforms available at different stages of 
the instrument are shown in Fig. 2, and the circuit diagram is 
given in Fig. 3. 

The input signal is coupled via capacitor Cl. Resistor R1 
along with diodes D1 and D2 limits the input voltage to 1C1, 
thus protecting the input circuitry against high level inputs. 

1C1 is a CA3140 op-amp. This op-amp has been chosen 
for its high input impedance, low bias current requirement 
and good slew rate. It is wired as a non-inverting amplifier 
with an AC gain of 100 and functions as a preamplifier for 


low level input signals. The output of this IC is directly 
coupled to 1C2. 

IC2 is an NE556 dual timer integrated circuit. The first 
timer in this IC is connected as a schmitt trigger by tying 
together the trigger and threshold terminals. The output of 
IC I is given to the junction of these terminals. When the 
amplified input voltage exceeds 2/ 3 Vet, the schmitt trigger 
output (pin 5) goes low, and it goes high when 1C 1 output 
falls below I /3 Vet. Hence, the output of the schmitt trigger 
is a train of square waves at the same frequency as the input 
signal. With a 9-volt battery, the hysteresis of this schmitt 
trigger is 3 volts, and transferred to the input this represents 
a hysteresis of 30 mV. 

The second timer in IC2 is connected as a monostablc 
multivibrator. The schmitt trigger output is coupled via C4 
and is used to trigger the monostable. At each trigger, the 
monostablc outputs a pulse whose duration is determined 
by the timing capacitor C7 and the range resistance selected 
via range selector switch SI. Specifically, the monostable 
duration is given by t = 1.1 * Rran*r * C7. 

Thus the monostablc output is a series of pulses at the 
same frequency as the input signal but the monostable dura¬ 
tion for any given range is fixed. Thus changes in the input 
signal frequency mean a change in the duty cycle. Now duty 
cycle D = t/T, and since fm = I T, so D = t * fm. Hence the 
duty cycle is proportional to the frequency of the input 
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PARTS LIST 



I ® 






Semiconductor*: 

ICI 

CA3I40 operational-amplifier 

IC2 

NE556 dual timer 1C 

Dl, D2 

IN4I48 silicon switching diode 

D3 

5.1V, 400mW zener diode 

Resistors: (all 14 watt, ±5% carbon) 

R1 

— 22-kilohm 

R2, R3. R4 

— 220-lcilohm 

R5 

- 330-kilohm 

R6 

— 3.3-kilohm 

R7a, R7b 

33-kilohm 

R8 

— 560-ohm 

R9 

— 36-kilo hm 

RIO 

— l-megohm, ±1% metal-film 

Ril 

— 100-kilohm, ±1% metal-film 

RI2 

— 10-kilohm, +1% metal-film 

RI3 

- l-kilohm,±l% metal-film 

VRI 

•- 10k horizontal preset 

Capacitor*: 

Cl 

- 0.22«F, 250V ceramic 

C2 

4.7 mF, 12V electrolytic 

C3 

— 22 n F, 12V electrolytic 

C4 

— 33pF, 12V ceramic 

C5, C6 

— O.OIjiF, 12V ceramic 

C7 

— 7,2kpF, 12V ceramic 

C8 

- 1000/jF, 12V electrolytic 

Miscellaneous: 

SF 

2-pole, 5-way switch 

Ml 

- lOOpA,moving coil ammeter 

Bati 

— 9-volt, PP3 battery 

— PCB, enclosure, battery clamps, 
with socket, IC socket etc. 


Fig. 2: Waveforms diagram. 


PRE-AMP 


SCHMITT TRIGGER MONOSTABLE 


R11 R12 
100K 10K 




signal. Since the average DC level isalso proportional to the 
duty cycle, it follows that the average DC level is propor¬ 
tional to the frequency of the input signal. 

For proper operation of the monostable, the monostable 
triggering pulse should be of shorter duration than the 
monostable width. To accomplish this, the schmitt trigger 
output is differentiated by the C4-R7a-R7b network to pro¬ 


vide a series of negative going triggering spikes at the same 
frequency as the input signal. 

To avoid inaccuracies which may arise due to failing 
battery voltage, the monostable output is clamped at 5.1 
\olts by zener diode D3. 5.1-volt zener diodes haw a low 
temperature coefficient and hence their breakdown voltage 
remains practically unaffected by temperature changes. 
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The output thus obtained is given to the 100/iA moving 
coil type meter through the current limiting resistors R9 and 
VR1. In the meter, the current pulses from the monostable 
are averaged and the meter deflection, which is proportional 
to the average DC level, indicates the frequency of the input 
signal. 

Construction 

The circuit may be assembled on an IC type (2.55 mm) 
strip board. If available, the use of glass epoxy strip board is 
recommended. 

For those who would prefer to etch their own printed 
circuit board, the printed circuit pattern (foil side) used in 
preparing the PCB of the prototype is shown in Fig. 4 and 
the corresponding component overlay is shown in Fig. 5. As 
before, the use of glass epoxy material for the PCB is 
recommended. 

It is better to solder the integrated circuits directly onto 
the printed circuit/ strip board rather than make use of IC 
sockets. No special precautions need be taken with IC2,this 
being an ordinary bipolar device. H owever the C A3140 is an 
MOS device and the precautions usual to the handling of 
these devices ought to be observed. 

To facilitate easy and accurate measurements, a 100pA 
meter movement with a large mirror backed scale is recom¬ 
mended. Either screw type terminal binding posts or a BNC 
socket may be used for the input terminals. Range resistors 
RIO to R13 are metal-film, + 1% tolerance types. 

Calibration 

If an accurate signal/ function generator is available, it 
may be used to calibrate the instrument. Adjust for a level of 
about 1-volt peak and connect the generator output to the 
input terminals of the instrument. Switch to the appropriate 
range and adjust V R1 so that the meter indicates the correct 
frequency. 

If an accurate generator is not available, the following 
calibration procedure may be adopted: Switch the instru¬ 
ment to the 100 Hz range and connect to its input terminals 
the 6-volt or 9-volt secondary winding of a mains step-down 



-b. “ t“ .tar" * ** 
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Fig. 5: Component overlay. 

transformer. Energise the transformer from the 230V, 50Hz 
mains and adjust VR1 for a 50/aA meter reading. 

Use 

In use, it isalways advisable to start with the highest range 
(i.e. 100 kHz) and work downwards until a reading is 
obtained beyond the lower 10 per cent of the scale. The 
instrument is automatically switched on via range selector 
switch S!(b) which is ganged to SI (a) when switched to any 
of the ranges 1 to 4, and switched off when the range switch 
is in the ‘off position. 

SI must be switched to the off position when the instru¬ 
ment is not in use to avoid unnecessary drain on the battery. 
When measurements are being made, the input terminals 
must not be touched as this could affect the accuracy of the 
measurement. Also, it is not advisable to power the instru¬ 
ment off the mains with an adaptor. 

The approximate cost of the instrument, exclusive of a 
case and an indicating meter, works out to Rs 150. A suita¬ 
ble 100/i A meter movement may be obtained for between Rs 
150 and Rs 250, depending on its size and accuracy. □ 


YOUR ADS CAN NOW BE 
DESIGNED AT EFY 

If you are unable to release advertisements in time 
due to difficulty in getting the designs prepared, 
you may take the help of EFY’s art department. 
Your ads can be designed at a nominal cost, and in 
time, so that you don’t miss an issue. 

You may also get your literature prepared and 
printed through us. 

-EFY. 
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FILTERS 


,aV 


nC ^ 

00 


PALL — World loaders In filtration technology since 1946, 
manufacture a wide range of filtration products tor critical 
contamination control In many Industries. 

PALL products are available for a wide range of applications. 


C POROUS 

METAL FILTERS: 

High temperature or corrosive' ^ 

fluids, steam, liquid, gases and 
other cryogenics. 

NYLON Nes 

FILTERS. 

Terminal sterilisation of pharmaceutical 
products, wine filtration, colloid & haze 
removal etc. 

PURF PTFE (TEFLON) 
FILTERS 

Sterilisation ot air & gases. * 

Filtration of corrosive solvents, / 

Electronics grade chemicals etc. fyj 

GLASS 

V FIBRE FILTERS. 

Pre-filtration of biological fluids, 1 

clarification of cosmetics and spirits etc.|| 


«&| 


i -s 


Many more fillers are available for typical 
and specific applications. 


For more details please contact: 


Exclusive Distributors In India 

Pharmalab Industries 

L.B S. Marg, Star Metal Compound, Vikhroli, 
Bombay-400083 Tel: 582559, 585631 


Now brought to you by Pharmalab 


nternational Quality Oscilloscope 
for the Servicing Professionals! 



TYPE 

CRT 

mm 

Band width 
MHz 

No. of 

T races 

Price — Rs. 
all taxes extra 

IE—45 

90 

15 Mhz 

1 

4275 

IE—405 

90 

15 MHz 

2 

6930 

IE- 603 

125 

20 MHz 

Dlyd Trig 

2 

9000 

IE-189 

125 

25 MHz 

2 

18,630 

IE—135 

125 

50 MHz 

Dlyd Swp. 

2 

26,100 


Other Oscilloscopes marketed by MELTRON 

The IE-45 Oscilloscope weighs just 
3 9 Kg and easily (its into a tool box or 
briefcase, it measures only 9*24*33 
cms And has the capability needed lor 
on-sue service ol much ot today's 
complex equipment This versatile ultra 
portable scope has a 15 MHz 
bandwidth. 2 mV/div sensitivity and 
0 2 us/div calibrated sweep rate 
packed m an all afumimum case 


TV Instruments 
e Colour Pattern Generator 
TYPE IE-1044 Re. 3690/- 

• TV sweep Generator 
TYPE IE-369 

• TV Sweep System 
TYPE IE-405 with 
AudkyT.V./AMFM/Sweep Plug-in 

e Video Sweep Generator 

• Variable power supply —30V —2A, 150V 

• Gentrator/Audio, ttr, Function, Pulse 

• Frequency Counter. 
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INTERNATIONAL ELECTRONICS 

Unit 202. Champaklel Industrial Estate, 105, Sion East,Bombay-400 022.Tela: 48 25 9l| 

ELECTRONICS FOR YOU 



THE FINEST 

HAND HELD CALIBRATORS 



Specially meant for field work these small hand held, but accurate 
Calibrators (Thermocouple Simulators) have proved themselves to 
be wonderful Instruments. You can measure and simulate 
Thermocouple outputs directly In °C. 

Outstanding features: 

* Simulation & measurement of Temperature directly in °C (mv vs 
Temp, tables not required). 

* Digitally lineansed circuit using CMOS EPROMS provide 1°C 
accuracy throughout the range. 

* 4H digit LCD display-very low current consumption 

* Resolution of 0.3®C achieved using 10 turn coarse & fine 
potentiometers. 

* 9V battery operated 

* Built in self check facility & cold junction compensation 

* Model 4010 : Full operation range of any one type .of 

Thermocouple. 

* Model 4080 ; Full operation range of any two types of 

Thermocouples. 

* Model 4030 ; Full operation range of any one type of 

Thermocouple & 0 to 50.00 m V. 


For further details contact: 
DIGITAL PROMOTERS 
108, SAHYOG, 

58, NEHRU PLACE 
NEW DELHI-110019 
PHONE: 6415091 
GRAM DK3TEMP 


Manufactured by 
MASIBUS ELECTRONICS 
Ahmedabad 


FOR COST EFFECTIVE 
LCR MEASUREMENTS 

PACIFIC DIGITAL 


L.C H. 

METER 


Features- 

* AUTO BALANCING 

* DIRECT READING 

* INSTANTANEOUS 

* ACCURATE 

* RELIABLE 



DIGITAL LCR METER 
Model PLCR 8 


k«*» 

tn. mm 





®l 


Unlike many specialised Instruments, the PACIFIC LCR MfTEP Lias 
almost unlimited applications m Lngmeeng, Production line work, 
QC, Field service & Education First time users are quickly 
discovering that the number of time saving applications exceed 
their original expectations Fcx example you i an measure unmarked 
Inductors, Capacitors, and Resistors verify component 
tolerances select arid match components for inhcal circuit 
applications sample production components for quality 
assurance set tnmmer to specific values etc etc 
Choose out of the three models 


Model PLCR 8 
Range 0—2 uF 
0-2 H 
0—?M ohm 


PLCR 8A PLCR 8B 

0~ 20000ur 0- 20000 uF 

0 ■ 2000 H 0- 2000 H 

0 -20/Vtohm 0—20 M ohm 

Tan 6 from 0 01 to 8 00 


MANUFACTURED IN INDIA By PACIFIC ELECTRONICS, 10 3-6/1, 
ADDAGUTTA, EAST MAREDPALLy, SECUNDERABAD-500 026. 


FOR FURTHER DETAILS. 


SOUTH INDIA DISTRIBUTOR 


LOGICS 

107, 6th Main Road, 

8th Cross, Malaeshworam 
Bangalore 560 003, 


NORTH WEST & EAST INDIA 
DISTRIBUTOR 

digital promoters 

108, SAHYOG, 

58, NEHRU PLACE 
NEW DELHI - 110 019 
PHONE 6415091 
GRAMS: DIGITEMP- 
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ALFA POSITIVE 
NEGATIVE ACTIVITY 
PROBE (PNAP) 

Features 

* Five Tests High (+), Low (—), 
Clock, Ground & 

Broken Connection 

* Single Tristate LEDIndicator. 
Operating Voltage± 3Vto ±75V| 
Self Powered 
Small, Pencil Size. 

Lowcost. Long Life. 
Applications 

RS-232 Interface Equipments 
Computer peripherals 
Telex and Teleprinters 
Telephone Exchanges 
Medical Equipments 
instrumentation & Control 
Equipments. 

rOOQOOCIQ, 

>. ALFA 

tgOOOOOCH 

Manufacturers 

Alfa Products Company. 

FF 11, Ba)ai House, 97 Nehru Place 
New Delhi-110019 Ph: 682463 y j 



BYTE-01 Z80 based Microprocessi 
Trainer with unique features 



Hardware Z80 based 10MHZ CPU. 

a 8K RAM at taro location a 16K PROM a Raal lima clock with 
multiple alarm a Audio caaaatia intarfaca with blphese modulation 
with euor datact and atop, file manager, block number display, verify 
and file search features, remote control of recorder a PROM 
programmer for four EPROM a Built in arithmetic calculator 
programme a Sevan ■ segment display a Muted i/o lines at 44 pin 
connector a Built in eraser and power supply a Available in attractive 
briefcase. 

Software : Most powerful operating system with advanced cassette 
based tile management, multi programming, on* user defined key. 
multi break point ate 


SUVK 


contact tor dotails: 

Suvik Electronics Pvt. ltd. 

Plot No- 102 
GIOC Engineering Estate 
Gandhinagar 382 028 

Gu,8ra ' ELECTRONICS 

’ M/s Pratap Research, Chandigarh (Phone: 44367) * M/a. Ratan Raj & 
Co.. Kanpur (Phone: 47431. 46693) * M/a. Instruments Enterprises. 
Jaipur (Phone: 78S69) * M/s. Scientific Sales Syndicate, Bombay 
(Phone. 299364, 317770) ‘ M/s. Nuclear Science#, Calcutta * Wo. 
Resorie Electronics. Bangalore (Phone: 611829) 




First Time In India 


NFW i'i.ASIBIl ITV RFPORTS 
ON FLFC TRICAL & 
FFFCTRONiC PRODUCTS. 


ACSR & AC Aluminium 

Conductors 

Aluminium Cables 

Audio Magnetic Tape 

Battery Cells (Torch Sizes) 

Batteries & its Paris 

Battery Plates ol different sizes 

Carbon Film Retetor 

Carbon & Graphite Electrodes 

Cassette Tapes 

Cassette Tape Recorders 

Chokes small Transformers St 

Eliminators 

Colour TV 

Cubial fclectrical Panel Boards 
(Switch Boards) 

Deflection Equipment 
Digital Electronic Watches 
Diode Values 
Electrical Appliances 
Electnc Bulbs (ordinary) 
Electrolytic Capacitors 
Electronic Cak ulators 
Elecfncal Fitting 
Elec trical Stamping 
Electric Motors 
Electnc Switches, Plugs, 
Sockets & other Accessories 
Electronic Toys 
Electronic Watches 
Electric Water Healer 
Exhaust Fan 

Flourescent Tube Light Starter 

GLS l.amps & Flourescent 

Tubes 

Intercoms 

Insulator HT & LT 

Loudspeakers 


Miniature Bulbs 

Mini Motors 

Metal f ilm Resist- its 

Papei Cones 

Polyester Filin (. ipui'lo's 

Porcelain Insulators 

Power I lansfoiniers opto 

HJO KVA 

Printed Cue ml Bo.u.l 

PVC Battery Sep.ir.u .is 

PVC Coated F.lca lot Cables 

PVC Insulaticm I ape 

Radio Receive! Sets 

K F'. Coaxial Cat'k s . ounei lois 

Relngc atoi it Mini 

Relngeraloi.s 

Small Fr.insloimei j Ai 

Eliminators 

Solai ('ells 

Soldi Cooker 

Steps Down I ransfoiineis 

Stereo Tape Recorder 

Soldenng Paste 

Storage Batteries Containers 

Storage Batteries Cover and 

MC Containers 

Switches I lugs (FJec trical) 

7 etlon Tape 
Television 

relevision Px lute i uhe 

f V Signal Booster 

Varistors 

Video (. assettes 

Video Cassettes Ri“ order 

Voltage Stabilizer 

Weldit j Elec t rode x 

Wire Wound PolenuoMeler 

Wire Wound Resilors 


“SIRI" has just prepared “PROJECT 
FEASIBILITY—CUM—MARKET SURVEY 
REPORTS” on above product. Each contains 
latest available datas including Market Survey, 
Manufacturing Process, Row Sheet Diagram, 
Production Capacity, Raw Materials and Plant & 
Machineries with costs and availability sources, 
complete cost economics, Total Investment, 

B.E.P., Profitability etc. alongwith other details. 

Price Rs. 500.00 (Rs. Five Hundred Only) for 
each PROJECT FEASIBILITY-CUM-MARKET 
SURVEY REPORT. Payable through DRAFT. 

All reports are ready..Reputed concerns can 
place their orders by V.P.P. Rush your orders 
to:— 

SMALL INDUSTRY RESEARCH INSTITUTE (EFY) 

4449, Nai Sarak, (Near Roshan Pura), DELHI- 110 006. 


2nd 1984. Edition 



SIRI 

ELECTRICAL 

Si 

ELECTRONICS 

DIRECTORY" 


PRICE 

150 

POSTAGE 

RS. 10.C 




TMf ONE VOLUME WHERE YOU VMU. PND HI IHE ADDRESSES. 

CONTAIN MOKE THMI20.000ADDRESSES Of MANUFACTURE* RSUmiBB 
OF RAW MATQBALS. GQUTMENTS. EtfCTBCA • ELECTRONS OOOCK 
INDUSTRIES ALSO CONTAINS ADDRESSES OF ELECTRICAL C &EOTRONC 
ASSOCIATIONS A EWORTEXSOF ELECTRICAL l fcfCTROMC MACHMBW4 
EQUIPMENTS ETC. ETC. 

RUSH YOUR QROER THROUGH VPP TO:- 


ALL INDUSTRY RESEARCH INSTITUTE 


4/43. ROOP NAGAR. DELHI 110 007 

phones 266804 - 268169 220885 


India's FIRS' 



Prica Rs,100/> 
■ Paflt* 441 
Poitaga Ergo 


TOTAL 

GUIDE 

ELECTRICAL & 
ELECTRONIC 
GOODS 
INDUSTRIES 

(2nd Revised EditionJ 
OEEPAK PURI I E. (Elcctficit) 
ARUM A6G • Twfc 


Gelden *p*«rlvnity ft* mdutiriflim & tntitprantwri wit* <tin 1 to 
nwRlKiirR mr itin r| tltciiicpli »nd ilictitAici 
It erevidei f«lf iRdnical inlsrmftieni *nd woi«ct prtftln at *6tut 101 
Electrical Md Eltctronfc <nd«*tiiii 


Thu hook describes cpmpleta manufacturing (assemblyJ 
ptocass. basic function of tha product, figutes with cncmt 
diagrams, total capital investment, manufacturing cost mi 
return on the investment with addresses of raw material 
& machines suppliers and manufacturers. 

BUS H YOUR 0R0ER THROUGH V.P P 



4/43,Roup Nagar. Delhi-1 10007 Pb.220tSS 


4/43. P. Box 2106, Roop Nagar, DELHI 110 007. 
Phones : 268169, 266804, 220885. 


4449 , Nai Sarak. DELHI- S. Pk. 2 S 6 t 04 
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INSTRUMENTATION 


Digital 

Temperature 

Indicators & 
Controllers 

SVtWK.U 

MEASUREMENT RANGE : 50°C to + 200"C and 

- 50°C to + 1270-C 

ACCURACY : Better than 0.5% x 1 digit 
3V» DIGIT LCD DISPLAY 
DIGITAL LINEARISER 

AUTOMATIC BROKEN SENSOR INDICATION 
AUTOMATIC COLD JUNCTION COMPENSATOR 
LOW POWER CONSUMPTION (Single 9V Battery) 

LOW BATTERY INDICATION 

EXTREMELY COMPACT AND El EGANT (fits into your palm) 
STRAPPED LEATHER CASE 


With wide range of interchangeable probes, Indicators & Controllers 
are suitable for varied measurement and control applications in 

- Liquids, fluids molten metals, sermsolids, deep frozen products 

- Plastics, rubber, asphalt, intermediaries in continuous process, 
chemical and food processing industries 

- Bearings, dies, moulds, tools, |igs, fixtures, gears, and couplings 

- F-oundries (ferious and non-ferrous) furnaces, kilns, hoi plates 

- Air, gas, steam, flue and exhaust gas 

- Environmental test chambers. Research & Development work 



Temperature Indicator 
DIGITHERM - 1000C 


Indicating Temperature Controller 
DIGITHERM - 1000 MC series 



• 3Va DIGIT LED DISPLAY 

• CONTROL ACCURACY : 1 °C 

• UPTO 3 SET POINTS IN ONE CONTROLLER 

• SET POINTS WITH & WITHOUT DEAD BAND CONTROL 

FOR ALARM CONTROL, ATMOSPHERE ENTRY 
CONTROL, PUMP CONTROL, STAR DELTA 
CHANGEOVER CONTROL AND EXTERNAL 
FUNCTION CONTROL. 

• BROKEN SENSOR ALARM AND TRIP CIRCUITS 

• BUILT-IN CALIBRATION CHECK 

• ONE LSD ERROR FOR COMPENSATING CABLE OF 

100 OHMS LOOP RESISTANCE 

• IMMUNITY TO NOISE & ELECTRICAL 

DISTURBANCES 


s s s 


Engineered for Reliability 


Manufactured by 

INSTRUMENT RESEARCH ASSOCIATES PVT. LTD 

POST BOX 2304, BANGALORE 560 023 
Grams REASOCIATE Phone: 350830 





CIRCUIT IDEAS 


Emergency Light Cum Power Failure 
Indicator with Audio Alarm 

Many a times AC mains power fails all of a sudden. This 
may cause inconvenience, particularly late in the evenings. 
Here is a circuit which can give visual as well as audio alarm 
whenever AC mains power is interrupted. 

Whenever AC power is present, a green LED (D1) will be 
glowing. But if the power goes off, then a red l.F.D(D4) will 
start blinking and the green LED will go off. Simultaneously 
an audio alarm will start indicating failure oi mains power. 
The alarm shuts after the preset time, but the red blinking 
LED continues to. glow until AC mains power is restored 
back. 

When power resumes, again an alarm starts but this 
time with a different sound. This alarm also shuts off after 
the preset time. The blinking red LED now goes off and the 
green LED glows, indicating presence of mains power. 


choice by changing the value of capacitors Cl and Cl'. The 
preset time to shut oil the alarm can be adjusted by varying 
potentiometers VR1 and VR1' in the circuit shown for 
oscillators. 

Also, the blinking circuit ot red LED comprising T2 and 
13 and some other components can be removed and red 
LED can be connected directly between collector of T1 and 
ground, with a suitable resistance in senes with it. This 
makes the circuit simple and easy to assemble. 

The whole circuit is built around transistor IT. When 
mains power is present, IT is kept off so that the supply to 
red blinking LED and oscillator 2 in cut off; supply is 
available to green LED and oscillator 1 trom the stepped- 
down AC mains. Capacitor C2 acts as a short in the begin¬ 
ning and therefore 14 gets supply through R1 and the 
oscillator operates. As capacitor C2 starts charging through 
VRI, it cuts off the supply to T4 after having fully charged. 
Hence the oscillator stops its operation after some time. 

As soon as mains power goes off, the capacitor discharges 


BLINKING CIRCUIT FOR BED LED 

02 

1N4007 



With this facility one can easily say whether the power has 
gone off or has been restored back merely by hearing the 
sound. Moreover, one need not rush to the equipment when 
the alarm starts to shut it off, because the alarm shuts off 
automatically. 

Lots of variations are possible in the circuit shown. The 
frequency of the two oscillators can be changed to one’s 


through R2, and T1 is now ‘on’. Thus, red LED and oscilla¬ 
tor 2 gets supply from cells and supply to green LED as well as 
oscillator i is cut off. Bulb B1 also gets supply from the cells 
and it acts as an emergency light source, when even switch 
S2 is dosed in absence of mains power. Switch SI is pro¬ 
vided to switch off the circuit when not required. 

AMANULLA KHAN 

77 


OCTOBER 1984 











Solidstate Relay 

The advantages of a solidstate relay over a conventional 
electromechanical relay are well known. The former has a 
higher reliability. There is no arcing or sparking since there 
are no mechanical make-break contacts. And since zero¬ 
switching is not possible in an electromagnetic relay, it 
produces RF interference. 

Tlie cucuit given here is of a versatile solidstate relay which 
could be used to switch gadgets operating on 230V AC. The 
load handling capacity of this relay depends upon the triac 
used. There is 100 percent isolation and insulation between 
the input and output since these are coupled together by an 
optocoupler. 

Contiol voltage at the input is fed to the LED in the 
optocoupler through RI. The LED current should be 
around 15 mA,and assuming adrop of 1.5 V, the value of 
Rl could be calculated. 

The transistor in the optocoupler conducts whenever the 
control voltage is applied. If T2 and T4 do not conduct, the 
triac gets lired. Since we want the triac to get triggered only 
at the zero crossing, the circuit comprising T2, T3 and T4 is 
added. 

12 conducts whenever the phase voltage becomes more 
than 8V with respect to neutral, while T3 and T4 conduct 
when the phase voltage becomes less than -8V with respect 
to neutral. When either T2 or 14 conducts, the base bias for 
Tl is cut off and hence the triac gets fired only when the 
phase voltage is within i8V. 

Strictly speaking, this is not zero switching, .'switching at 
zero voltage is not possible because the triac needs a min¬ 
imum holding current to latch on. D3 protects the opto¬ 
coupler from getting reverse biased when T4 conducts. 


The load handling capacity of this circuit depends upon 
that of the triac used. Triacs of various ratings made by 
different manufacturers are available in the market. The 
choice is left to the user, so that he may select according to 
his needs. But there are some points to be noted. The min¬ 
imum voltage of the triac has to be 400V for resistive loads 
and 600V for inductive loads. Triacs should always befitted 
with proper heatsinks. A triac has a minimum current rating 
called the holding current. The RMS load current should 
always be more than twice the rated holding current. 

R. SHANKAR 


Regulated Power Supply 

No test bench is complete without a regulated power supply. 
So, here is an interesting and useful circuit which gives 0.3% 
line regulation and 0.2% load regulation; output voltage can 
vary continuously from 4.6V to 30V and is capable of pro¬ 
viding up to 3'amperes of current. It has short-circuit protec¬ 
tion as well as current limiting capability from 16 mA to 1 
ampere. 

Transformer X1 in the circuit provides full-wave 24V AC. 
Diodes D1 and D2 rectify the voltage. After filteration by 
Cl it will supply nearly 30V DC. The main principle of the 
regulator is that when T3 conducts more, T4 conducts less— 
causing the output voltage to decrease. When load sinks 
higher current, the output voltage decreases and thus a 
lower voltage is fed to the base of T3. Now, due to decreased 
conduction of 13, Rl provides sufficient current to T4, 
through series-pass darlington pair comprising Tl and T2, 
to increase the output voltage to the extent that it comes 
back to its original level. Hence the regulation is achieved. 


RZ 
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By varying VR1 the output voltage can be changed from 
4.6V to 30V. Variation in line voltage tends to change the 
output voltage but again the input voltage is restored as 
before and regulation is achieved. 

Transistor 15 and resistor l<2 constitute the short-circuit 
and overload protection circuit. Current limiting transistor 
T5 starts conducting beyond a set load current determined 
by R2. Once Vbedrop of this transistor-exceeds0.6 volts, I 5 
conducts and current flowing to 11 and 14 gets grounded. 
Hence, the output voltage and current decrease to very low 
levels. 

Likewise, when output terminals are shorted, more than 
0.6 volt develops across R2 and output gets reduced to a 
voltage and current that does not affect the load. 

As T4 is a power transistor (2N3055) which draws very 
large current, it must be mounted on a sufficient heatsink 
To vary output current limiting point from 60 mA to 1 
ampere, we must alter R2 Irom 10-ohm to 0.5-ohm respec¬ 
tively; 2.2-ohm resistor is sufficient for 300mA load. 

A limitation of this circuit is that we cannot achieve 
voltages less than 4.6V DC, as wc may not get lower voltage 
zeners with good temperature coefficient values. 

G. RAVIKIJMAR 

Have You Any Idea? 

Do you have any circuit idea which you feel is worth 
sharing with the other EFY readers? If so, please do put 
it down neatly on a piece of paper and mail it to: 

The Managing Editor, 

Circuit Ideas, Electronics For You, 

605 'Siddhartha', 96 Nehru Place, 

New Delhi 110019. 

A token honorarium (minimum Rs SO) will be paid for 
the ideas found acceptable for publication. But please see 
that your contribution fulfils the following two conditions: 

1. It has not been copied from some published 
material. 

2. The circuit has been tried by you and was found to 
work satisfactorily. 


YOUR DEPENDABLE SOURCE*. 
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DIGITAL 

TEMPERATURE 

INDICATORS 

AND 

CONTROLLERS 
FROM EM 

ARE YOU LOOKING FOR A 
QUALITY SUPPLIER OF 
TEMPERATURE BASED 
INSTRUMENTATION? 

THE SEARCH ENDS HERE! 
WE OFFER:— 

• SINGLE POINT/MULTI-POINT 
TEMPERATURE INDICATORS/ 
CONTROLLERS AND SCANNERS 

• RANGE : 0-1500°C 

• ANALOG OR DIGITAL SETTING 

• MEASUREMENT ACCURACY 
BETTER THAN 0.5% 

• SEVEN SEGMENT LED DISPLAY 

• PROVEN DESIGN 

• RUGGED CONSTRUCTION 


For more information write to: 

EM ELECTRONIX PRIVATE LIMITED, 

158, 3rd Main Road, Industrial Town, 
Rajajinagar, BANGALORE-560044. 

• 

PHONES: 353199, 350979 
CABLE: MIMECIND 


TLX 0845 796EM IN 



BOOKS FOR YOU! 

GET THEM AT HOME 

0ESI6N Of DIGITAL SYSTEMS: 

A self-instructional course in six volumes combined (Indian reprint by 
Galgotia Publications) by P C Pittmann 

Rs 75/- 

M0N0CHR0ME AND COLOUR TELEVISION: 

A text on the CCIR-625B Monochrome (Black & White) and PAL-G 
Colour Television as adopted by India and many other countries by 
R R Gulati 

Rs 48/- 

COMPUTER PROGRAMMING IN BASIC: 

A self-instructional course in 4 volumes by Ian Williamson, Rodney 
Dale & Eilorat in tour volumes, published by Cambridge Learning 
Enterprises. UK 

Rs 160/- 

DIGITAL COMPUTER LOGIC AND ELECTRONICS 

A solt-instructional course in tour volumes by C P. Gane and A.W 
Unwin for beginners 

Rs 129/- 

BUILD A PERSONAL EARTH STATION FOR WORLD WIDE 
SATELLITE TV RECEPTION: 

(Indian Reprint) by Robert J Traister 

Rs 75/- 

LONG DISTANCE TELEVISION RECEPTION (TV-OX): 

A piactical guide for tne beginner and a source ot reference of 
lecenving Tv signals over long distances and the resolving of such 
pictures with the minimum of distortion on the TV. screen, by Regar 
W Uunney 

Rs 32/- 

THE GIANT BOOK OF ELECTRONICS PROJECTS 

A unique sourcebook ol over 100 projects covering the whole gamut of 
electronics written by editors of 73 magazines. a 

Rs 150/- 

33 ELECTRONICS MUSIC PROJECTS YOU CAN BUILD: 

The book containing 33 protects on Music & Electronics, by Lowrence 
E Winston 

Rs 125/- 

C0MPUTER PERIPHERALS THAT YOU CAN BUILD 

This handbook by Gordon W Wolfe includes easy-to-follow, step-by- 
step instructions for building a variety of exciting and functional 
peripheral devices tor your computer • 

Rs 162/- 

MAINTAINING & REPAIRING VIDEO CASSETTE RECORDERS: 

The book containing brief history ol Video Tape Recording. Early 
home VCR systems, and How the systems were developed and 
unproved upon over the years, by Robert L Goodman (TAB Books, 

Rs 75/- 

BASIO RADIO AND TELEVISION-COLOUR AND RAW: 

An o2l rod i ,c . to r y tGX,booK i or polytechnics and some certificate courses 
in Radio & lelRvision by S P Sharma. 

ELECTRICAL A ELECTRONIC CLOCKS A WATCHES: ^ 

A complete survey of the fields of electucal and electronic timekeeDino 
by J D Weaver—A Newnes Technical Book. H " 

Rs 235/- 

THE ELECTRONICS INDUSTRY IN INDIA: 

Gives the latest on electronics industry in India and covers trends 
i“^"’"'ent polices, credit facilities and fiscal incentives available-an 
ELGIN A publication 

Books Mail Order Service Rs 2f *' 

EFY Enterprises Pvt Ltd 

605 'Siddhartha', 96 Nehru Place 
New Delhi 110019. 

Please send full payment, adding Rs 7* for despatch by 
registered post, and Rs 5 as bank charges in case of payment 
through an outstation cheque. For receipt by VPP, please 
send money order, bank draft or Indian postal orders for at 
least 25% of the books' value. All payments should bo dtawn 
in favour of EFY Enterprises Pvt Ltd. 

’Orders exceeding Rs 200 executed post-FREE! 


60 


'ELECTRONICS FOR YOU 






OCTOBER 1964 


81 









ELECTRONICS FOR YOU 







































































































































PRODUCT PROFILES 


DESK-TOP COMPUTER 

The Eagle Junior is a fully integrated desk¬ 
top computer extending the range of the low- 
priced Usha Eagle series of computers. 

The Eagle Junior incorporates a powerful 
8-bit CPU, a keyboard with alphanumeric 
keys and a 30.5cm video display unit. Floppy 
drives and a printer interface are optional 
The dual CPUs provide the user with a choice 
of either CP/M or Apple DOS compatible 
operating systems. 

The unit provides a storage capacity of 
approximately 50 pages of text per diskette 
with a single 12.82cm floppy disc drive, in 
addition, the system is field upgradable and 
provides the user with the facility of adding a 
second floppy drive. 

Data entry is made with a powerful fully 
interactive package optionally utilising the 24 
lines x 80 colours VDU. Standard operations 
include format definition, form generation. 



DESK-TOP COMPUTER 

editing and correction facilities. Multiple for¬ 
mats and selection of formats can be done 
depending on user requirements. 

The Eagle Junior can also be used as a 
wordprocessor and electronic typewriter in 
addition to a data entry system. 

Contact: Usha. Microprocess Controls 
L imited, 105 Chirsnjiv Tower, 53 Nehru Place, 
New Delhi 110019. 

LOGIC TRAINERS 

'Alfa' Logic Trainers have been designed to 
combine theory with practice to enable learn¬ 
ing, designing and testing of digital logic 
design circuits with ease and convenience. 

The Logic Trainers are fully self-contained 
with built-in 8oldertess breadboard, suitable 
1C regulated power supply, bounceless data 
switches and buffered LED monitors forflexi- 
blllty in circuit designing and testing. Other 
built-in accessories include a logic probe, a 
digital pulser and a pulse detector, which can 
also be used Independently. 

A pre-stripped wire kit is included for easy 
connections. Also available as optional 

OCTOBER 1984 


accessory is a 16-channel universal logic 
monitor for instant testing or ICs These logic 
trainers are available in both TTL and CMOS 



models with appropriate powqr supply, 
accessories and experiment manuals. 
Contact: Alta Products Company, FF-11 Bajai 
House. 97 Nehru Place, New Delhi 110019. 

UNINTERRUPTIRLE POWER SUPPLY 
SYSTEMS 

Spectron manufactures a wide range of Unin¬ 
terruptible Power Supply (UPS) Systems 
The present range Includes single phase out¬ 
put up to 5kVA and thiee phase output up to 
lOkVA. Systems with single phase or three 
phase inputs are available. 

UPS systems find their application wher¬ 
ever AC power supply is required without 
even a millisecond’s interruption. This is 
achieved by inverter working on DC power 
supply, which draws power from mains nor¬ 
mally and switches over to storage batteries 
when mains supply fails. The instantaneous 
switching over is done by automatic solid- 
state static switches. 

The typical applications of UPS systems 
are: back-up power supply to computers, vital 
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UNINTERRUPTIBLE POWER SUPPLY SVSTSMS ' 

instrumentation controlling, continuous 
chemical processes, microprocessor based 
systems, communication equipments and 
biomedical efectronic/electrical equipments. 
Contact: Electron Sales A Service Pvt Ltd, 63 
Bharatkunj No. 2, Erandvane, Pune 411038. 


SINE AND SQUARE GENERATOR 

ElS-56 is a portable sine and square wave 
generator from Intimate Electronics It uses 
the latest solidstateand MOS-LSI technology 
with glass epoxy PCB. Both sine and square 
waves are simultaneously available on two 
separate output connectors. 

Frequency range for sine and square waves 
is from 10Hz to 1 MHz in five decades continu¬ 
ously variable Output amplitude for sine- 
wave is lOmV to 30V peak to peak in three 
decades continuously variable, while for 
square wave it is continuously variable from 
0-10V peak. The dial accuracy isi5% ±1" 



SINE AND SQUARE GENERATOR 

EIS-57 with frequency range 20Hz to 
200kHz is also available 
Contact: Intimate Electronics, 70/10 Moham¬ 
med/ Manzil, Mohammed Ali Road. 1st Floor. 
Bombay 400003. 

DIGITAL TEMPERATURE CONTROLLERS 

IRA’s new Digitherm-IOOOMC series Digital 
Indicating Temperature Controllers are avail- 



DIQITAL TEMPERATURE CONTROLLERS 

able with one, two and three set points. Set 
points with or without dead band could be 
used for on/off control, high and low alarm 
control, pump control, star-delta changeover 
control or external function control. In case 
of dead band control set point, the dead band 
is programmable on the front panel from 1°C 
to 9°C. 

It is equipped with 3'/i-digit LED display 
with accuracy of 0.5 per cent. Broken sensor 
alarm and trip circuits, built-in calibration 
check facility, alarm acknowledgement 
switches, relay energised condition indica¬ 
tors and over-range indicator are special 
features 

Due to use of CMOS logic, controllers are 
highly immune to noise and electrical distur¬ 
bances. Optional, facilites include parallel 
BCD output, time proportional on/off control 
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facility and digital printer. 

Contact: Instrument Research Associates Pvt 
Ltd, No. 79/1-2, Magadi Road, Bangalore 
560023. 


AUTOMATIC BATTERY CHAR6ERS 


Advance Industries has presently come out 
with different models of Automatic Battery 
Chargers from 6V to 36V and currents up to 
6A 

It is a solidstate thyristorised charger with 
under voltage and overvoltage cut-outs. It is 
short circuit proof and can also be used for 
charging highly discharged battery. It has 



AUTOMATIC BATTEHY CHARGERS 

overvoltage cut-out and current limit adjust¬ 
ment facility/control, It is also protected 
against reversed battery connection. All 
these protections are provided with LED indi¬ 
cations for ease of operation. 

Contact: Advance Industries, Tmwala Build¬ 
ing. Tribhuvan Road (Near Dreamland 
Cinema), Bombay 400004. 


FIELD BALANCING EQUIPMENT 

This portable Field Balancing Equipment by 
ACD Machine Control enables the correction 
in balancing of rotating parts to be carried out 
without dismantling the machine, thereby 
saving a lot of labour and down time. 

It gives better results than theconventional 
balancing, as it can detect and correct the 
residual unbalance as well as unbalance due 
to assembly. The equipment costs fraction of 



FIELD BALANCING EQUIPMENT 


the conventional equipment, as the jobs are 
driven in their own body with their own power 
source. 

It can be used extensively for periodically 
monitoring vibration levels for preventive 
maintenance. Equipment is complete with 
components like) vibration pick-up, strobe 
light, turnable filter and indicating meter as 
well as buffer amplifier. 

The equipment is designed for Indian con¬ 
ditions keeping in mind the difficulties expe¬ 


rienced by our field engineers. Front panel 
simplicity as well as internal electronic circuit 
design is most useful for Indian environment. 
Contact: ACD Machine Control Company (P) 
Limited, E-6 Udyog Sadan-2, M.I.D.C. And- 
heri (East), Bombay 400093. 

AC DRIVE SYSTEM 

Advani-Oeriikon has developed a specie 
solidstate AC Drive System named 'Ador 
Arnpvert' tor variable speed control applica¬ 
tions It is designed for use with AC squirrel 
cage induction motor which is the most relia¬ 
ble primemover available today for high 
power industrial applications. 

The system enables bidirectional speed 
control with regenerative braking using the 
principle of current source inverter. It main¬ 
tains a constant voltage frequency ratio 
ensuring constant torque operation in the 
overall range. Its important reature is that 
during reversal or during deceleration in 
either direction, it prevents wastage of 
mechanical energy by regenerative action. 
This is done by feeding the energy back into 
the mains supply. These factors enhance the 


AC DRIVE SYSTEM 

economy and the efficiency of the overall 
system 

Modular in construction, the system com¬ 
prises power components, control switch- 
gear and PCB rack fitted in standard cubicles. 
It incorporates safeguards like electronic 
overcurrent trip, under voltage trip and over¬ 
voltage trip It is designed to suit 3 phase, 
415V, 50Hz. AC supply line. 

Contact. Advani-Oeriikon Limited, GPO Box 
No. 1546, Bomoay 400023. 



PHOTORESIST 

Yasino Resist is a stabilised formulation 
based on carefully synthesised photopoly- 
mei and organic solvents This purified Phot¬ 
oresist offers improved resolution, better 
adhesion, etch resistance and low pinhole 
density 

Yasino Resist complies with the critical and 
exacting requirements for all types of PCBs 
and photofabrication processes. It has uni¬ 
form molecular weight and size distribution 
with workable spectral sensitivity and sense 
of electronic purity. Its drying time is 10-15 
min. at room temperature in dark. 


Auxiliaries like developer, dye and thinner 
are also available. 

Contact: Yasino Polychem, 1001 A Khan 
Bhag, Sangli, Maharashtra 416416. 


MINI PCB CONNECTOR 

Om Lila's has introduced mini PCB connec¬ 
tors used in colour and B/W TV’s, tape 
recorders, electronic instruments, compu¬ 
ters, etc 



MINI PCB CONNECTOR 

Range of availability is: 1 to 8 pin and 10,12, 
14. 16, 18. 20 and 22 pin. The male part is 
directly soldered on to the PCB and wires on 
the female part of the connector are soldered. 
Wire connections can be easily connected/ 
.disconnected during servicing or testing. 
Contact: Om Lila's, Plot No. 84-A/B, Govt. 
Ind. Estate, Kandivlee (W), Bombay 400067. 


AUTOMATIC TWILIGHT SWITCH 

Emlite Automatic Control Switch provides 
automatic switching on and off operation at 
dusk and dawn of electrical systems like elec¬ 
trical lights, bulbs, tube-lights, mercury 
vapour lamps, sodium vapour lamps, halogen 
lamps etc. The principle of working of Emlite 
is based on photo sensitive light dependent 
resistor (LDR) whoso electrical resistance 
varies with the intensity of light incident on it. 

Emlite provides trouble free operation at 
temperatures as high as 85°C and it is tropic 
proof, shock and vibration resistant. The con¬ 
tinuous exposure to sun and rain has no 
harmful effects 



AUTOMATIC TWILIGHT SWITCH 


It is ideal for street lights, airports, sea¬ 
ports, hospitals, offices, factories, railway 
yards, hoarding lights, neon signs, factory 
compound lights, bunglow lights, staircase, 
porch and lobby lights 
Contact: National Electronics, 105 Princess 
Street, Damodar Bldg, 2nd Floor, Bombay 
400002 
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CLAP SWITCH 

Elaktro-World has manufactured a sound 
sensitive clap switch for turning various elec¬ 
trical appliances on and off. 



CLAP SWITCH 

The battery-operated model works on 6V 
DC battery and has a small-size PCB The 
mains-operated model works on 220V AC. 
The operative range of both models is 6-9 
metres. It can take loads'up to 500W. 
Contact: Elektro-World, 48/B Harpal Nagar, 
Moradabad, UP 244001. 

MICRO SWITCH 

Ra| Micro Switch is a versatile switch with 
snap action. It has a short, medium and long 
integral lever. The lever is also available with 
roller on it. 

It is used in control gear in industrial appli¬ 
cation It is also used in panel boards, instru¬ 
ments, electronic equipments, intercomsand 
video games etc. The body and cover is 



MICRO SWITCH 

moulded out of electrical grade phenolic 
powder, as well as melamine in case of spe¬ 
cial requirements. 

Contact: Raj Industries, 11B Gurunanak 
Udyog Bhavan, L.B.S. Marg, Bhandup, Bom¬ 
bay 400078. 

MICA PARTS 

B.R. Enterprises are manufacturers of various 
types of Mica Parts which are the best electri¬ 
cal insulating material. 

The mica parts available are: semi¬ 
conductor mounting mica washers; mica 
insulators for various electronic and electri¬ 
cal machines, equipments and components, 
mica gaskets for boiler gauge glass packing; 
mica sheets, cut plates, strips discs and foils; 
mica power and flakes. 


Micamte products like tubes, bushes and 
tapes are also available 
Contact: B.R. Enterprises, 91 Neta/i Subhas 
Road. 2nd Floor, Calcutta 700001 

AUTOMATIC LIGHT CONTROL SWITCH 

Gelco Automatic Light Control Switch has 
been designed to turn the light on/off at dusk/ 
dawn irrespective of the sun set/rise time It 
uses ICs and works on the principle of light 
dependent resistor 

It is provided with starting and final delays 
to overcome the effect ot cloud and lightning 
respectively. It has auto off/manual switch 
and neon indication It is of single-phase 
supply model in 10A and 25A. Its overall size 



AUTOMATIC LIGHT CONTROL SWITCH 

is 17mm »l65mm*85mm. The switch weighs 
1 15 kgs. 

Contact. Gu/arat Electronics & Controls, 9 
Advani Market. Outside Oelhi Gate, Ahme- 
dabad 380001. 


ALL-PURPOSE MARKERS 

Tiger Management Services offers Imported 
all-purpose Marking Pens which can be used 
for writing on cartons, cardboard boxes and 
sheets, metallic sheets and components, 
plastic materials, textiles, PCBs, porcelein 
articles and insulators, photographic plates 
and on transparent sheets for use in projec¬ 
tors. 

These pens can also be used for correc¬ 
tions in blueprints, for marking on wooden 
boxes, enamel painted boards, aluminium foil * 
type papers and waxed papers. These multi¬ 
purpose pens and inks and are available in 
red. black and violet colours. 

Contact: Tiger Management Services, 10 
Apparsemy Koil Street. Mylapore, Madras 
6 00004. 

MULTIPLE OUTPUT POWER SUPPLY 

IMEC Multiple Output Power Supply model 
1601 is a versatile DC power source for digital 
ICs, linear ICs and generkl purpose labora¬ 
tory applications. 

For digital circuits there is 4.5 to 5.5V varia¬ 
ble output with short circuit and over voltage 
crowbar protection. -IStoOand + 15Voutputs 
at 500mA with autotracking facility and short 
circuit protection are useful to linear 1C cir¬ 
cuits. In addition, 0-30V continuously varia¬ 



MULTIPLE OUTPUT POWER SUPPLY 


ble output at 2A is ideal supply for general 
purpose laboratory requirements. All these 
outputs are electrically isolated from each 
other 

There are two front panel meters to monitor 
output voltage and current of 30V. Use of 
silicon semiconductors ensure high reliabil¬ 
ity and permit power saving operation at full 
toad up to 50°C ambient temperature. 
Contact: Intel Micro Electronics & Control, 
410/A Gandhinagar Highway, P.O.i Ranip. 
Gota, Ahmedabad 382480. 

DEFLECTION YOKES 

Constantine Engineering Laboratories Com¬ 
pany, USA are manufacturers of a large var¬ 
iety ot deflection yokes for CRTs, deflection 
amplifiers, precision display systems, micro¬ 
positioners. TV camera deflection compo¬ 
nents, and a host ot other sophisticated 
products. 

Deflection yokes for typical deflection 
angles 42°, 52°, 70“ and 90° are readily availa- 



DEFLECTION YOKES 

ble. They have high sensitivity, high resolu¬ 
tion, wide bandwidth and are low in costs. 
Deflection yokes suitable for various sizes of 
CRTs and also meeting all standard deflec¬ 
tion requirements are available. 

Contact: Echbee Corporation. 38 Cawasli 
Patel Street, Bombay 400001. 


AUTORANGING PIC0AMMETER 

Keithley Instruments Inc , manufacturers of 
low current measurements, has introduced a 
new, high performance digital picoammeter. 
The 4Vi - digit Model 485 Autoranging 
Picoammeter is low priced and combines the 
economy and operational convenience of a 
DMM with the sensitivity of a scientific instru¬ 
ment. The Model 485 measures currents from 
O.lpA to 2mA. 
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The Model 485 Picoammeter exceeds the 
performance of previous models with an 
additional decade of sensitivity and resolu¬ 
tion. An IEEE-488 option (Model 4853) allows 
the Model 485 to be interfaced with a number 
of popular instrument controllers for small 
systems applications All front panel controls' 
are. programmable through the bus An 
optional rechargeable battery pack allows 
portable operation for up to six hours. 

Additional features include fast autorang¬ 
ing, relative (differential) measurements. 
190-pomt data storage with minimum/maxi¬ 
mum reading hold, and a log current display 
mode. Digital calibration can be performed 



AUTORANQINQ PICOAMMETER 


over the bus and helps to lower life-cycle cost 
of ownership. 

Contact Micronic Devices. 54/1, Old 
Rail rider Nagar. New Delhi 110060. 

LOGIC ANALYSER 

MIA 3300 Logic Analyser manufactured by 
Meguro Electronic Corporation. Japan, is a 
compact, low cost and light-weight analyser 
with 16-channel data input and has maximum 
resolution of 100 ns at 10MHz. 

The liquid crystal display gives the analyser 
very low power dissipation in logic circuits, 
making possible battery-powered operation 
where no other power source is available. The 
analyser is designed to measure timing, state 
and signature and can be used in many appli¬ 
cations from hardware to software. 

Its 256-bit storage acquisition and referece 
memory have memory back-up, which can be 
later analysed in detail Its powerful trigger 
functions including works, glitch-detection 
and clock delay, send all assigned data into 
memory. A menu method makes it easy to set 
each operation mode. 

Contact: Khatau Engineering Services Pvt 
Ltd, Laxmi Building, 6 Shoorji Vallabhdas 
Marg, Ballard Estate, Bombay 400038. 

TOUGH INPUT DISPLAY TERMINALS 

General Digital Corporation USA has manu¬ 
factured Vuepoint, a gas plasma display ter¬ 
minal for computers which combines 
alphanumeric display of 24 lines el 40charac- 
ters, microprocessor controlte: and built-in 
power supply. 

It has a special feature of touch input sens¬ 
ing whereby upon touching the display 
screen at a sensitised location, information is 
sent to the host computer and audible feed¬ 
back is given to the user This eliminates the 
need of conventional keyboard for input to 
the computer for menu driven programmes. 

Vuepoint features standard RS232 compu¬ 
ter interface with selectable 300 to 19,200 
twud rate ASCI I characters and simple tn use 



TOUCH INPUT DISPLAY TERMINALS 

escape sequences make it suitable for use 
with all computers. It can startup to 48 pages 
of memory 

Contact: Latest Technic 13/6 Jawahar 
Society, Govmd Nagar, Bonvli, Bombay 
400092. 

POWER FET SWITCHING HYBRID 

Teledyne Relays, USA has introduced a high¬ 
speed Power FET Switching Hybrid The Tel¬ 
edyne M85F and M90F SSR’s are designed to 
replace electro-mechanical relays in many 
applications such as low level and high vol¬ 
tage switching. 

Teledyne’s M85F and M90F feature typical 
r ise times of 300 to 600 microseconds, and fall 
times as fast as 90 microseconds. The all¬ 
hybrid microelectronic construction utilises 
the latest power FET technology in the output 



POWER FET SWITCHING HYBRID 

stage. The new units may be driven by CMOS 
or TTL logic families by being configured in a 
five or four terminal mode respectively. 

Since the power FET output appears to be 
very low resistance (0.5 to 1.2 ohms) with no 
offset voltage, applications such as thermo¬ 
couple and low level analogue switching can 
be accomplished The hybrids multiplexing 
can be accomplished directly from micro¬ 
computer I/O ports or CMOS ring counter 
circuits. The M85F and M90F can also be 
used to set the gain of the instrumentation 
amplifier under microprocessor control due 
to zero offset 

The M85F and M90F allow clean bounce- 
free switching at speeds unattainable with 
electromechanical relays. They have typical 
on-resistance of 0.3 ohms for the DC hybrid. 
Contact: Teledyne Relays, 12525 Daphne 
Avenue, Hawthorne, California 90250, USA. 


PROCESSOR WITH «I11 CHIP 

Being the first to use the powerful J11 chip 
from Digital Equipment Corporation MDB 


Systems USA has developed a versatile, high¬ 
speed front end communications processor 
that allows true co-processing for the first 
time on the Q-bus. Primarily, this enables 
smaller, less costly systems to have the pro¬ 
cessing power of larger, more expensive sys¬ 
tems. 

The .new Model MLSI-JFEP11 features an 
on-board 512KB megabyte dual ported 
memory that provides completed messages 
direct to the processor; two high-speed serial 
ports (one megabaud each), and an external 
parallel bus to facilitate unlimited I/O expan¬ 
sion. 

This powerful new front end processor is 
ideal for multi-processing applications, and 



PROCESSOR WITH J11 CHIP 

also eliminates the need for costly external 
CPU-based communications systems, line 
switches and protocol converters. 

Contact: MDB Systems Inc., 1995 North Bata¬ 
via Street, Orange, CA92667, USA. 


WIRE 2 COMBINATION 

Eraser Company, USA, has announced a 
Wire 2 Combination of cable reel lifting, de¬ 
reeling, measuring and coiling equipment for 
the preparation of large wires and cables In 
the electrical and electronic industry. It com¬ 
prises a heavy duty cable reel lifter and de- 
reeler, a measuring meter, and a coiling 
device. 

The Wire 2 Combination will produce accu¬ 
rately measured colls of material from bulk 



WIRE 2 COMBINATION 

reels/drums of wire or cable. Coils of material 
containing up to 475 m may be prepared and 
the Combination will accommodate bulk 
cable reels or drums up to maximum diameter 
91.5 cm and weight of up to 450 Kg. 

The three units that comprise the Wire 2 
Combination are all floor mounted and easily 
adjustable for different size cables and spe¬ 
cific applications. 

Contact: The Eraser Company 'no., P.O. Box 
4961/Oliva Drive, Syracuse, New York 13221, 
USA. 
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D.ll.T.fl. 

rooks 


ELECTRONIC 
INFORMATION SERIES 


27 titles speed and simplify finding, reviewing and 
comparing detailed device information on "Transistor, 
Diode, Thyristor, Discontinued Transistors, Discontinued 
Diode, Discontinued Thyristor, Audio/Video Consumer ICs, 
Digital ICs, Interface ICs, Linear ICs, Module/Hybrid 
Memory ICr, Microprocessor ICs, Microcomputer Systems, 
Microprocessor Software, Discontinued Digital, Discon 
tinued Linear, Discontinued Interface, Optoelectronics. 
Discontinued Optoelectronics, Power Semiconductors, 
Application Notes Reference, Microwave, Discontinued 
Microwave, Master Type Locator, Discontinued Type 
Locator, Power Supplies". 

1. Save Data Coftaction and Saarch time 

2. Find tha Precise Deyioe for your special neads 
the ideal way 

3. Quickly and easily compara Manufacturer's 
specifications 

4. Gat up-to-date accurate information 

Try any D.A.T.A. BOOK for 30 days without risk. 

Write for Details to 

Thn Exclusive Agents in Indie: 


Allied Publishers Subscription flqency 


750 Mount Road MADRAS 600002. 



ALPHA NUMERIC PRINTERS 

(DATA LOGGF.R) 


FEATURES 

• Based on Single Chip 
Microcomputer 

• Universal Input Standards 

• Data in ASCII Format 

• Software Commands enhance 
Performance 

• Panel Mountable as well as 
bench useable 

• Impact or Thermal Printer 
Mechanism 

• Optional Graphic Facility in 
Thermal printers 


SPECIFICATIONS 

• Data Input 8 bit parallel (TTL Level) or 

Full serial input RS232C 

• Data Code ASCII 96 Characters 

• Print Position 20 positions/line 

• Rate Speed 1.8 lines / Sec 

• Power . 

Supply 230V AC * '0% 

• Commands Software based. 

CR. LF. MF, pfc 

Applications 

Punt out of xP based wmciim 
C ash Rcjnslrt. Electron il Stairs 
Data Aujuisiuon S>stems. 




Miero-< ompuieis, Mcdual I let norm s 

I o> details uu-Tdf t 

ARUN ELECTRONICS PVT. LTD. 

B 1/5/176 Ansa Industrial LsMlf 

Saki Vihaf Road, Sale Naka Bombay MO 0/2 

Phone SbJTW'bB1524 CifT. ApljNi I I He* >1 5Hf if I AIM Ifv 


NOW 

THE LATEST BOOKS-KITS 
ARE AVAILABLE WITH US 

DATA BOOKS: 

Texas Instruments 

SEMICONDUCTORS 

motonola 

- CMOS tut contwmftortff i r 



INTERSIL 


FAIRCHILD 


ON i.C.’S. TRANSISTORS, TRIACS, 
SCR'S, DIODES, OPTO-DEVICES 

KITS: 

EDUCATIONAL, HOBBY, 
ENTERTAINMENT, AUDIO, VIDEO, 
CLOCKS 

PLEASE WRITE FOR DETAILS 

ELTEK 

BOOKS-N-KITS 

6, RITCHIE STREET, 1ST FLOOR, 

MOUNT ROAD, MADRAS-600 002 
OCTOBER 1984 



SRI-SYN * EXCELLA 

** nlUUEDCTATC 


SERVO MOTORS 
and 

0,C. STEPPING 
MOTORS 



0IMMERSTATS 

(APPROVED BY: 

N.S.I.C., 

RAILWAY, 

1 D.G.S. A D.I 




tioup Melee 



MINIATURE SYNCHRONOUS 
MOTORS 

WITH REDUCTION GEARS. 



PANEL 

ACCESSORIES 


MOTORISED 
DIMMERSTAT 
AS A C0NP0SIT 
UNIT FOR USE IN 
SENV0 V0LTA8E 
STANIUZIRS 




S/AYAR 

WATT &, 

VOLT METERS 

Contact: Nayar Enterprises 

H.O.1779. PARTAP STREET. PAHAR OANJ. 
NEW DELHI-110066. TELE : 626204. 623600 
Subs OflleN: 3/1 A, KIRTI N AGAR. IN OS. AREA 
NEW DiLHM 10016. TELE : 6342B7 
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MADE IN GERMANY 
TECHNOLOGY CONGRESS 

In connection with the official participation of the Fed. Rep. of 
Germany at the India International Trade Fair, New Delhi 1984 

N 


BOMBAY: 5th to 9th November, 1984 

at Hotel Oberof Towers 


NEW DELHI: 12th to 16th November, 1984 
at Taj Palace Hotel 


German experts to hold seminars on the latest German 
technology in the fields of MACHINE TOOLS, THERMO 
PROCESS TECHNIQUE, CONTROL VALVES, DIESEL POWER 
STATIONS, CONSTRUCTION EQUIPMENT, MINING 
MACHINERY, PIPE ENGINEERING, FLUID ENGINEERING, 
FLUID FILTERATION and POWDER METALLURGY. 


Admission to all seminars is free. 


For registration and prosramme contact: 

Indo-German Chamber of Commerce 


Bombay.- 

Maker Towers E" 

Cuffe Parade 
Bombay 400 005. 

Tel. No. 216131/216118 
Telex: 011-4254IGCC IN 
Telesram. INDKAMMER 


Delhi: 

86-FG, Himalaya House 
23, Kasturba Gandhi Mars, 
G.P.O. Box No. 252, 

New Delhi 110001. 

Tel. No. 44151/40645 
Telesram; INDKAMMER 
Telex: 031 -3578IGCC IN 


Madras: 

5, Kastun Ransa Road, 
Post Box No. 1492 
Madras 600 018 
Tel =454498/452370 
Telesram: INDKAMMER 
Telex: 41-6527-IGCC IN 


Bangalore: 

C-3, Unity Building, 

J.C Road, 

Bangalore 560 002. 

Tel. No. 224283 
Telegram. INDKAMMER 


Calcutta: 

P.O.Box 2504 
Calcutta 700 001. 
Chowringhce Mansions, 
30A/B, Jawaharlal Nehru 
Road, Calcutta 700 016. 
Tei. No. 213015/243274 
Telegram: INDKAMMER 
Telex: 021-2908 IGCC IN 
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COMPANY PROFILES 


ITI designs new 
digital exchange 

•11k Indian Telephone Industries (ITI) in 
Bangalore has designed and developed for 
the first time in the country, a completely 
digital exchange called 'digital integrated 
local-cum-tnmk exchange’ (digital I IT 
exchange). 

The digital 1LT exchange, developed in 
association with the I’&T Telecommuni¬ 
cation Research ('cutre, New Delhi, has 
multipurpose applications. 

The ext liangc, which is a highly 
sophisticated common control digital 
switching system, can work as a li >cal lan- 
dem 01 t mnk exchange or any combina¬ 
tion It provides lor 64 lines which can he 
expundeduph>2048 lines. The switching 
control is accomplished by multi 
microprocessor control configuration 

Diagnostic ciicuits have been provided 
ui the system.enuhhng qtiickci detection 
of faults. The exchange prmides mum 
facilities to die subscriber such as mali¬ 
cious cull tracing, culled subscriber alert 
and call waiting The charges on trunk 
calls made by every subscriber can lx.' reg¬ 
istered and detailed billing of calls for a 
predetermined period can be made. 

The first digital 1I,Texchange manufac¬ 
tured by ITI was commissioned recently 
at 1'duyampei'oor near Emakuluin. 

EL€OT signs contract 
to manufacture 
display systems 

Electronics Coqxmttion of Tamil Nadu 
(ELCOT) has recently entered into an 
agreement with Southern Magnetics to 
manufacture computerised electronic 
score hoards electronic information dis¬ 
play systems for railways, airlines, stock 
exchanges, stadiums and advertising etc. 

'Hie display system employs high vis¬ 
ibility flap modules, which arc ideally 
suited for high ambient light condition, 
catcgoty in which to find a particular refer¬ 
ence. 

Visual offers nine- 
track computer tapes 

Vimal Enterprises, a small-scale unit 
manufacturing audio magnetic tapes 


without any foreign coUalxirutioti, bus 
come out with nine-track, professional 
grade computer tapes on reels. 

The tapes, manufactured by TR1, USA, 
arc processed by Vimal at its plant at 
Umbergaon, Gujarat and packaged on 
reels made in India as per international 
specifications. Computer tapes are 
entirely imported in the country und this 
is apositive step towards i mpoii substitu¬ 
tion to save foreign exchange. 

Vimal, a pioneer in the audio magnetic 
tape indusfiy with established brand 
name and quality acceptance, has now 
stepped in the field of more sophistica¬ 
tion, with a view' to ultimately manufac¬ 
ture computer tajies indigenously in 
collaboration wlthTRI for which a letter of 
intent and foreign collaboration approval 
has already been obtained. The project is 
expected to go in production by Mutch 
1985 and will he the first of its kind in the 
country. 

Manufacture of pulse 
dialler LSIs begins at 
Ml 

Semiconductor Complex Limited (SCI,) 
has recently gone inlo the production of 
pulse dialler LSI semiconductor circuits, 
type 2560 (i, of its foreign eollalxirator, 
American Micio Systems Inc., for elec¬ 
tronic telephones, 4.19MlIz and 82k11/, 
LSIs for quart/ analogue clocks, lGk 
dynamic random access memories 
(RAMs) und certain custom,-'semi- 
eusiom LSI circuits. SCL is already 
manufacturing time keeping modules and 
subsystems for analogue and digital elec¬ 
tronic watches and clocks. 

SCL will lie manufacturing MOS LSI 
devices of the following tvjics: 

— 8-hit microproccssor/8-bii microcom¬ 


puter und peripheral devices like versa■ 
tile interface adaptor (VIA), RAM 
input/output timer (RIOT), read only 
memories (R( )M) etc for data process¬ 
ing applications 

— Pulse dialler, single chip/channel 
codec and custom LSI devices for elec¬ 
tronic switching systems, for telecom¬ 
munication applical ions. 

— Static, dynamic and programmable 
memories like 64k dvnuniic RAM, 1 Ok 
static RAM, G4k/256k E- PROM. 

— Time keeping circuits for digital elec¬ 
tronic switches, quartz analogue 
watches and cl< icks. 

— C.ustoni/scmi-cuslom circuits for var¬ 
ious industrial and scientific 
applications. 

The SCL-Rockwell licence and Icchni- 
cal assistance agreement provides for the 
transfer of knowhow for the following LSI 
devices: 

— 8-bit microprocessor, type R G502 

— 8-bit microcomputer, type R (3500/1 

— Versatile interface adaptor, tvpe R 
6522 

— 128k RAM I/O timer, type R 6532 

— 32k ROM, type R 2332. 

'Hie agreement provides for transfer of 
all technical documentation und training 
of SCL engineers by Rockwell relating to 
circuit design mask making, wafer pro¬ 
cessing, device assembly, testing, quality 
and reliability assurance and application. 

The agreement is for eight years und 
provides for exclusive licence to manufac¬ 
ture the licensed products. There is a pro¬ 
vision lor sharing of improvements in 
product specifications design and manu¬ 
facturing during the term of the agree¬ 
ment. It also provides for the licensing by 
Rockwell to SCL at SCL’s option of addi¬ 
tional LSI circuits like peripheral inter¬ 
face adaptor (PIA), type R 6520, CRT 
controller, type R 6545, ROM, RAM 
input/ output timers R 6530 and R 6531. 


IMPORT AND EXPORT OF COMPUTERS 

The totai number o< computers costing Rs 5 00,000 and above cleared for import during 
1981, 1982 and 1983, along with the total foreign exchange involved is given below: 



1981 

1982 

1983 

Total Number 

22 

51 

10 

Total Foreign Exchange 




(Value Cleared) 




(Rs in million) 

278 

276 

50 
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PRECISION ELECTRONIC 
COMPONENTS MFC CO 

SSI Electronics Complex,Kushaiguda, 
Hyderabad 500 762 • Phone 85-0283 
Gram POTMETER • Telex 0155-291 PECO IN 



i- 


i I 


• FUSIBLE TYPES 

• CERAMIC CASED 

• PCB MOUNTING TYPES 

FIRE RETARDANT 
ISI APPROVED 







:C wirewfund 

RES IS It* S 


307 KNOCKS OFF 
ALL COM PETITION 

scientiFic HM 307 winner of 
WISITEX '81 First Prize and still the only 
portable scope with a single touch 
component tester. 


i 




Capacitor 33 ut transistor E C Tlansistor B f BE 1 uH r 68 ohms 

Specifications: 

* Bandwidth (-3 dbl: 10 MHz 

(-6 db): 15 MHz 
‘ Fast 35nS risetime 

* Sensitivity: 5mV—20V/cm 

* Auto or variable trigger upto 30 MHz 

* Built-in component tester 

* Excellent layout for quick troubleshooting 

* Lightweight, only 4.5 kg 

some products are so good that you 
don’t have to boast about them 


scientiFic 



SCIENTIFIC INSTRUMENTS (INDORE} PVT LTD 

H M. .'I'.isf ;*• l;s!dU INDORF 4‘>,; rjf.pt, * i -; 

Te'ex 0735-267 Customer Services at Bombay 
Bangalore. Calcutta. Delhi, Hyderabad, Madras 
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BOOK REVIEWS; 


Indian Electronics 
Directory 1984-85 

Published by Elcina, 408 Sahyog, 
58 Nehru Place New Delhi 110019; 
pages 250 (size 215cm * 31cm); 
hard cover, price: Rs 100. 

In the mid-sixties, the Rhabha Commit¬ 
tee Report had stressed the need for a 
self-reliant indigenous electronic compo¬ 
nents industry. Any such local industry 
existing at that time was insignificant 
Most of the components were imported 
from advanced countries, though there 
was a growing awareness for a coordi¬ 
nated development of such industry. 

It was at such a time that the Electronic 
Components Industries Association 
(Elcina) was established by seven exist¬ 
ing units of the industry. With the rapid 
growth of the industrial units of electronic 
components, the membership ofthe asso¬ 
ciation has now risen to over 200. 

In an effort to present the information 
und statistics of all units—large, medium 
and small—manufacturing electronic 
components in one volume, Elcina has 
compiled this directoty. It is a compre¬ 
hensive collection of data on the Indian 
electronics industry and gives informa¬ 
tion through the most modem method of 
indexing. 



Tile direcloiy is bused on a detailed 
indexing of major manufacturers of elec¬ 
tronic equipment and components. Apart 
from a special alphabetical index ofElcinu 
members, there is a comprehensive list of 
over 1500 such manufacturers in the 
eountiy. 

A manufacturers’ product guide repres¬ 
ents an index of the industry by products. 
Nearly 400 categories and sub-categories 
are provided for ease of consultation. The 
relevant manufacturers ulong with their 
locutions are listed against each product. 
A summary index of product categories 
precedes the guide as a short reference list 
to assist a quick assessment of method 
followed for indexing products and the 
category in which to find aparticularrefci- 
ence. 

Apart from these main indexes, the 


complex sound generator circuits are ! 
given—for gimshot/cxplosion, race ear . 
niotor/crash, steam train/prop plane, bird 
chirp, musical organ und siren/space wur- 
pliasor gun—all built around the popular 
70477 1C. In addition, six ciivuits for 
sound generator with audio amplifier are 
available, bused on the 70488 1C. 

The circuits have been listed alphabeti¬ 
cally, in accordance with their applica¬ 
tions, under the Index ut the end of the 
book They have Weil grouped in the book 
in accordance with the 10 they are built : 
■ironnd. This arrangement is helpful in i 


directory is augmented by information on 
government policies, the industry’s pros¬ 
pects, facilities and incentives for entre¬ 
preneurs and information on standards 
specifications, R&fi laboratories, govern¬ 
ment departments and Industry associa¬ 
tions. The directory also contains a highly 
informative advertisement section featur¬ 



ing special company profiles. 

Tills is the fifth revised edition of the 


directory, and has been produced very 

attractively. It is a volume which is defi- I 1 t WB 


•nitely a must for every member ofthe elec¬ 


tronics industry. 

—R.lf 


The Master 
Handbook of I€ 
Circuits 

By Thomas R. Powers; published by 
Tab Books Inc., USA; first, edition 
(1982); pages 532 (13cm * 21cm); 
soft cover, price: US8 14.95. 

The book contains 932 circuits designed 
around linear ICs, voltage regulators, 
CMOS ICs, TTL/LS integrated circuits, 
radio and TV ICs and some special- 
purpose devices. It is full of circuits; no 
space has been wasted in describing the 
circuits as most of them are simple-to- 
build and self-explanatory. 

One can find a circuit for almost any 
purpose in this book, whether it is for 
measuring time intervals, generating spe¬ 
cial effects or sounds, or to convert fre¬ 
quency to voltage or vice versa Six 


making ihe best use of an !(’. In all 212 
different ICs art- required for building the 
circuits given in this Ixxik. 

file ICs have Wen referred in this book 
only by their generic numbers. Some, 
manufacturers add prefixes like LM 
(National), SN (Texas) and CA (RCA), 
which have been omitted here. 

Most reudeis are likely to find many 
new applications in this book for the ICs 
they may alrcudy be having in their junk 
box. The W>ok is indeed an encyclopedia 
of simple IC circuits. 

—R.C. 
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FACTS & FIGURES 


LICENCES AND 
LETTERS OF INTENT 

I he following licences and letters ol intent were issued to electronics firms under the 
Industries (Development & Regulation) Act, 1951 during the months of May, 1984. 


Name & Addiess ol the Applicant and location 
of the undertaking 

Date & 
type of 
licence 

Article 

Quantity per 
annum 

U) 

(2) 

(3) 

(4) 

LICENCES 

Mini Circuits Private 1 id 

Dltun Budding, 827 Mount Road, Madras 
Lltgani-Kainntaka) 

3.5 84 
(NU) 

Hybrid micro circuits 

1 no 

Derby Hectrontcs (P) Limited 

16 Hare Street. Calcutta. 

(24 Pargatias-Wesl Bengali 

4.5.84 

(NU) 

Cassette tape deck mechanism 

2 nos. 

Wtpro Information fechnology Limited 

Bakhtawui (14th Moor), 229 Backhay Reclamation. 
Bombay 

(Mysoie-Ka.nataka) 

0,5.84 
<SF) 

Minicomputer/ microprocessor based systems 

Rs 60 million 

(itiiarat ('otnrnunications & Electronics l imited 
Fxptess Building, R.C Dutt Road, Batoda 
(Barod.i-Ciuiaiat) 

9.5.84 

(NA) 

1 Portable 1.9 cm VTR 

2. Studio 1.9 cm VTR 

3. Three tuhe colour camera 

Editing control 

C amcra control unit 

200 nos 

2(H) nos. 

50 nos. 

100 nos. 

30 nos. 

Mcltron Instrumentation Limited 

Plot No 214. Backhay Redamation. Rahcia Centre, 
13th Moot, Nariman Point, Bombay, 

(Sind hud ing-Maharashtia) 

11.5.84 

(NU) 

Minicomputer 1 microprocessor based systems 20 million 

(capacity approved ISF.) (Factory husuorer, 

value ol Rs 20 million per annum in first two years 

ol the commencement ol modaition capacity from 

third year onwards will be determined aftei review 

of progress made in first two years) 

Cfetl India Multitronics Pvt Ltd 

J-42. NDSI Patel, New Delhi 
(fiurgaon-Haryana) 

11.5.84 

(NA) 

Colour TV receiver sets 

25,000 nos 

Rajasthan State Industrial Development & 

Investment ( orporation Ltd 

Udyog llhavan. Iilak Matg. Jaipur 
(Jaipur Katasthan) 

11 5.84 
(NA) 

Colour TV receiver sets 

25,000 nos 

OI N Micro Systems Ltd 
liipunilhuiu Road, Vytltla. Cochin. 
(I.tnukulain-Kerala) 

14.5.84 

(SH 

1. Keyboards (capacity alter exp.) 

2. Floppy disc drivcis (capactfy after exp.) 

3. Printers (capacity after exp.) 

4. Form programmers 

3000 nos. 

1500 nos. 

750 nos. 

500 nos. 

Continental Device India 1 muted 

COC-120, Naratna Industrial Area, New Delhi 
(Lartdahad-Haryana) 

14.5.84 

(NA) 

Coloui television sets 

50,000 nos 

Stgma Engineers (Prop. Sigmalon 1 quipment Pvt Lid) 
VV, 3, *S’ Block, MlIX', Bhosart Industrial Area. Pune 
(I’une-Maharashtia) 

16.5.84 

(COB) 

Minicomputer; microprocessor based systems 5 systems 

(5 systems having ex-factory value of Rs 300,000 or 
less each) 

Magnet i\ (India) L td 

M.S. Nagat. luKipui, l uttack. 

19.5.84 

(NU) 

Hard ferrites 

1200 tonnes 


(Puri-Orissal 
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(1) 

(2/ 

(3) 

(4) 

Karnataka State Electronics Development Corpn Ltd 
‘Emlyn Haven’, 30 Race Course Road. Bangalore. 
(Bangalore-Karnataka) 

28.5.84 

(COB) 

Black-and-white TV receivers 

10,1)00 nos 

Semcon Electronics Pvt Limited 

Scksaria Chambers, 133 Naqindas Master Road, 
Bombay. 

(Bombay-Maha rashtra) 

29.5.84 

(NA) 

Miniature relay coils (in numheis) 

1 million 

International Computers Indian Manufacture Ltd 
Ahmed Nagar Road, Pune. 

(Pune-Maha rashtra) 

30.5.84 
(SE) 

Minicomputers: microprocessor based systems 
(capacity after expii in rupees million) 

60 million 

LETTERS OF INTENT 

Al-Ameen Commercial & Industrial Co. Ltd 

No 23/1,2nd Floor, Crescent Road, 

Bangalore 

(Bangalore-Karnataka) 

8.5.84 

(NO 

Carbon (dm resistors 

Metal film resistors 

140 million no 
40 million nos. 

lechno Laboratories (India) Pvt Ltd 
f>(), Rcntinik Street, Calcutta. 

(Panjim-Goa) 

9.5.84 

(Ml) 

Video magnetic tapes 

50(1 MRM 

t) P Electronics Corporation Ltd 

It), Ashok Marg, Lucknow 
(Backward Arca-L'ttar Pradesh) 

9.5.84 

(NO 

1, Audio magnetic lapes of 6,85 mm width 

2, Video magnciu tapes ol 12.30 mm width 

1750 MRM 

500 MRM 

■\AG Roiu Magnetics Pvt Ltd 

147 Poonatnallce High Road, Madura voagal. 

Madias. 

(Cliinglepnt- lamil Nadu) 

2? 5.84 
(SI ) 

Fertile magnets 
(capacity alter espn ) 

1000 tonnes 

A L. Prasad 

6,3,654 Nava Bharat House, Somagiguda, 

Hyderabad 

(Medak-Andhra Pradesh) 

22.5 84 
(NO 

1. Electronics giadc cctanucs 

2 With end caps 

3. Carbon potentiometers 

300 million nos 
500 million nos 
6 million nos 

Madras Motors Ltd 

16, Whites Road, Madras 
(Puddukkottai- I amil Nadu) 

22 5.84 
(NO 

1. Conventional type flywheel magneto 

2. Ignition coil 

3 Electronic ignition flywheel magneto 

4. Electronic ignition box 

5 Rectifier 

6. Regulator 

250,000 nos. 
500,000 nos 
250,000 nos 
500,000 nos. 
500,(8)0 nos. 
5(81.0(8) nos 

Jyoti Limited 

P.O. Chemical Industrie'. Baroda. 

(Baroda-Gujarat) 

24.5 84 
(NA) 

Programmable logic i ontrol systems 

75 nos. 

Himachal Pradesh Mineral & Industrial 

Development Corporation Limited 

Circular Road, Simla 
(Sotan-Himacha! Pradesh) 

26.5.84 

(NU) 

Printed circuit boa ids 

20,000 sq mt 

Indian telephone Industries Ltd 

16 Museum Road, Bangalore. 

(Bangalore-Karnataka) 

26.5 84 
(NA) 

Fet. low-notsc amplifiers (Fet. I NA) 4G11/ 
associated switch conliol panels 

40 nos. 

P. Palaniappan 

235 Mini Street, Madras. 

(Chengalpattu-Tamil Nadu) 

28.5 84 
(NO 

Metallised plastic films 
(capacitor grade) 

180 tonnes 

J&K State Industrial Development Corpn Ltd 

Drabu Building, Ram Bagh, Srinagar, 

Jammu & Kashmir 
(Badgam-Jammu & Kashmir) 

28.5.84 

(NU) 

Video tape (MRM ol '/>" or 12 7 mm width) 
video cassettes 

500 MRM 

2 million nos 

Manohar Lai laudon 

37 Merry Niketan, Mount Mary Road, Bandnt. Bombay. 
(Nasik-Mahaiashtra) 

28.5.84 

(NO 

Winchester disc drives 

5000 units 

Machinery Manufacturers Corporation Ltd 

Gateway Building, Apollo Bunder, Bombay. 

(24 Parganas-Wcst Bengal) 

28.5.84 

(SF.) 

Floppy disc drives (capacity after expn.) 

UK8) nos 

The National Radio & Electronics Co. Ltd 

Mahakali Road, Chakala. Andhen (East) 

29.5.84 

(NA) 

Statistical multipcxcrs/data network systems 
(other than for telecommunication purposes) 

Rs 20 million 


Bombay. 

(Nasik-Maliarashtra) 
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U) 


( 2 ) 


(3) 


(4) 


Rajecv Arora 

201 Embassy Centre. Nariman Point, Bombay 
(Punt-Maharashua) 


1 hi* Orissa Slate Electronics Development 
( oiporatioil 1 ul 
289 Suhiiln.ipai. Hhubaneshwai 
I Hhiibaiiesli»ji-( )rissa) 


29 5 84 I, Printed circuit boards (PCB) single sided using 25,000 sq. mi. 
(Ml) phenolic and glass epoxy laminates; with or without 
tin coating soldet masked, legend printed. 

2. Double sided glass epoxy copper clad PCBs 5000 sq. mt. 
with and without through hole plating; tin coated 
or gold plated, solder masked, legend printed. 

50.5.84 Pushbutton telephones 200,000 nos. 

(NU) 


LETTERS OF INTENT CANCELLED 

Om Piukush 12 7.82 Video cassettes recorders with monitors. 

Shs.imstindei Aggatwal. A. 2 Hite Hals, Shahihaug, 

Ahmedahad 

t(ni|,irat| 

Karnataka State I lectuinics Dei C'orp I Id 19 12.80 Telephone instruments 

Bangalore 
t Karnataka > 


efu, 

BANGALORE! 

EFY Enterprises has opened 
Branch Office in Bangalore 
to attend to your 
requirements promptly. You 
can therefore book your 
advertisements and 
subscriptions for 

electronics 

INDIA’S MOST FOR YOU 

POPULAR ELECTRONICS MAGAZINE 

and 


A MONTHLY ON ECONOMIC AFFAIRS 

now also with 

Ms Poonam Kapoor 

858, 11th Main, 3rd Cross 
HAL II Stage. Indiranagar 
Bangalore 5G0038 
(Phone 5611131 

Some back iaaues of the 
magazines and books 
stocked by EFY for sale can 
also be purchased from this 
address. 

Selected Books Available 

Ask lot the latest list 
from 

EFY Enterprises Pvt Ltd. 




Ilf^Crystal Clear 
Reception 
always insist on 

wm 

.ANTI-GIAAE TV SCREEN 

(BLUE 4 MUITI COLOUR 

_ VOLTAGE STABILISER 

★EPBBtw FEEOER WIRE 

*Ee3tV ANTENNA 

SIGNAL BOOSTER 

_ INDOOR ANTENNA K 

★EUtvmuiti CHANNEL TUNERS 

Marketing Agent for South 

JYOTI SALES 

3&4, WALLERS ROAD, 

MOUNT ROAD. MADRAS-600002 

Money Orders for Subscriptions 
Whenever sending subicriptions by 
money order, please mention legibly in 
the space provided for message: (a) 
your name and full postal address, (b) 
the subscription period, and (c) your 
current subscription number, if you are 
renewing your subscription. 

—Circulation Incharge 


RIMCY WATER-SOLUBLE 
SOLDERING FLUX 

e Washable with water. 

• Double strength 
e Organic base, 
e Very fast soldering action, 
e Less consumption 
e Bright, clear and firm joints, 
e Low grade solders also melt readily. 

(40 gms nett wt. bottle) 

For sample please tend Re 5/- by Money order 
Phone: P.P 417295 
MANUFACTURED BY 
RESISTORS INDIA MFC. CO., 

14, New State Bank Colony Gandhi Road. 

West Tambaram. Madras-600045. 

r JUST OUT- 

HAND BOOK ON ELECTRONIC INDUSTRIES 

By BnMwh Kumar 

Contains 100 most profitable, Identified 
electronic industries with their circuit 
diagrams, market survey, cost analysis, 
suppliers of raw material and machinery etc 
also included 

□ Price Rs 150/- a Postage Free o Pages 688 
Rush your order by VPP to 

Small Induttry Research Institute, 

4/43 Roop Nagar. Delhi 110007 Ph. 220885 

4449 Nai Sarak, Delhi 110006 Ph. 266804-268169 

Now Available PCBs and 
ICs for EFY Projects 

All PCBs and some difficult-to-get ICs 
and displays etc for the projects being 
published in ‘Electronics For You’ since 
Aug. ’81 issue can now be obtained 
through Kit* *n’ Spares. 

For details please contact 

M/s Kiti V Spares 

60S ‘Siddhartha’, 96 Nehru Place 
New Delhi 110019. 


ELECTRONICS FOR YOU 




ELECTRONICS MART 


it isifta 


Manufacturers of 

Eyelets. Eyeleted tegs, Earthing lags for Carbon 
Potentiometers. Pre seta Spoahers etc & other electronic 
Components 

SWEETONE INDUSTRIES 

6507. Bahadurgarh Road. Delhi 6 Phone 511456 

'ItocMata in South Zone* 

M/a Mlnocha Entarpriaaa 

255, Pantheon Road 2nd Floor 
Khaleel Shirazi Estate Madras 600105 


Call it 
Magnet Charger 

We make all types of 
magnetising equipments 
Electromagnetisers, 

ON-LINE & Stored Energy 
magnetising machines 
| Good for 

[)* Loudspeakers 
^'Pressure units 
^_* Auto Magnetos for 
Scooter, Mopeds 
& Motor cycles. 

|‘Cycle Dynamos 
‘Generators 
‘D C Motors etc 




AVAILABLE 

-Available 


RUTTONSHA SIMPSON 
MULTIMETERS 
2$<H)M, 269-1, Trlpla 



CONTACT AUTHORISED DEALER 

JAINSONS SCIENTIFIC TRADERS 

13. U,B BUNGALOW ROAD. DELHI 110007 
TELEPHONE 224640 

MAhUPACTURtN AMD 0i|1Ai«U10«t Of 

rairnonYN muon auiun §oaai« 

REUY BOBBIN LAMINATION 
.LEATHER0ID PARER. SIDE BRACKET_ 




, / \ 

... r f I 

y/i i 


LON COST 
HIGH QUALITY 





R«)(i iMteni Oevrjn 
No I.P'.'if, 


COVE-RID TV PL 


Available for single phase s. 
ihiee pha ,e 

ApplT.Tt.on upto 60 Amps conr 
240V '440V A f OR 110V DC COIL 

Eagleman 

\ pA »> i» y, N.eij.u Hirin'Jr i.V Am•;» 

Nt A ft* Hi* il Phi it H ’ v ' 


e<5( Pate! Nsgar 
00ft I'h'iMP * 184431 . 





WIREWOUND RESISTORS \\ii 
l j&h RHEOSTATS \\MSf 

W// POTENTIOMETERS 

manufactured by 

STEAD ELECTRONIC INDUSTRIES 

17. UA JAWAHAR NAGAR. DELHI-110007 

PHONES : 22 8767. 22 9393 GRAM : RHEOSTATS 
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PRINTED CIRCUIT BOARDS A KITS 


Field Failure Relay 


i 700 rtodto * 

? Medium Wave R»k•*■«/<» 'i 

J L lypR J Bond Rod** ■ w«i 4 

4 fM Racp>w»i '* 

*J lv Rocni^** 1 (PerbowJ* IS 

ft i IV Tunet 'S 

1 < oillatut Rodio Receiver 8 

ft Bll IV mfjlfc i II III ft w 

J bfl ' A NO/VBA BIO Tup* Peton)* h 

10 JO i 700 1C fop® RRffii'h'i r * 

n Oil CA 810 If Audio «ni|. 

12 ISM no l(* 7 Wq«i Au<|.n Amp * 

H rOA ( HU it 10 Wofh A.,r|i<> Amp 4 

14 li>A 7020 Urnntf Wom Slew Amplil*#* H 

l*i • • WoM*» SiH'fHj Amp '!BA HOmodul#) I ft 

K. Philip* 'V7S A/ Power Amp 

I ' Philipi 40 W PiiwRi Amp S 

ll> Philip* 4ft * 40 W with Un.veriu 1 

iriiKimp I elf H Right 7b 

•. / k • M> W SiertKi Amp 1C STK 43V 70 

1 ,V I «wm *0W Ho#«i Amp 10 

J L i •*■>(> YV Stereo nr lilfi W Mono Power Amp IS 

a, HO |0(>W Powo< Amp 70 

7 1 Philip*. Universal pi»*nmp l & R I 'I 

24 S»i«co H«to0 ptthimp LM 74' IA7/3B7 S 

2‘j Im IP ’ Univwrio 1 p*«dmp K tone 'ontiol 1 1 

2ft IM '41 LKvftrvol p'Hirf'p & tun** <onlir»l '2 

i *Vt vt» *orw imm’ioI and im'iimp 

IM ’41 mne.ooi'ol with tur* hehlt* 8 

JSlMSJ ■' 

No.*#* K'umbie tr'tei ■ **m**w' 10 

X) 1 nquuli/M IS 

'll 1JJA 810 with Ll.iis l.obU* 1 volume 7 

J/ StRffKi fOWtlf plov*« ' S 

13 LM IP1H St«UH* Tape deck .“j 

J4 TeletimnlBRWiT* 

j 3b 7 Troniijio* Heod pi comp Stereo ft 

3ft TranviUomed piuvtHjti & lecnidmQ vtoieo !*■ 

17 Audit' l t-nei Tidnoij' if D* r ' 

18 Ek*<’njMf f ><»w>v»'i rn*i a nil 10 

JV O.y.Nil t I m). nut b . fNU Vl0> 10 

40 Du}iiol » Id I 1 mm I n l ID 3.’ 

4 I A>h)>. »q (Ink 7(1 

42 Smith Display |m iIi.nI* S 

41 He* in mu ’ .n.i'i wi'h Alum. j 

4 1 1 \ fl. if)>t»*i ^ 

■tr IV p.j»l#iifi ( (.ltd. It 

•1 ' Iv i«amvs 4 qur'W'Si build VOU» own TV IS 

4H light wth Mutual input 3 * ISO W 2S 

4*1 Mutual C>. ii n bell ft 

50 Election* Hoin to an S 

51 Mutir lolooi (hater 8 

V7 W.ilkmon Ditco light 2 

53 iC Disco light uo« figure 

54 vunquitto RepptfUr' 3 

Sb l.qhl Dimmer 1 

Sft Lmeignncy liqht 10 

57 Two Stntion Vttnotile intercom S 

58 Automcifi* Vciltoqe ttabili/Rt (KIT with Relay) ft 

SV rifKtrona Regulator tor ton S 

ftO rt.qital romb.ruitiuM loci toi «'ir\ 3 

61 Water level Indircuor '• 

62 IC Power s.-pply 6 

63 Bo»te* v ! Iinnnotoi or log PCB I 

64 Imtont Pi B ovoilabk* m 12 mcxJule*. 12 

NOT1 An In d ydii iy pf kf o4 Grcurf Dwym end w wye ndi toy« 
iRKtry und itamped w n l ipi and tor VPf dikyiry US o4whk* »i 
bf MO/00 mdnwm «*d*r mmatutm by VRR Ra 40/ 

TELECTRON INDUSTRIES 

Na ii DoyOlw Nogu* illrd Str** 

mw Power Howie 4 Inri ot S.»on Mo l South SKMh 

K.xJombukkoni Mud'ui 600 r >74 


Advertising in EFY 
PAYS 

Try it Yourself! 



REGULATED POWER SUPPLY 
(0 to ± 30 V) 

DUHOliall HANOI- 

• fiEGUtATLO POWER SUPPLY (0 to 15V) 

■ REGULA TED POWER SUPPL Y(0to 30V) 

• REGULATE D POWER SUPPLY (0 to * 1SV) 

• REGULATED POWER SUPPLY 10 to t 30V) 

■ FIXED OUTPUT POWER SUPPLY 

■ HIGH VOLTAGE POWER SUPPLY 

• SINE SQUARE OSCILLATOR 

• AUDIO FREQUENCY GENERATOR 

• PUt SL GENERATOR 

• RATTERY CHARGERS 


Roshmi 


A trusted Name in Electronics tor 
QUALITY ACCURACY A RELIABILITY 



Extruded Heat Sinks 


Swager 9 Solder 
Machine I Terminals 

tfttt 

|AF/SW/03^ 

Heat Sink for Power 

LijfcC*M>fiTypr 


Heat Sink Compound 


Heat 

Dissipatof 


At -66 A2 0T 


tk for Power J it 


pcp ^ 

Martna rypr 

A 9 220 III A7-220 


!C Sockets b ptn m 

4&"~m 

8 PVn '/7 I6PW* mm 


j 


STOP IMPORTING 

Your Soldering & De-toldering Bite 
Now! you have “ROWLAND” 

Long Life Soldering Bits. 

PHOSPHOROUS-IRON CLAD 

We manufacture and process bits for 
Weller (without sensors) 

Ungarel, Ungarmatlc, 

Adcola, 

Litesold, Goot & 

Soldron (Plain & Adaptor Type) 
Indotherm-Electrlc, 

Electron-7, etc.. 

Or Any Made to Order Specifications. 

4 SSOCWT€D 

MOttHNSHCK 

18th Mam, 4th T Block, 

Jayanagar, Bangalore-560 041. 


Most wantod critical device by O.E.M 

EaMntlal protection for: 

D C Motor Field 
Solenoids in Machine Tools. 

High speed lifts And many more applications 

Featuring; 

Instant ON/OFF (Better than 2 milliseconds) 

No external pow*r supply. 

High immunity to external disturbances 
& Hertz blackout trip 

© Manufactured, sold and serviced by 

Systems Hardwart 
and Componants 

E fi UDYOG SADAN, NO 2, M IP C 

ANDHEftl(E) BOMBAY-400 003 

TfcL 632-2133,832-3678 CABLF VIBRATIONS 


cod winding 


applications | 

light, 7 d i u m.^^A 

armature, 
stator and 

winding machines!^^/ 
EXCEL ELECTRONICS 

2f, NAAZ CINEMA BLOG. 2N0 FLOOR. 
lamington anan rdmbay aoo nos 
PHONE 359240 GRAM. COIL COIL WINDER" 


Light ^ 

Dependent 
^.11..^ Desistors 


OiaWBsiBM 


ts.is 

t|.l« 

At 0 Un 

AIM 1 st 

4 . 1 b 

2 . 1 b 

(ia B-sby) 

(la K-aby) 

Basil a.. 

Bia 

Bia 

Bat 

mu 

■K -31 

1 

U 

t 

•M -12 

•K -12 

1 

2 

a 

■ 71-21 

■M -13 

1 

• 
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■PI -14 

It 

21 
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BHARAT PHOTON EUCTR0NICS 

15 East Guru Angad Nagar 
Patpargari) Roag. Delhi 1 10092 _ 


ELECTRONICS FOR YOU 








INSTRUMENTS 
FOR YOUR 
REQUIREMENTS 
DEMONSTRA TION 
AFTER SALE SERVICE 


Contact: 

SUNIL ASSOCIATES 

A- 18 H, DIM COLONY, 
NEW RANJIT NAGAR, 
NEW DELHI-! 10008 . 


mekasonic 


LOUDSPEAKER 

A wide range of 
general purpose 
Loudspeakers, 

Woofers, Tweeters 
and Cross-over network 


rrn 
« M . I 

OrS 



MEKASONIC CORPORATION 

20/1/TL, Ballygung* Slat.on Rd 
_ Calculi*-700 019 Rti 42-2697 


STOCKISTS 
Alpha Radio & Novelties 
Pvt. Ltd. 

40, Anna Road, Madras-600002 
Phone 84-9773 

Sargam Sagar, 3 Sukh Sagar, 

Hughes Road, Bombay-400007 
Phone, 38-7437 


[""^1 1 Telerii.|ne 


A,I Channel VHF 
TV Booster 
For Black & White 
and colour TV 
and FM 


The best m 
the market by 
#the pioneers 
m the 
Rooster L 



YOU NEED ZERO ERROR 
COMPONENTS!!! 

WE HAVE THE FULL RANGE 
ELECTROLYTIC CAPACITORS "AERY10N 
ELECTROLYTIC CAPACITORS (LV) “DEKTR0N 
P0LYEST0R FILM CAPACITORS “DEKI" 


WIRE WOUND RESISTORS “ZEW" 

SPEAKERS "S0NAL" 

ANTENNA BOOSTERS "LUCKT" 

MULTI CHANNEL TV TUNERS LUCKT 
COLOUR TV ANTENNA "LUCKT 


We stock lots of associate Electronic 
Components, viz. Carbon Film Res- 
istros "Watts" & Industrial Transis¬ 
tors to the specifications. 

Dial: 622905 


A Source of 
Active Devices 

Diodes 
ICs 

Trimpots 
L.E.D 
1C Sockets 

EVERSHINE ELECTRONICS 

461 Lajpat Rai Market 
Delhi 110006. 

Phone: 236537 



SONAL ELECTRONIC & 
TRADERS 

A-459 DEFENCE COLONY 
SHAHID DALJINDER VITHI 
NEW DELHI-110024. 

PRINTED CIRCUIT BOARDS & KITS 


Pr. Revlaad Price of P.C. PCB KIT 

No. Board* and Kit* for R« R* 

151 Graphic Equaliser IC741 5 Band 15 260 

162 Sports Optical Finish Reporter 39 600 

153 1C 7400 Digital Slop Watch-ll 20 420 

154 8-Ch Master Mixer+Eqlsr+Pr Amp 95 1650 

155 MORSE Practiser/Conlmuitester 7 55 

156 RF Noise Bridge-100 Ohm-150MHz 17 190 

157 Ultratast Stereo Peak indicator 10 90 

158 Camera or Flashgun Trigger 2 ’ 175 

159 Packet Timer 7 85 

160 Guitar Timer 17 150 

161 Car Wire Polarity Probe 7 55 

162 Crystal Calibrator MHz 4, 1 , 0 1 17 190 

163 Beginners Soundbox VCO IC4046 10 125 

164 Lowcoat Frequency Counter-1MHz 20 300 


Postage extra. Advance 50% lor VPP order*. 

Kit* Include PCB S *11 components unassembled. 
Cabinet at extra cost. Our 250 Prs. List-one Rupee 
TELTRON ELECTRONICS 

No. 6 TRUSTPUHAM. Third Cross 
Kodambakkam. Madras 600024 

(Mlrs; PCB*. Kits, Small Tranalormera * Collar 


Authorised distributors for 


MCI. 


Connectors 

Also available 
Thumbwheel Swltchaa, 
IC’S, Tranalatora, Diodes. 
Tantalum Capacitors ate. 

KEJRIWAL 

TRADING CORPORATION 

69/75, New Bardan Lane 
1 st floor, Vadgadi, Bombay-400003. 
Phone. 323333/329090 
Cable. MATASHI; LA 



L 


Smallest size 
ever made in INDIA 


TK.ilTAI I'IM (j(I! MCV COIjMI K VDC If 


] 



hM* frequency ranee 
(our moat VPC ft f SOOMMa 
ancle canelUvinref 


|Brt*M LBO tfteptav 
TdlaK 


M/s. VASAVI ELECTRONICS 

1 L2. Vnsrvi Nj.gnr 
SECUNOF.R AFi AD 500 OG3 
Ph 70905 Grnmi: VFl SCOPE 


Looking for 
components! Then it 
is time to speak to 

M/s VIPRAR 
Semiconductors, 

207 Lajpat Rai Market, Delhi 110006. 
Phone: 502068/238388 


N.«- 


it all * I 

s throughout 
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BUILD YOUR OWN 100W HI-FI STEREO AMPLIFIER 





FEATURES: Amplifies ceramic player, tape and tuner outputs. 
Single PCB design. Includes detailed construction manual. 

' Compatible tape head and magnetic pipamps also available. 
Introducing new GRAPHIC EQUILISER kit with six frequency 
controls per channel. 

For details write to: 

SEMICONDUCTOR APPLICATIONS 

IB'GA. Abhok Vihar (Phase I) Delhi-110052. Ph 743318 



RECTIFIERS FOR 

• SURGE SUPPRESSORS 

• ALTERNATORS 

• BATTERY CHARGERS 

• MOTOR CYCLES 

• ELEVATORS 

• PHOTOSTAT MACHINES 

• MULTIMETERS (CUO 2 ) 

CUSTOM BUIL T HI CT IF ICRS 


RECTITIER U fT 1 


•V RELAY 


7“?* 



RELAYS FOR 

• CONTROL PANELS 

• PHOTOSTAT MACHINES 

• INVERTERS 

• VOLTAGE STABILISERS 

• INTERCOMS 

• TIMERS 


pf'OTuataf m*thii/w,. 


Mid by -Soundways Electronic Industries 

15/123 Geeta Colony, Delhi-110031 Phone 203857 (Res) 


Towa panel meters: 


7f» i/A TO ROOOA.IO MV TO 600V 




CLEAR 

ACRYLIC FRONT. 
MOVING COIL. 
MOVING IRON 
INSTRUMENTS 

PH: 

manufacturers TOWA ENGINEERING WORKS 7123560 

M-4 Vishal Market Permanand Colony (West Delhi-110009. 



FOR SALE:— Diffusion Furnacs Brand New 


CLASSIFIED 


Build your CRT Intelligent Terminal using Z80 

with Signctics 4 chip CRT Controller Complete 
with Edit. Cursor. Status Block/character Mode 
etc-PCB with chipset and documotatiori avails 
ble at 6,000/- per set CONTACT SOU T MERN 
MAGNETICS PRIVATE LTD ll'3 Dr V S 
Instromrs Estate, Thlruvanmiyur. MADRAS 
600041 Phone: 415359-413407, Grams’ SOU- 
MAG'. Telex 41-494 MTRA IN 

Wanted Representatives on commission basis 

all over India by an industrial electronics mar¬ 
keting organisation handling Wide range of pro¬ 
ducts Turnovernearing crore Contact Box No 
.841001, Electronics For You, 605 Siddhartha. 96 
Nehru Place, New Delhi 110019 


unused Thermco Minibrute MB-71, Polysilicon 
Tube 2 mts B P Electronics, 36 Jaykay Industrial 
Estate. Linking Road, Bombay 400054. 

Radio, Television, Refrigeration, Motor- 

Winding. excellent personal postal tution For 
details send 55 paise stamp to Bharat Radio Tel¬ 
evision Institute (recognised by Tamil Nadu 
Govt ) 24. Ayyasamy Mudall Street, Tambaram, 
Madras-600045 

RANCHAN ELECTRONICS (India) F-102 

Naraina Vihar New Oelhi-110028 (Phone 
536060)—for Electronic Control Devices, Mas¬ 
ter Antenna TV systems; Twilight switches & 
electronic spare parts 

FOR DIRECT ETECHING high quality transfers 

and tapes tor PCB, please contact Tradeway. 4 
College Street. Calcutta 700012, 


Advertisers’ Index 


ASE Ltd 60 

Ace Components 66 

Alfa Products 74 

Allied Publishers 67 

Apple System 10 

Applied Electronics 24 

Aradhana Electronics 18 

Arphi Electronics 48 

Artek Enterprises 43 

Arun Electronics 87 

Associated Electromedical 37 

Baiaj Bros 17 

Balaji Engineering Co 68 

Brisk Electro Sales 60 

British Physical Laboratory 59 

CTR Manufacturing 45 

Chem Verse 1 ^ 

Cresta Instruments 68 

Dai-lchi Shoji 36 

Data Byte II Cover 

Digital Promoters 73 

Dominion Radios 18 

EM Eleutromx 80 

EMG 38 

Electronic Components 79 

Electronic Enterprises 48 

Electronics '84 52 

Elektoi Electronics 74 

Elnova 25 

Eltek 87 

Geeta Electronics 50 

Glolite Electricals 6 

Graphics Display 35 

IEAP (Precious) 6 

hide Associates 3, 5 

Indian Electronic Corpn 13 

Indian Engineering Company 10 

Indian Mini Drills 51 

Indo German Chamber of Commerce B8 

industrial Radio House 68 

Instrument Research Associates 76 

Intel Micro Electronics 23 

International Electronics 72 

JOEl Electronic III Cover 

Jyoti Ceramics 7 

KR Associates 7 

Khandelwal Herrmann 32 

Kwaiity Electricals 6 

Leader Electronics 4 

MU Electronics 81 

Meco Instruments 65 

Micropack 52 

Mlkro Electronic 68 

Molex IV Cover 

Nagar Electronics 18 

Nayar Enterprises 87 

Nicky Tasha 5 

Peico Electronics 28 

Pharmalab 72 

Prakiran Electronics 50 

Precision Electronic Components 90 

Professional Electronics 6 

Radio & Craft 8 

Rectifier House 18 

Ruttonsha Services 22 

Sai Electronics 50 

Scientific Instruments 90 

Sensors India 7 

Shilpa International 44 

Singh Trading Co 13 

Small Industiy Research Institute 75 

Stovec Screens 82 

Sujata Sales 87 

Suvik Electronics 74 

Svictor Multicore 66 

Tele Components 58 

Texonlc Instruments 79 

Tians Marketing 14 


Principal, American Electronics Institute (Heme 

study Course), M/B/24, Venkataratnam Nagar 
Extension, Indira Nagar. Madras 800020, Career 
courses offered in Radio, Transistor, Tape 
Recorders. Electronics. Television. Free pius- 
pectus available. 


ELECTRONICS FOR YOU 



(ML apple II 

Compatible Slim Line Disk Drives 

Features 

□ Automatic booting of both DOS 
3.2 and DOS 3.3. 

□ Slim-line disk drives. 

□ Gold-plated edge connectors for 
long life. 

□ Quiet drive mechanism. 

□ Long drive cables for convenient 
drive placement. 

□ A rea in disk controller EPROM for 
user programs. 

□ User selectable slow/fast 
seek time. 

□ User selectable diskette 
write-protection. 

□ Faster track-to-track access time. 

□ Reduced power consumption 
thru use of low power components. 

□ Cables come out of the back of 
the disk controller flat. 

□ Drive spins briefly on diskette 
insertion for precise spindle 
alignment. 


30.5 cm (12-inch) and 34.5 cm (14-inch) COLOUR CRT DISPLAYS 

for personal computers 

AVAILABLE AT NTSC, RGB & PAL SYSTEMS TO BEST SUIT FOR 
IBM, APPLE, COMMODORE, NEC, SHARP & OTHER 

COMPUTERS 

TOEI ELECTRONICS 
CMFG1CO. j LTD. 

KANDA CENT BLDG NO.2-4. YUSHIMA 1-CHOME BUNKYO-KU. TOKYO 
113 JAPAN TEL(03)257-1131 FAXI03)258-3560 
TELEX (0222)2555 TOCiCO J 








Registered with Registrar of Newspapers Licence No. U (SE)-008 

for India Under R N. No. 1 7587/69 Regd Np. D ISE)-038 


C-Grid: The Molex .100" x .100" 
PCB Interconnection System 


IDT™ insulation displacement 
terminal accepts discrete wire 
or ribbon cable 

Standard extruded cover. 
Optional polarizing 

cover is available 



Now From Jay Electric 

C-Grid is the Molex high density 
interconnection system for board-to-board, 
wire-to-board and wire-to-wire applications 
It features selective plating for the highest 
performance at the lowest cost, and offers 
you a wide variety of companion products. 


Selective gold 
_ on contact 
area of dual beam 
contact terminal 


Segmented' 
wafei 


wafer body separates 
into smaller units 


UL94V-0 

material 


The C-Grid system uses .025" (0,64mm) square pins 
set in a .100" x .100" (2,54mm x 2,54mm) matrix. 
These are available in shrouded or unshrouded 
headers. 

For maximum flexibility, our crimp and insulation 
displacement connectors are available in single and 
double row formats. So you can terminate these at 
the lowest cost. Molex offers a full line of application 
tooling ... from hand tools to fully-automatic 
harness making machines. 


For more information on our C-Grid interconnection 
system, contact the Molex representative nearest 
you. 

Jay Electric Wire 
Corporation, Ltd. 

202, Maker Tower-E 
Cuffe Parade, Bombay 400 005, India 
Phone: 213108/213111 
Tlx.: 011-2097 ISPL IN 
















ELECTRONIC PABX 


Sin.ill clcctiomc PAUX systems ;irc becoming very popular Oui 
i■ circuits provide lop pcrloim.incc in both signal switching and 
PAUX niiciopmccssoi "Icalurcs" coulrollci 


VOICE SIGNAL SWITCHING 





















BYOUI^rt/ORRIE^WIL^B^OyRS^ 

W9BIM 


Remember 

CCI 

For All Your 
Industrial 
Problems 



MARKET SURVEY-CUM- 
DETAJLED TECHNO 
ECONOMIC FEASIBILITY 
REPORTS RS.1500 EACH 


THESE ARE EXCLUSIVELY MEANT FOR DIRECT SUBMISSION TO FINANCIAL CORPORATION, 
BANKS. OTHER FINANCIAL INSTITUTIONS FOR GETTING LOANS. 



Activated Earth Cement pajnl and dry 

Aluminium Extruction distemper 


Ammonium Chloride 
Aspirin 

Auto Leaf Spring 
ACC Pressure Tubes. 
Ball Hearings 
Ball Point Pen Refills 
(jotter type) 

Beer 

Bone Milling 
Brass/Copper Sheets, 
Circles A Utensils 
Caustic Soda 

C ” Colour T.V. 

Calcium Carbide 


Carbon black 
('urn flakps 

Corrugated Board A Boxes 
Corrugated Sheets A Boxes 
Cotton Cloth Finishing 
Plant 

Electrolytic copaciturs 
Electronic Blood Pressure 
Measuring apparatus 
Ethyl acetate 
Eosine (Acid Red) 

Ferric Alum 
Floor Mills 
Glue A Gelatine 


H.D.P.E. Pipe A Fittings 
Hand Tools 
Industrial Alcohol 
Inter Com Sets 
L.P.G. Gas Cylinder 
Methanol 
Malachite Green 
Methyl Benzene Sulpbon.de 
Mini Cement Plant 
Mosaic Floor Tiles. 

Mini Steel Plant 
Mini Sugar Plant 
Nicotine from Tobacco 
waste 

Oxalic Acid 
P.V.C. Granules. 


Pumps (Power Driven) 
P.V.C. Pipes 
Phenol Formaldehyde 
Pilier Proof Caps A Crown 
Caps 

Power Loom 
Pre mixed Tonner Ink 
R.C.C. Spun Pipe 
Re-conditioning of Old 
Drills 

Rice Husk Cement 
Rubber Belting 
Salicylic Acid 
Sunmica 
V.C.R. 


^Calcium Carbide Glue A Gelatine P.V.C. Granules. Wagons (Railway) ,3 

WE CAN ALSO PREPARE REPORTs"T TERMS & CONDITIONS 1 

ON ANY ITEM ACCQRDING TO »■ Payment 50% Rs. 750/- in advance through bank draft ot cheque in| 
THE REQUIREMENT Of CAPACITY \ favour of "Consultants Corporatiun of Industries" A balance by | 
& INVESTMENT v.P.P. or at the time of delivery ■ price Rs. 1500/- for each report^ 

PROJECT IDENTIFICATION & EVALUTON DIVISION 


CONSULTANTS CORPORATION OF INDUSTRIES IJiMMdMrAfftYm 


POST BOX NO 1462. II3-B (INSIDE MUKUT RAI NIWASI CHAWRI BAZAR, DELHI - HQ 006 AVst .P/;. 29160 
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THE PREMIUM CALIBRATOR 

FROM MASIBUS ELECTRONICS 


TESTED & TRUSTED BY INSTRUMENTATION 
ENGINEERS ALL OYER THE COUNTRY. 

A iyvH' iR/ 1 TORY SIANDARD for < alibrating almost all types 
it 9. Analogue Instruments Recorders, Process Control 
I 01 . (, si Senses & Sources mV & mA Provides rock stable 
drift Per readings Useful for Industries, R&D Establishments 
(iiid institutions I landreds t, use throughout the country 

COMES IN !HR! f. MODELS 



ifcf.v,."- ."fax . 


i _j D i • C 
1 » I- J. I _* 


fv ; ff 

111 « - tWlAV 





Model 1001 

Model 2001 

Model 2001A 

Dm A iy 

.wdig-t 1ED 

4'digit 1 IT) 

4’s digit LED 

Range mV 

0 - 900 ir-VftO 

9V 0 VOOmVMJ- TV 

0—20mV&0 - 2V 

Resoiutn m 

KX)uV 

U)||V 

1 pV 

Range triA 

0 9mA & 

0 2mA & 

0 PmA & 


0 '90mA 

0 ?i )mA 

0 90mA 

Rf V dl.tlnli 

1 uA 

lOOnA 

100 nA 


DIGITAL 

PROMOTERS 

100, SAI4YGG, 50 NEE IRl I PLACE 
NEW DELHI-110 019 
PH 0415091 niRITEMP 


OUR BEST ADVERTISEMENT SOURCE: 

Our Customers 


Having used run ! C Mr'tars and being 
safisfi* •< i our c r e.t >n it r c . >mu up. with repeat 
t trdt >rs arid fell otfii ts ; irf)i rt us, about our LCR 
Vinters about our < '*( < dli -nt atlr ,-r sales service 
No wonder wr. re$p, e 1 nr|i < udomoo offer 
therm still hotter services 


DAriPr INSTANT/ 
rn^/lnv^ AUTOBA 

DIGITAL 

L.C.R. 

THE ONE LCR METER YOU CAN 
RELY ON 


DIRECT READING 

INSTANTANEOUS 

AUTOBALANCING 


METER 


Manufactured by 

PACIFIC ELECTRONICS 

10 3-6/1 ADDAGUT1A 
tASl MARIDPAU.Y 
StCUNPLRABAD-500026 

South India 
Distributor 

LOGICS 

107,6th Main Road, 

8th Cross, 

Malaeshwaram, 

Bangaloie-560 303 


] North, West and East India 
I Distributor 



LI I DIGITAL 

[ffiTfl-t tt 1 PROMOTERS 

108, SAHYOG. 

58. NEHRU PLACE 
NEW DELHI-110019. 


Phone 8415091 
Gram. DIGITEMP 


Inductance 0.1 pH to 2H 

Capacitance 0.1 pF to 2 uF 

Resistance O.lnto 2Mn 
Loss factor — 


THREE MODELS TO CHOOSE FROM 
MODEL PLCR 8 PLCR8A PLCR8B 

0.1 pH to 2H 0.1 pH to 2000 H 0.1 pH to 

2000 H 

0.1 pF to 2 uF 0.1 pF to 20.000 pF0.1pF to 

20,000pF 

O.lnto 2Mn 0.1nto20Mn 0.1nto20Mn 

0.01 to 8.00 


Other Models are available. Introducing LCR Comparators. Details on request: 


ELECTRONICS FOR YOU 


vyavnoh 
















WESTERN 
INDIA 
ERECTORS 
LIMITED 

SHASHI CHAMBERS, PUNE-SATARA ROAD, PUNE-411 037. 

ELECTRONICS DIVISION 

We require for our Electronics Projects the following personnel - 

(1) INSPECTORS/ENGINEERS - 
QUALITY CONTROL (QC1) 

Experienced in incoming/outgoing Q/C of electronics systems/components using 
Automatic Test Equipments. 

(2) MECHANICAL ENGINEER 
(PRINTING) (MENGR/PRTG) 

The candidate should be experienced in setting of machines and generation of cutting 
tools required in printing and cutting of metal foils, plastic films and substrates. 

(3) COMMUNICATION SYSTEMS ENGINEER 
(XENGR/COMNS) 

The candidate should be an Electronic Engineer with 8-10 years experience in 
applications of communication equipment and actual experience in Design, Production 
testing of Communication interfaces for telex applications used by railways/P & T/ 
Defence Services. 

(4) MARKETING OFFICERS 
(MKTG/OFFR) 

The applicants should be Electronic Engg/DRE/DETE with minimum 5-8 years 
experience in selling electronic components. Proven track record in the field is a 
prerequisite. 

Salary would be commensurate with qualifications and experience. 
Liberal perks/benefits such as PF, Gratuity, HR A, CA, LTA and 
Medical reimbursement would be available. 

Applications with full bio-data and experience duly superscribed with code of post applied 
for should be forwarded to 

MANAGER PERSONNEL, ELECTRONICS DIVISION. 
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316211? SRM IN 
Attn Importers/Actual Users 

I rum Esarem Electronics 

Flat 6 I I P A . 

Indrapiastha Estate, 

New Delhi-110002 
lei 33124/6, 331/316 
1 elex 31-0211/ SRM IN 
Cable AUMINIST (Attn MAHESHWARI) 


We are one of the strong companies in India, 
representing overseas electronic firms from 
Europe and Far East. Excellent prices, firm 
delivery schedule and satisfaction in quality is 
assured. 


Our range follows: 

Integrated Circuits for Black and White/ 

Colour Televisions, Tape Recorders, Voltage 
Regulators, Car Stereos etc. 

Diodes (IN 4001-7, IN 4148, IN 34/IN 60, Zeners 
BA 157 T59, IN 5401-8, BYX 55, High Voltage 
Diodes). 

Electrolytic Capacitors (Original REC and SW 
Brand, available ex-stock) 

Ceramic Capacitors (All values) 

SCR (0.8 Amp-10 Amp; 50 Volts-600 Volts), 
Diacs, Triacs etc. 

LEDs (AH types, Matsushita, Toshiba and NEC 
Brand). 

Transistors (BU 205/208, 2S 1507, 2SC 829, 1359 
and 2634, BC 547 Series, BF 200 etc). 

Taperecorder parts (Mono and Stereo Heads, 
Erasing Heads, Condensor Mic, Brand Mitsumi 
and National). 


Above list is not exhaustive Above offer is for 
Importers/Actual Users having their Import 
Licenses/Actual User status and clearing 
facilities. Please contact us immediately. 



Black & White Ads 


Full page inside 

Rs 

3,400 

Half page inside 

Rs 

1,900 

Quarter page inside 

Rs 

1,100 

Opening page (full) 

Rs 

4,200 

Centrespread 

Rs 

7,500 

2-colour Ads 



(Publishers' colour choice) 



Full page on glazed newsprint 

Rs 

5,000 

Centrespread on glazed newsprint Rs 

11,000 

4-colour Ads* 



(Normal 4-colour process inks only) 


Back cover 

Rs 

9,800 

Inside front cover 

Rs 

9,000 

Inside back cover 

Rs 

8,500 

Inside on glazed newsprint 

Rs 

8,000 

Centrespread on glazed 



newsprint 

Rs 

17,500 


'Processing charges at the rate of Rs 1200 
(min.) per page extra in case positives and 
progressive proofs are not supplied. 

Please Note: 

1. 15% extra will be charged for a specific 
position for an ad to be published at an 
inside position, subject to its availability 

2. Full page bleed advertisements will also 
cost 15% extra. 

3. Rates for gatefolds and other special 
positions are available on request. 

4. Business Stipulations for regular public¬ 
ity and other details are also available on 
request. 

Please make the most of the present low 
rates, till the new rates become effective. 


Regards 






s 



31 62117 SRM IN. 


Write today to: 

The Advertisement Manager 

ELECTRONICS FOR YOU 

605, Siddhartha, 96 Nehru Place 
New Delhi 110019. (Phones: 6415330/6418959) 
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MK BOS ’At K | m u h h i m ill'll iy 

I ■ I K’S IS in 111 it 11 kcii 11 I. j 

f let 1 1 onn (.ii i inl n, M i< It 

js . 

■ Mult ilnytM Bo n tls i Mumm 
ktmii lutctl) 

■ SMOBO'SSC (Sold t‘l ill I'.k 
on ht!i t: 1 11[ '[HM/'Sfk-t t ivo 
moIlIoi c out in*)) B I t! Boqi <.ls 
toi WilVM soldi.M j IK j 

■ CMC Drilling I smuii In ilos) 

■ Computoi Aidod It'stiuu 

■ Membi nne ! ouch Pm v • B. 

■ Multilevel i in uits 

■ Bolymei ! hit. k I ilm hyhr ids 

B Bondod Mout Sink BC ID 

■ Soldni touted boards tu 
Mil B oh I ItJt 




■ Multilayers approved by 

Underwriter s Laboratories (U.L.), 
U.S.A. 


Contact MICROPACK. 

and touch tomorrow 




Micropadc 


MICROPACK LIMITED 

Plot 16, Jigani Industrial Area, 
Anekal Taluk, Bangalore Dist., 
Karnataka State. Pin: 562 106 


Phone : 'Jigani 25’ 

Grams : MICROPACK-ANEKAL’ 
Telex :'845-8429 PAC IN' 
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BEIKOSHA 

GP-25QX 


Programmable 

Graphic 

Printer/ 

The Most Intelligent i 
and Elegant Printer- f 
If you want a printer ^ 
that not only does 



what it is told, but REMEMBERS. What it was told, then 
the G P-250 X Graphic Printer is for you. 

BOTH serial (RS-232C) and parallel 

(Centronics compatible) interfaces are standard. i 


A Small Quantity available Ex stock HURRY UP. 



• SEIK0SHA-GP-70QA-Graphic Colour Printer 

• Floppy drive for Apple II' 

• Mono chrome Monitors-12" Green Phosphor 

• 64K Memory Printer buffer 

• Wooden laminated Cabmet-cum-trolley 
housing whole micro system. 


DOMINION 

[S3/S0Df.q)t=j 


15, NEW QUEEN S ROAD. 

OPERA HOUSE BOMBAY 400 004 
PHONES 36 07 47 * 38 29 68 
CABLE DOMIRA 




ELECTRONIC 
INFORMATION SERIES 


27 titles speed and simplify finding, reviewing and 
comparing detailed device information on "Transistor, 
Diode. Thyristor, Discontinued Transistors, Discontinued 
Diode, Discontinued Thyristor, Audio/Video Consumer ICs, 
Digital ICs. Interface ICs, Linear ICs, Module/Hybrid 
Memory ICs, Microprocessor ICs, Microcomputer Systems, 
Microprocessor Software, Discontinued Digital, Discon¬ 
tinued Linear, Discontinued Interface, Optoelectronics,' 
Discontinued Optoelectronics, Power Semiconductors, 
Application Notes Reference, Microwave, Discontinued 
Microwave, Master Type Locator, Discontinued Type 
Locator, Power Supplies" 

1. Save Date Collection and Search time 

2. Find the Precise Device for your epocial need* 
the ideal way 

3. - Quickly and eaaily compare Manufaoturer'e 

a pacifications 

4. Gat up-to-date accurate information 

Try any D.A.T.A. BOOK for 30 days without risk. 


Write for Details to 


Tkn Excjnsin Agnnts in Min: 


Allied Publishers Subscription flejency 


C 


760 Mount Road MADRAS 600002. 
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Wavesoldering adds quality,economy and efficiency in PCB’s 

You get the best deal in long-term when you buy 
wavesoldering machine from Hollis Automation , U.S.A. 


Benefits of wavesoldering 

Quality: Each connection gets identical treatment during 
wavesoldering of PCB’s. Time of solder and solder 
temperature are optimised to get consistent quality in all 
soldered connections without any dry solder joint. 

Economy: Wavesoldering uses the right quantity of flux 
and solder You save 35"n in these daily consummable 
materials when you wavesolder your PCB’s 

Efficiency: Wavesolderirig gives a maximum pi eduction 
rate of 3.05 meter PCB length per minute. It also reduces 
number of your hand soldering workers. 

Wide range 

Hollis offers the widest selection range to meet your 
requirement of a wavesoldering machine at a low price. 

Model NOVA 175 a bench-type wavesoldering machine 
suitable for PCB’s with width upto 17.5 cms. 

Scries TDI. with standard conveyor are floor standing 
wavcsoldering machines. Model Tl)L 10 is suitable for 
PCB’s with width uplo25.4cms Model TDL.-12 is 
suitable for PCB’s with width upto 30.5 cms Model TDI. 
16 is suitable for PCB’s with width upto 40.6 cms. 

Series TDI. wavesoldering machines are also available 
with finger type conveyor for higher production output 

Hollis also makes: 

ULTRA-CLEAN Vapour Degreaser: for cleaning and 
drying of components and PCB’s 

HOLLI-CLEAN: conveyor type cleaning and drying 
machine for PCB’s. Model 12 is (or PCB’s with width 
upto 30.5 ' ms. Model 16 is for PCB’s with width upto 
40.6 cms. 

HOI .Ll-C UTTER: conveyor type PCB lead cutting 
machine. Model 300 is for PCB’s with width upto 

30.5 cms Model 4(K) is (or PCB’s with width upto 

40.6 cms 

Ruggedness and reliability 

Hollis wavesolderirig machines give same consistent 
quality in soldering years after years. That is the 
experience of BEL. Bangalore, DCM Data Products, HAL 
Hyderabad, ITI Bangalore. Philips Pune, Tata Electric 
Company. 

After-sales-Service 

1 When you huy a Hollis wavesolderirig machine, you 
have a guarantee of getting inslallation/commissioning, 
initial-running/operator’s training and warranty'oul 
warranty services from us 



2 You do not need to import spare parts for Hollis 
wavesoldering machines We maintain stock of the same 
to decrease your investment 

References 

Hollis machines ate used in India hy following customers 

Computer Manufacturers Data Autamdtiqn, DCM Data 
Products, Eastern Peripheral (Tandon Group), Elko Computers, 
Hindustan Computers, Palm Computers. Semiconduc lor 
Complex, Tata Burroughs, Usha Microprocess controls. 

TV manufacturers: Bharat TV, Calcom Electronics, 
F.lectrornux, Kingston Elei Irons s, Monk a Electronics, Orient 
Vision, Viking 

Others: AH Controls, BE1. Bungalow, tiCEl . Gujarat 
Instruments, HAL Hyderabad, HAL Korwa, ISFtO Bangalore, 111 
Banyaloie, Jenson & Nirnlson. I arsen & Toubro, Philips Pune, 
Punjab Communication, Taylor Instruments, Tala Kleclru , 

VSSC 



Am u/H’fufof U ofkuiq tin Mtx/t / / / V Writ • so/c/cmm^ A 1m funr 


easy to import 

All Holla, machines me allowed lar import under Open 
General Licence (i e you da rial need an actual user's 
import licence) as items 107 & 109 under heading 10 of 
Appendix 1 Part B of April 1985 March 1988 Import 
policy. The custom duty is fa) 20'H. ad valorem per 
customs notification No.23'85 dated l 2.1985 

Tell us maximum width of your PCB and production 
rate you want. We will send you a viable proposal for a 
wavesoldering machine 


inde aasociatai 


Inde Associates 
202, Vikram Tower 
Rajendra Place 
New Delhi 110 008 
Phone 5719087.5714176 
Telex 0S1 62126 AB INDE IN 


Inde Ass™ wles 
16 Real House Cresenl 
Off C.'uinh Street 
Bangui me 560 001 
Phone 579289 

Telex 0845 8084 AB INDE IN 
(tor southern India) 


Karri 
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- AN INTRO¬ 
DUCTION 
TO MICRO¬ 
PROCESSORS 
FROM CHIPS 
TO SYSTEMS 

by Rodnay Zaks 

Price: 

Rs 52/- 

' ^576 Pagesj 


Ait* /on intrigued by ini' mystery and powei of microprocessors 7 This 
ho.iutilully illusliati-d edition of a SYEiEX bestseller takes you on a tast- 
puurd adventure through the Inn lamontal concepts and inner woi kings of a 
iriirioi.oinpiiter All espor ts of mu mpiocessms and related components aic 
duscritied in easy lu-iiiidoi stand tuuns internal opeidtiun, meirioiiRS. peri 
pheral chips, system inteiconnei l microprocessor applications, program- 
niini), inteitacimi and system development 

1 lie, hunk is wntten tin everyone who wants to understand how a mteto- 
pior essot npeiates and how a i omplele system is assembled from ctups In 
paiticidai it is an impoit.m. ussoim e tm students scientists. and engineers, 
as well as the nontechnical nstdei Suipiistngly no preliminary knowledge 
ut compute! ui mieioptoi essor leclinnlogy is needed to undeis*.uid this 
hook Ttie com epts are carefully defined, each in turn, and the next is 
presented m a simple and progressive way 

I he information presented is applicable to any mir.ropiocessor altliough 
many S(ieulu' examples ate given You ate introduced to concepts and 
design principles common to all microprocessors You are given trie stand¬ 
ard rules of desiqn and snown how they apply lo various nut roprocessors 
You are stiown both the differences between various micioprocessois, and 
the advantages and disadvantage of specific, micropioressois 
This book isoiqamsedlo mlioduce you quickly and effectively tolheinnei 
winkings of a miciopiucessor If will help you understand how a micropto 
cessui works, even if you have had no prim experience with elecbonirs 
Its chapter provides you the basic defimtion to undristand micropiuces 
SOI. takes you inside the microprocessors, examines tliuolhei components 
that make up a complete system fiom the mummy chips advantages and 
disadvantages of the vat ions imcroptoc.ttssois available how toputtogelhei 
a system easily and rapidly, mam application areas tor microprocessor 
connecting the system to the outside world and programming it (interfacing 
techniques, microprocessor programming assembly and high level pro¬ 
gramming), techniques micessaiy fui connecting the mam input output 
devices and puripheials, basic definition and tei tmiquns tot programming 
mu lopiocessjt iesourc.es available in assembly l.mguagc am) smvey Ingh 
level language tools available foi efficiently dt velopmg a system and also 
foiecasts lutuie developments 

Microprocessor technology hat- heocme an essential component of the 
mdostii.il wot Id today If is the author's contention tli.it it is possible to learn 
about microprocessors m a stiort time This book represents 
a step m that direction 


.CONTENTS_P^^__ 

CHAPTER^ Fiiridamontal Concepts Internal operation of a Micropto- 
cossoi System Components Coinpaiative Mtciopiocessoi Evalua 
bon Svstem Interconnect Microprocossoi Applications. Interfacing 
t e. hmqjes Microprocessor Progiammmg Assembly and High-Level 
Piugijiniiiing System Development fhe f-uture Appendices Index 
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POWER 

SUPPLIES 

SWITCHING 

REGULATORS 

Inverters & 

Converters 

By Irving M. Gottlieb 


vd eo^ d V xo 


' Price ) 
Rs 150/- 
438 Pages , 


• A comprehensive guide to operating power sources used .n applications 
horn TV sets to computers 

• Technical data and operating techniques from a wide range of sources 
collected into one convenient handbook 

• Shows how integrated cncuit technology has simplified the design ol 
switching type powei supplies to make them more affordable as well as 
mom efficient 

• Contains the details and depth lequired by the professional, the basic 
explanations and advice needed-by hobbyists 

Here, one easy-to-use volume is the most complete and up to-date infor¬ 
mation available on switching regulators and power supplies Written and 
compiled by an author who is one of tho most knowledgeable and respected 
authorities in the field, this is an essential tool foi radio amateurs, electronics 
experiments, and computer hobbyists as well as for electronics 

technicians and engineers 

Nowhere else can you find such a wide range of related technical data and 
practical applications of electronic equipment operating power Whether 
you are building a homebrew radio transmitter, adding hardware capabili¬ 
ties to your computer, urare involved m state-of-tho-art electronic design, 
you can count on finding exactly the advice and information you need. Plus 
you will gel hands-on-experience working m mvertei, convetler, and power 
supply circuitry with tho wealth of circuit diaqrams (many with part? lists) 
included here 

With such a large porlion of today s electronic equipment deriving their 
operating power from regulated supplies using inverters and converters— 
TV sets, radio transmitters, computers, electronic ovens, and more you 
own it to yourself to slay in step with all the latest developments. This 
exceptional guide book gives you both technical data and practical applica¬ 
tions in one powei-packed volume 

-CONTENTS- 

CHAPTERS Introduction Inverters and Converters An Overview 
Theory Invertei and Convertor Design T ransistor Inverter and Con¬ 
verter Applications Thynstor Invertor and Converter Applications 
Switching-Typo Power Supplies An Overview Theory Switching- 
Type Power Supplies Noise Considerations Switching AC Voltages 
Switching DC Voltages Passive Switching Components Semicon¬ 
ductor Switching Components Voltage References and Comparators 
Switching Regulator Design Rectifier Circuit Design Switching-Type 
Power Supply Applications Appendix A Greek Symbols Appendix B 
Voltage or Current Ratios vs Power Ratio and Decibels. Index. 

BOOKS CAN BE SENT TO YOU 
By V.P.P. (Postage free) 


.St uni your orders to: 

B.P.B. PUBLICATIONS 

, (.mi L ajpat P.ai Mai ki t LVih; 11 ( 
Kill iitvs 2oi 147. .’3174? 26i 741 
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72 

FM Signal Generator 

The alignment of a radio receiver is the most 
essential process required for perfect recep¬ 
tion and reproduction of a signal to be 
received. Since the sound section of a TV 
receiver comprises a number of 'LC' tuned 
circuits, it also requires alignment The FM 
siqnal generator described here enables the 
hobbyist to do this easily and perfectly. The 
generator can also be used tor testing 
additional areas of applications discussed in 
the project 

Arup Kumar Sen 

27 

Electromagnetic Interferences on 
Power Lines 

Interferences, the most common cause of 
malfunction in the electronic system, can 
impair correct operation, render operation 
impossible or even destroy the equipment. 
Electromagnetic interferences present on the 
power lines are most crucial and are fre¬ 
quently encountered Isolation transformers, 
chokes, filters and suppressant tubes used to 
overcome such interferences are discussed 
here in detail 

H J. Zala. 

67 

Semi-Automatic Remote Control of 
Diesel Generator 

Normally, the diesel generator of a radio 
station is installed at a place far off from the 
control room. In case of power failure, it is a 
laborious and time consuming process to 
switch it on or off. In order to eliminate the 
delay in switching the diesel generator on or 
off and to reduce the wastage of fuel and time, 
here is a semi-automatic remote control for 
the generator which is extremely effective. 

K.A. Shaikh 
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From discrete devices to ICs... 


SSDIL's pioneering 
microelectronic products 
are now backed by 

Greaves. 




With Greaves taking over the 
management, financial control 
and operations. SSDIL is now a 
fullfledged subsidiary of the 
Greaves group With the 
infusion of high-level 
technological and management 
skills from Greaves, SSDIL now 
stands poised to make dramatic 
strides in silicon device 
technology - from zener 
diodes to multi-lead ICs 
The stage is now set for a 
significant breakthrough in 


indigenous microelectronic 
technology SSDIL has a 
diffusion capacity up to 4" 
wafers The abundant diffusion 
capacity of over 200 million 
chips per year will be rapidly 
harnessed to manufacture 
devices for a variety of 
application segments — Audio. 
Colour TV, Telecommunications, 
Computer, Defence and Space, 
both for local as well as export 
markets 


On the threshold of a new age. 


Solid State 
Devices India Ltd 

6 214 Ra| Bhavan Rood 
Hyderabad 500 004. 

Himalaya Houle 
Upper Ground Floor. 

23 Kasturbo Gondbr Mora 
Ne* Ueihr i ic 001 

t Dr v 8 Gandhi Marg 
Bombay 400 023 

Nmon 2 Paloce Road 
Bangalore 560 052 


A subsidiary of. 

QREAVEB ^^es C°tt°n 



ELECTRONICS FOR YOU 







Hourly Chime 

Regarding Hourly Chime for Digital Clock 
article in May '85 issue, (a) can I use 1Hz 
output of 5387 IC (colon display) instead of 
IC4, and (b) can this circuit be used for 
alarm’’ If so, how 9 

AMARJEET SINGH BAJWA 
Kapurthala 

u It may please be pointed out to other read- 
eis that pin 2 of 7805 should be connected to 
ground, otherwise the chime would not work 
In the circuit diagram the elements of 7408 
(Quad 2 input AND gate) have been drawn as 
NANDgate, This may lead to confusion The 
use of R14 (t 5k) is probably not essential 
Though included in the parts list, C5(0.22 >I r) 
has not been shown in the circuit or in the 
component layout 

In the component layout, collector and 
emitter of Tt have been wrongly marked 
Capacitors C5, CIO and Cl 1 have not been 
shown in the layout One of the speaker con¬ 
nections has not been shown properly. 

Readers may try the resistors Ik, 2.2k, 3.9k 
and 8 2k for R16, HI7. Rl8and R15 respec¬ 
tively Those who inquire more volume from 
the chime tnay refei to May 84 issue of EFY 
(p 11) and use a Ik resistor and SL100 tran¬ 
sistor foi driving the speaker 

Transistors BC147 havo been shown in the 
circuit and in the parts list But CIL147, which 
is probably equivalent, ha been shown in the 
layout The readers may use either of them. 

J N. RAY 
Calcutta 

i-i let me offer some alternatives which I hope 
will provide useful stimulation to further 
thinking on this subject. 

The sketch below shows the schematics of 
the ideas, the original circuit of chime can 
remain as published—except for the wiring of 
the reset terminals of ICs 4,5 and 6. For deriv¬ 
ing hourly pulses, the decoder suggested by 
me utilises the fact that in a digital clock the 
display indicating tens of minutes has seg¬ 
ments b and e both off at the display of '5'. 
One of them or both are high in all other 


cases As such at the striking of an hour when 
the minutes change from '59' to '00', the 'b OR 
e' becomes high and this can supply a nega¬ 
tivegoing pulso each how For this purposea 
simple decoder consisting of two diodes, one 
transistor, four resistances and a capacitor is 
suggested, which is self-explanatory 

Now unless one plans to have more than 
one cycle ot 7493 for hour striking emmes, 
the facility ol built-in reset terminals of the 
various ICs can be utilisod foi controlling the 
chiming The 7493 (IC5) resets when both its 
reset terminals (pins 2 and 3) are brought to 
high and will start counting only when one of 
those is biought to ground 

In the proposed circuit the reset terminal of 
7493 (pm 3) is wired in such a way that when 
the counlei reaches the count of (binary) 
1111 (i e when all the outputs of IC5 are high) 
pin 3 becomes high, in all other cases it is 
pulled low by appropriate (low) output and 
diode Also, when pin 3 (of IC5) is high, the 
ICs 4 and 6 ate disabled by N AND gates Band 
C wood as NOT gates by bringing down the 
terminals numbered 4 of those ICs (4 and 6) to 
ground When pm 3 of IC5 is low, the ICs 4 
and 6 are enabled and the chime works as in 
the original circuit, and when the output ol 
IC5 reaches the count of (binary) 1111, pm 3 
(of ICS) goes high and the chime stops on 
account ot ICs 4 and 6 becoming disabled by 
their low going reset terminals, and the input 
to NAND gate D (wired as NOT gate) 
becomes low making its output high. This 
gate D helps in maintaining the output of 
ICS as this IC is triggered by falling edge only 
and a high-going pin 14 of ICS does not mat¬ 
ter This steady state (i e ICs 4 and 6 reset 
and ICS parked at count 1111) will bo main¬ 
tained till the next hourly negative going 
pulse is received at the input of NANDgate A, 
bunging down to earth the pin no 2 of ICS 
momentarily. 

As the (reset) pin no 3 of IC5 was already 
high and pm 2 also becomes high feven 
though momentarily) the IC5 tesets to the 
binary output of '0000 The chime starts 



working and once again stops when the out¬ 
put of ICS reaches the hoary count of 1111 
waiting tor the next hourly pulse to operate it 
The unused input terminal of NANDgate C 
is to be used for suppressing chiming duung 
displaying of alarm, seconds, sleep etc. The 
detailed circuit cannot be included here foi 
shortage of space 

PV SINGH 
Bhilai 

The author, Mr A. Kadarkarl. replies: 

Regarding Mr Bajwa's letter, ’Hz output of 
the clock IC 6387 cannot be used as such. 
Piopei voltagp and current translators are 
requited The requirements are listed below: 


MOS IC5387 
(Vcc 12V) 

Voir 9V 
Ion KVA 
Vui 1 Vniii» 
Iol -24 mA 


TTL IC7493 

Vim «, S5V 
Ini 80m A 
Vu < 0 8V 
In -1.6mA 


So mbetween those two ICs a 9V to 5 5V 
translator cum buffer (MOS to TTL interface) 
should bo provided tu meet the 7493 clock 
input requirements. Moreover, in the pub¬ 
lished circuit, to get the flexibility of changing 
the tone rate according to one s tasto, a sefia- 
rate oscillator was used 
My circuit will give sixteen different tones 
for every hour It can be used as a pleasing 
alarm if properly interfaced with the alarm 
output pin (2b) of 5387 The circuit given 
below may bo used 



The mistakes pointed out by Mr J N Ray— 
like pin 2 of 7805 not being grounded, 7408 
drawn as NAND gate etc areallcorrect and 
may please be corrected 
The resistance (pull up lesislauco) R14 
(1 5k) is essentially required Otherwise, the 
driver transistor SL100 won't get saturated. 
This in turn won I supply adequate power to 
the chime circuit to opeiate 
I appreciate Mr PV. Singhs, interesting 
idea This is one of the possible ways to get 
the decoded pulse foi the hourly strobing 
signal. It may work The readers may con¬ 
struct, test and make use of this 


Letters to the Editor can be sent to: 

Letters Section, EFY Enterprises Pvt Ltd 

605, 'Siddhartha'. 96 Nehiu Place 
New Delhi-110019. 
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World famous Electrovert Wavesoldering 
Machines now available on OGL. 



Microline, Econopak and 
Ultrapak models designed to 
meet the most exacting 
wavesoldering requirements 
can now be imported by actual 
users on OPEN GENERAL 
LICENCE. Conveyor Width 
(active wave width) ranging 
from 250mm x 600mm in 
bench mounted and floor 
standing versions. 

The LAMBDA wave paves the 
way for zero-defect 
wavesoldering without the use 
of oil. Basic systems 
incorporate every desirable 
feautre, complemented by a 
host of options designed to 
ac^itave soldering free of icicles 
and%jr^lging—at unbelievable 

soldw!h 0 $peeds. 


For proven 
performance and 
highest reliability. 
The Lambda 
Zero-Defect 
Wavesoldering'. 


Choice of machines for 
application in: 

• Instrumentation & 
Professional Electronics 

• Mass Manufactured 
Consumer Electronics 

• Laboratory & Prototype use 


Manufactured by: 

Electrovert Ltd. 

Montreal, Canada 

Marketed in India by: 

TRANS 
MARKETING 
PRIVATE 
LIMITED 

Head office 
Sterling Centre, 

16/2, Dr. Anni Besant Road, 
Bombay 400 018. 

Tel: 492 1874 
Telex: 011-73724 
Branch Office 

59, Millers Road, Benson Town 
Bangalore 560 046. 

Tel: 564389 

RSA/TM/ti/84 
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.What's 

New. 


^ IN INDIA.... 

Government recognises 
Hartron R&D centre 

The Ministry of Science & Technology 
has recently recognised HARTRON’s 
project in Ambala—the Instruments 
Design Development and Facilities 
Centre—as an R&D laboratory. 

During last three years, the centre has 
built excellent facilities in the form of 
sophisticated equipment worth about 
US $ 1 million, services of 25 engineers 
and 4 foreign experts. As a result of this 
recognition, the centre will now be able 
to take up more advanced research pro¬ 
jects from the industry and public sector 
organisations and also would be in a 
position to import equipment without 
paying custom duties etc. 

The centre is also entering the inter¬ 
national scene by acquiring technical 
cooperation with a similar institute in 
So f ia, Bulgaria under UN aid. The pro¬ 
posed project will enhance the technical 
capabilities of the Ambala centre in the 
aiea of microcomputer systems and 
process control instrumentation and of 
Sofia Institute m the area of optical and 
laser techniques. 

The centre has buMt an excellent rap¬ 
port with the industry and is already cat¬ 
ering to about 350 units. At the request 
of industry, the centre has developed 30 
numbers of prototypes of different types 
of instruments for regular production. 
Currently sponsored projects of sophis¬ 
ticated nature are coming from several 
prestigious organisations in the country 
like ISRO. The services of the centre 
include design and development, test 
and calibration, production debugging, 
and training of technical staff of industry 
in the field of instrumentation. 

DoE concessions for 
electronic typewriters 

The Department of Electronics (DoE) 
has decided to provide concessional 
duty, excise exemption and other con¬ 
cessions available to the computer 
industry to the manufacturers of elec¬ 
tronic typewriters if there is a memory 
feature in the product, can be pro¬ 
grammed and has a RS 232C port or 
equivalent interface for computers. 


This step has been prompted by the 
fact that the manufacturing and devel¬ 
opment base for electronic typewriters 
is identical to that of computerterminals 
and can be considered as a single pro¬ 
duct fiom the manufacturing-point of 
view if the above conditions are 
satisfied. 

The bunching together of type- 
writers-manual, electric and 
electronic—with computer terminals 
under the same broadband licensing 
would help increase the volume of pro¬ 
duction and applying economies of 
scale. The necessary bulk purchase of 
components involved is also expected to 
reduce the cost of electronic typewriters 
considerably 

Pricing of ET&T canalised 
TV tubes 

The prices of black-and-white and 
colour picture tubes sold by Electronics 
Trade and Technology Development 
Corporation Ltd (ET&T) during the 
period April 1984 to March 1985 are 
given in Table 1. 

These prices were ex-port of entry 
(Oombay/Madias). 

Prices were fixed from time to time 
depending on exchange rates ruling and 
bioadly consist of. 

1 CIF costs depending on FOB cost 
and port of shipment from different 
suppliers 

2 Customs duty at the rate of 75 per 
cent 

3. Expenses incurred in the course of 


import dependent upon 1 and 2. 
above. 

4. ET&T service charges at the rate of 
Rs 20 per B&W tube and Rs 35 per 
colour picture tube. 

The selling prices were fixed as 
advised by the Pricing Committee 
headed by CCI&E. 

New Elcina committee 

At a meeting held in New Delhi recently, 
the Electronic Component Industries 
Association (ELCINA) has elected its 
new executive committee for 1985-86, 
headed by Mr J.S. Monga, managing 
director of Bolton Private Limited, Fari- 
dabad. Mr Monga has been on the 
ELCINA committee for a number of 
years and was its vice-president last 
year. 

The other office bearers are Mr S.P, 
Kotwal (vice-president), Mr D.V.S. Raju 
(vice-president), Mr Sanjiv Narayan 
(hony secretary) and Mr A.J. Devaprag- 
asam (hony treasurer). 


IMTEX-86 

The Sixth All India Machine Tool Exhibi¬ 
tion (IMTEX-86) is being organised by 
the Indian Machine Tool Manufacturers’ 
Association (IMTMA) at Bombay from 
February 6-17, 1986. 

IMTEX-86 will aim at projecting the 
capability of Indian machine tool indus¬ 
try through the display of the entire 
range of machine tool products made in 
the country It will provide opportunities 


Table I 


Black and white 

51 cm size. 

April 84 to October, 84 

Rs 390.00 


Nov., 84 to March 85 

Rs 460 00 

36 cm size 1 

April 84 to Nov , 84 

Rs 232.00 


Dec., 84 to March, 85 

Rs 275.00 

31 cm size. 

April 84 to Dec , 84 

Rs 200.00 


Dec , 84 to March, 85 

Rs 245,00 

Colour 

1.4.84 to 31 7.84 

Rs 1403 Gold Star with DV 

Rs 1487 Toshiba with DY 

Rs 1415 Toshiba without DY 

Rs 1147 Samsung without DY 


1.8.84 to 31.1 85 

Rs 1540 CPT with DY 

Rs 1495 Toshiba without DY 

Rs 1306 Samsung without DV 


1.2 85 tc 31 3 85 

Rs 1638 CPT with DY 

Rs 1577 Toshiba without DY 

Rs 1404 Samsung without DY 



DY: Deflection Yoke 
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lor a closer interaction between 
machine tool manufacturers and various 
user sectors 

The display at IMTEX-86 will reflect 
latest technology trends in the areas of 
NC/CNC, CAD/CAM, EDM and ECM 
machines etc. The exhibition will thus 
symbolise the technological develop¬ 
ment ol ttie industry and its growing 
market potential 

Considerable interest has been shown 
by many foreign machine tool compan¬ 
ies, specially those from industrially 
advanced countries, in participating in 
the IMTEX-86 exhibition Their partici¬ 
pation may lead to new technical collab- 
oration arrangements for the 
manufacture of high technology 
machine tools in India Further details 
can be obtained from IMTMA, 82 Jolly 
Maker Chambers II, 225 Nariman Point, 
Bombay 400021. 

Annual convention of CSI 

The Computer Society of India will be 
holding its 21st Annual Convention— 
CSI ’86 in Calcutta next year. Commenc¬ 
ing on January 22, the four day 
convention will be attended by about 
2000 delegates from India and abroad 

Experts including those from outside 
India are expected to address the con¬ 
vention and throw light on the conven¬ 
tion's theme ’Computer for Productivity 
and Quality’. 

Further details can be obtained from 
Mr P.B. Ghosh, Chairman, Organising 
Committee CSI ’86, The Calcutta Elec¬ 
tric Supply Corpn (I) Ltd, Victoria 
House. Calcutta 700001. 


Indigenous production of 
TV picture tubes 

Black-and-white pictuie tubes are being 
manufactured by several units in the 
country The names of the units togethei 
with the quantities/types of tubes pro¬ 
duced by eacli unit during 1984 is as 
given in Table II 


Name ol iho Company 

Sharat Elect!omcs Ltd, Bangalore. 

Punjab Display Devices Limited, Chandigarh. 
Samtol (I) Limited, Bhiwadi 


Teletube Pvt Ltd, Gha/iabad. 
Upturn Anand. Kanpur 
WEBtl. Video Devices 
Limited, Calcutta 


Black-and-white picture tubes are 
being sold by these companies directly 
to TV manufacturers. Till the recent 
import policy for 1985-86, the import of 
black-and-white picture tubes was can¬ 
alised through Electronics Trade & 
Technology Development Corporation 
(ET&T) 

While steps are continuously being 
taken to meet maximum requirements 
thiough indigenous sources and indi¬ 
genous production, the shortfalls would 
be met through imports directly by TV 
manufacturers. At present there is no 
production of colour picture tubes in the 
country 

Scope to set up data bank 

The Standing Conference of Public 
Enterprises (SCOPE), the apex body of 
all central public sector undertakings, 
plans to set up a computerised data 
bank on all public sector units to 
improve their functioning. 

The establishment of this facility is 
expected to help the government in for¬ 
mulating fiscal and economic policies 
and aid these undertakings in imple¬ 
menting them effectively. The project is 

slated to begin operation in a years 
time 


New M0 for Meltron 

Mr Bishambar N, Makhija, IAS has 
recently taken over as managing direc¬ 
tor of Maharashtra Electronics Corpora¬ 
tion Ltd (MELTRON). Mr Makhija has 
done his education at Delhi University 
and after taking his master's degree in 
commerce, has done his MBA from 
USA, 

Prior to this assignment, Mr Makhija 
was administrator in the Municipal Cor¬ 
poration at Nagpur. He was also the 
development commissioner, SEEPZ 
(Santacruz Electronics Export Process¬ 
ing Zone), Bombay for about five years 
from 1978 to 1983. 


Quantity 

244.000 (51 cm) 
23,836 (51 cm) 

(i) 37,673 (31 cm) 

(ii) 27,918 (36 cm) 
(m) 266.176 (51 cm) 

189,826 (51 cm: 
12.012 (51 cm) 
(i) 12.246 (51 cm) 
(n) 845 (60 cm) 


m .AND ABROAD 

A computer on hand 

The CS2 lisa hand-held microcomputer 
specially designed and fully certified for 
use in hazardous conditions in mines, 
paint stores, petro-chemical installa¬ 
tions and oil rigs 

Developed in Scotland, the CS21 acts 
as a notepad, portable data capture unit, 
work study terminal, calculator, 
calendar, stopwatch and electronic tape 
recordei Versatile as a desk-top com¬ 
puter, the CS21 can withstand the rigor¬ 
ous environment of coalface conditions. 
The unit can be supplied with a maxi¬ 
mum of 128k memory and can be pro¬ 
grammed in computer assembly 
language to suit a particularapplication; 
it can also be equipped with basic lan¬ 
guage to allow programs to be written by 
the user. 

A keyboard with click effect' keys and 
two liquid crystal displays are housed in 
a plastic case sealed from moisture and 
dirt The keyboard has 31 keys providing 
61 functions via a full set of alphanu¬ 
meric keys and additional symbol, func¬ 
tion keys There are two liquid crystal 



tland-neld microcomputer for 
hazardous areas like oil rigs 


Table II 
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7iw New DSP desk at the CTS Studios. London 


displays, one with two lines of 24 char¬ 
acters, the other with two lines of 16 
characters enabling the top display to be 
used for giving the operator instructions 
and the bottom display for showing the 
information as it is entered. 

The unit is fitted with a socket that 
allows connection to a desk top compu¬ 
ter via a suitable interface while a small 
auxiliary battery maintains the contents 
of the memory when the CS21 is 
switched off or, when the mains battery 
packs runs down or is removed. 

Science Expo in Japan 

The International Exposition, Tsukuba 
1985, which opened on March 17, 1985 
near Tsukuba Science city in Japan, is a 
six-month science fair sponsored by the 
Japanese government which will run 
through September 16 

Though the main purpose of the expo¬ 
sition is to promote advanced techno¬ 
logy, this is done in a manner which 
allows this technology to be enjoyed 
and appreciated by children and adults 
alike. The themeof the Expo'85 is Dwel¬ 
lings and Surroundings—Science and 
Technology for Man at Home', though 
several exhibits deal with outer space. 
Visitors get a chance hete to look down 
on earth from weather satellites, rockets 
and futuristic space stations. 

A total of 48 countries, 37 interna¬ 
tional organisations, and several local 
and foreign corporations are participat¬ 
ing in the event expected to draw 20 
million visitors during its six-month run. 

Digital television studios 

Significant progress was made in estab¬ 
lishing international standards for future 
digital television studio systems at a 
meeting of a CCIR (International Radio 
Consultative Committee) working party, 
an organ of the ITU, held recently in 
Tokyo when new draft standards both 
for bit-parallel and for bit-serial video 
signal interfaces, defining the intercon¬ 
nections between items of digital televi¬ 
sion equipment were agreed upon 

When published as CCIR recommen¬ 
dations, these standards will enable 
manufacturers, broadcasting organisa¬ 
tions and production houses to proceed 
confidently with digital television equip¬ 
ment design and installation. 

Sound-mixing system 

The worlds first all-digital sound¬ 
mixing system to be sold outside the 
United Kingdom is to be supplied by 


Cambridge-based Neve Electronics to 
the major German radio network WDR 
(Wostdeutscher Rundfunk). 

Neve’s digital sound mixer has been 
specified by WDR for installation in the 
concert hall of a new cultural centre 
being built by the city of Cologne The 
equipment will make it the world's first 
concert hall equipped to make digital 
recordings of live broadcasts. 

The WDR contract includes the provi¬ 
sion of fibre-optic transmission of dig¬ 
itised microphone signals from the 
stage to the mixer, enabling fully digital 
multitrack mastering arid broadcast to 
take place. 


Arusha meet on world 
telecom development 

A World Telecommunications Develop¬ 
ment Conference held in Arusha (Tan¬ 
zania) recently was aimed at studying 
and exchanging views on the many 
aspects of the report, The Missing link' 
of the independent commission for 
worldwide telecommunications devel¬ 
opment, that has national government 
policy implications. 

Delegations from 93 countries, 
members of the International Telecom¬ 
munication Union (ITU), and represen¬ 
tatives from many international and 
regional organisations, took part in the 
conference. The conference elected 
four vice-chairmen from different 
regions of the world, including Mr Ram 
Niwas Mirdha, minister of Communica¬ 
tions for the Asia-Pacific region. 


AFCEA Korean conference 

The AFCEA Asia-Pacific Conference 
and Exposition to be held on September 
17-19, 1985 at Seoul. South Korea will 
have.'Dual Use Technologies for Global 
Communications and Information Pro¬ 
cessing’ as its theme. 

Sponsored by the AFCEA, this profes¬ 
sional conference and exposition will 
provide a latest update in communica¬ 
tions and electronics technology- 
monitoring the newest computer, fibre 
optic andsatelliteapplications and tech¬ 
nologies. The advances in the state-of- 
the-art, high technology will also be 
displayed at the exposition. 

Detailed information on the confer¬ 
ence can be obtained from AFCEA Asia- 
Pacific Conference, Y D. Lee, Yoido, 
P.O. Box 231, Seoul. Korea. 


UNUSUAL 

ACRYLIC 

GIFTS 

FOR OFFICE 
& HOME 

METAL KING 

14, Yusuf Bldg.. 9, A R, St., 
Bombay - 400 003 
Phone : 329614, 336667 
(Bet. 2 to 5 p.m) 
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For Professionals 

In Search of Excellence 



apple compatible. 


Micro II Pint computers have liven specifically designed 
to make your working lime more productive, exciting, 
and creative. Whether you use your Micro II Plus in 
your office, your classroom, your laboratory, you'll be 
impressed with its powerful capabilities and vase of 
operation. 

Special Solutions For Special Needs 

You'll (kscover that a variety of applications are just a 

lew keystrokes away. For example, you can ... 

■ save hours of work by programming the Micro to 
perforin repetitive measurements, calculations, or ' 
procedures ... 

■ write programs in several high-level languages such 

as BASIC, FORTRAN and Pascal, giving you a flexible 
solution for almost any problem ... 

■ write and edit technical papers, articles, und manuals, 
letting the Micro save you hours of editing ... 

• set up a computer-based instrument system, using the 
new IEEE-488 interlace card with any of the hundreds of 
instruments that conform to the IEF.K-488 standard ... 

■ maintain a lab inventory to keep stocked with the 
parts you need and to reduce losses ... 


■ collect data sensors (such as thermistors and 

flow meters), and use your data to control a process or 
experiment ... 

Micro II Makes it Easy 
Programs from the Micro Software Bank are 
packaged with detailed reference manuals which will 
teach you. step-by-step, how to use each program. 

Simply read through each manual, following the instructions 
and completing all the exercises. Your hands-on 
experience makes it easy 

■ programming services to create specialized programs 
or adapt existing applications software to meet the 
needs of your business; 

Micro II Offers Even More 

In addition to extensive software and ease ol 

programmability, Micro also ... 

■ allows you to expand your system as your needs 
grow, because ol its modular method of adding memory 
and accessories ... 

■ offers you exceptional reliability, because of its built-in 
engineering excellence. 

■ assures you of low service costs, because its 
components are easily accessible and socket-mounted 
lor quick replacement ... 


MICRO 

ADVANCE 


O/E/Ms AND DISTRIBUTORS WELCOME 

Office; 52, Richmond Road, Rangalnre-560025 Phone: 562245 Telex: 845-8062 LAE IN 
Works: 745/B, 6th Phase. 24th Mam, J.P. Nagar, Bangalore-560078 Phone: 40888, 

Cable: MICROAD 
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CHOOSE YOUR 


You've known F.LNOVA I’ower Supplies since long. You have used them in all environmental 
< onditions and you know they work. They are efficient and dependable. Now you can select out of the 
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ACTION 

WHY ACTION ELECTRONICS IS 
THE MOST TRUSTED COMPANY IN 
PCS TECHNOLOGY? 


1. We adopt continually developing technology to meet customers 
specific requirements in Printed Circuit Boards. 

2. We have high volume production facilities for T.V. Industries. 

3. Plating facilities—Copper, Bright Acid Tin, Stress Free Nickel and 
Pure Gold. We are also equipped for Tin/Lead Electroplating and 
reflow (fusing). 

4. Green Masking suitable for wave soldering and component legend 
printing in white epoxy ink can be provided on specific order for 
PCB. 

5. Bulk supplies can be made within 4 weeks after photomasters are 
ready. 

6. We have complete facility for PCB artwork and filmwork. 

7. We also undertake PCB Layout Preparation from given Electrical 
Diagram/Schematic. 

8.0ur prices are definitely competitive for bulk quantity orders. 


Mail your enquiries with drawings/specimen samples 

to: 

ACTION ELECTRONICS 

Factory: D.D.A. Shed No 83-A Office: 378, Lajpat Rai Market 
Okhla Industrial Area, Delhi 110006. 

Phase II New Delhi 110020 Phone: 233838, 234107. 
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Electronic 

Techniques 


For 


I n lecent years automatic process control has assumed 
considerable impoitancc in chemical industry due to 
complc-.it> ol" modern processes, increase in plant 
sizes and production rates, rise in labour costs and 
decrease in profit ma igms. I lictc is an evei -growing demand 
lor more and bettei control techniques as these bring 
increased productivity and lower pioduction costs, gi\c bet¬ 
ter and uniform quality ol product and greater salety to 
operating personnel. Meet runic techniques have now' taken 
a lead over othei techniques Im automatic process control 
because of several reasons. 

Reliability. I he majority ol sohdstate control systems 
available tor industrial applications use specially developed 
semiconductor devices with lives longer than that ol the 
equipment being controlled. Once a new control system 
using these assemblies has been tested and set in operation, 
its predictable life is completely independent of duly cycle 
rate. I he absence of any moving parts in sohdstate control 
systems tesulls in completely silent operation and negligible 
deterioration in the functional characteristics. 

Wide experience show's that semiconductor devices are 
liable to failure only during the initial operating period of 
test loading and that if a soaking test of sufficient duration is 
arranged before installation, extremely high reliability is 
assured. 


^Automatic 
Process 
Control 

Part I 


A.K. Kapila 

Speed of response. Where last opeiatmg times aie ol 
impoi lance, electronic controls aie a naiiiial choice as the 
absence ol moving pails lor tiansfening inhumation 
through a system means that delays between command and 
action can be insignificant. With suitable selection of com¬ 
ponents and cardul designing, these delavs can he ieduced 
to total peiiods of a lew micioseconds. 

Cost. With continually nnpioving technology, unit and 
sub-system costs have been considerably reduced and are 
likely to reduce lurihci in I mure. I he installed costs ol 
elcctiomc systems are less loi large plants wheie transmis¬ 
sion distances aie more than 100 niches. I he powei con¬ 
sumption ol modern electronic contiollcrs incorporating 
sohdstate components is also quite low. 

Accuracy. Modern electronic controllers have accuracy 
of +0.25' Digital instruments can have even better 
accuracy. 

Maintainability. One of the most significant improve¬ 
ments introduced in the design of electronic controllers is 
the modular concept ol construction. Plug-in assemblies 
and sub-assemblies have made replacement and repair much 
caster. 

Packaging, lherc have been many recent improvements 
in equipment packaging. Large case instruments have been 
replaced by sub-miniature instruments. Not only have 
instrument sues been reduced, but the density of instru- 
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mcnts has also increased to provide much more information 
in a given panel area. 

Computer compatibility, electronic controllers provide 
convenient, economic interlacing with supervisory digital 
computers and data processing or data acquisition systems. 
This has resulted in the use of more advanced control tech¬ 
niques such as adaptive and optimal control. 

Control fundamentals 

The chemical industries have scores of differing processes. 
Rigid specifications lor each and every product require close- 
control ol hundreds of process variables such as pressure, 
flow, level, temperature etc. These process variables will 
change unless energy or material input equals output. Thus, 
the main (unction of a process control system is to manipu¬ 
late the energy or material inpul-to-output relationship of a 
process, so as to keep the process variables within desired 
limits. 

An automatic controller is a device that measures the 
value ol a process vanable and operates to limit the devia¬ 
tion ol that variable trom the setpoint. A process variable 
that is held within limits is called a controlled variable, Ihe 
automatic controllei regulates the controlled variable by 
making corrections to another process variable which is 
called the manipulated variable. 

Conti ol techniques range greatly in complexity. Selection 
ol a control technique to solve a particular control problem 
requites a detailed knowledge not only ol the basic features 
ol the various types ol electronic controllers, but also ol the 
physical and chemical characteristics ol the piocess fluids 
and mechanical aspects ol piocess equipment such as 
pumps, nnxcis, reactors, heat exchangers and the intercon¬ 
necting piping system. 

Process characteristics 

Selection ol a suitable control technique lor a particular 
process depends on its characteristics, kvery process exhib¬ 
its two cllecls. (i) changes in the controlled variable due to 
altered conditions in the process, generally called load 
changes, and (ii) a retardation or delay in the time it takes the 
process variable to reach a new value when load changes 
occur, called the process lag. T his lag is covered by one or 
more ol the process characteristics ol capacitance, resist¬ 
ance, and dead time. 

Process load is defined as the total amount of control 
agent required by a process at any one time. Process load is 
directly related to the position of the final control element 
'required to maintain the corn;oiled vanable at the setpoint. 
A load change causes deviation of the controlled variable 
from the desired setpoint value and requires a new position 
ol the final control element. Both the magnitude and the rate 
of load change are important in selection of the control 
technique. 

f'he load changes in a process are not always easy to 
recognise. Some of the causes of process load changes are: (i) 


greater or less demand for control agent by the controlled 
medium, (ii) change in composition ol the control agent, (iii) 
changes in ambient conditions, and (iv) changes in process 
reaction rate. 

The capacitance of a process is change in its capacity 
against some reference. In any process, a large capacitance 
relative to the flow of control agent may be favourable to 
automatic control. A large capacitance has a tendency to 
keep the controlled variable constant in spite of load 
changes. It will make it easier to hold a variable at a certain 
value but more difficult to change to a new value. 

Although the overall effect ol a large capacitance is gener¬ 
ally favourable, it does introduce a lag between the time a 
change is made in the contiol agent and the time the con¬ 
trolled variable reflects the change. The collective action 
brought about by an automatic controller to maintain the 
balance in the process depends upon the relative rate at 
which the process reacts. 

I he second basic process characteristic is resistance, 
defined as the opposition to How. If a material is being 
heated in a process with high thermal resistance, it will take 
more control agent to elleet a temperature change in the 
material than in a process with low thermal resistance. 

Many processes, particularly those involving temperature 
control, have more than one capacitance. II the flow ol 
energy passes Irom one capacitance through a resistance to 
another capacitance, there is a transfer lag. 

I tansfer lag in temperature control is always unlavoura- 
ble because it limits the rate at which heat input can be made 
to elleet the controlled temperature. The result is a tendency 
to overshoot the setpoint, because the elleet of the addition 
ol heat is not immediately fell and the controller calls for still 
more. 

I he lag which occurs in processes where it is necessary to 
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Fig. 1: Closed loop process control system. 
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transfer energy by means of a fluid flowing through some 
distance at a certain velocity is called distance/velocity lag 
or dead time. Dead time is often created by the installation 
of final control element or measurement system at a distance 
from the process. Dead time introduces more difficulty in 
automatic control than does a lag at any other point in the 
control system. It delays the process reaction and during this 
interval, the controller cannot initiate coirective action. 

Automatic process control system 

The function of an automatic process control system is to 
direct the forces that give stable plant operation by main¬ 
taining desired values of process variables. An automatic 
process control system is essentially a feedback closed loop 
control system. In closed loop control, the energy input to 
the system is some function of the output. This effect is 
commonly termed as feedback. Hence such automatic pro¬ 
cess control system is known as feedback cqntrol system. 

l'hc elements comprising a typical control system are 
represented by the block diagram in Fig. 1. 1 he essential 
elements ol a feedback closed loop system are. process, 
measuring means, controller and final control element. 

The process is the part ol the system which performs some 
desired function. Usually some form of energy entering the 
process causes the desired operation to take place. 

I he measuiing means essentially consists ol a primary 
sensing element and a transmission system. I he primary 
sensing element detects the process variable to be controlled 
such as pressure, flow, level, temperature etc. l'hc transmis¬ 
sion system produces an electrical output signal, usually in 
the range of 4 to 20mA DC, proportional to the value of the 
process variable. I he measuring system is usually located in 
the held ncai the process and transmits the current signal to 
the coniiollcr located in the control room. 

Ihe controller receives ihe electrical signal Irom the 
measuring system. I he measuring element of the controller 
measures the process variable and converts it to a movement 
on a display device and a control unit. I he display device 
presents the value of the measured variable to the observer. 

I he control unit consists of an etror detector and a con¬ 
trol amplifier. I he error detector compares the value ol the 
process variable with the desired value and produces an 
error signal. The error signal is then led to a control ampli¬ 
fier which produces an output which is a function ol the 
error signal and is suitable in dynamic response and magni¬ 
tude to actuate the final control element. Ihe controller 
output also usually lies in the range ol 4 to 20mA DC. 

Ihe final control element is located in the input to the 
process in the field. It receives the signal from the controller 
and by some predetermined relationship changes the energy 
input to the process to exert a correcting influence on the 
process. 

Operation of the control system 

Assume that the system is operating at equilibrium condi¬ 


tions, that is, the controlled variable equals the setpoint 
value and there is no error. Now, if a load change occurs in 
any part of the system, the equilibrium conditions are dis¬ 
turbed and controlled variable changes. This change produ¬ 
ces an error, which is detected by the error-detection 
mechanism of the controller, 

flic erroi signal to the control amplifier causes the con- 
trollci to produce an output signal which is the result of the 
error. I he final control element, upon receiving the signal 
Irom the controller, changes the energy flow to the process. 

Ihe altered energy How brings the controlled variable 
signal back to the desired setpoint, if the system is correctly 
designed and operating piopcrly. I his sequence of opera¬ 
tions repeats itself as long as there is an erroi. 

I he controller opeiates only when there is an rror. It can¬ 
not predict future action ol the control system. I he purpose 
of the control system is to reduce the ertor when it 
occurs to zero as quickly as possible with a minimum 
amount ol cycling. 

Electronic controller 

Electronic cont roller essentially consists of an error detec- 
toi, control amplifier and RC networks. It receives a DC 
input current signal Irom the transmitter and providesa DC 
output current signal to the final control element. Input and 
output signal level is generally 4 to 20mA DC. I he output 
current ol the controller can drive a final control element up 
to 1.5k impedance. 

I he error signal is generated in an error detector (Fig. 2). 
The error detector essentially consists ol a precision resistor 
ol 62.5 ohms and a precision potentiometer. A zener- 
stabilised reference voltage ol 1.25 V DC is connected across 
the potentiometer. Ihe input signal current ol 4 to 20mA 
DC is passed through input precision resistor which produ¬ 
ces a voltage signal of 0.25V to 1.25V DC. 

I he error detector senses the magnitude and direction of 
the difference between the controlled variable and the set- 
point. I he setpoint is adjusted by moving the pointer to the 
desired value along the indicating scale of thccontroller by a 
knob. I his also moves the setpoint potentiometer so that a 
precise voltage equivalent to setpoint value is impressed 
across the potentiometer. 

I he input signal is compared with the setpoint signal and 
any difference is sent as an error voltage ol -I V to +1 V to the 

9 STABILISED 9 
POWER SUPPLY SL1 POINT 
I 25V ' ADJU5VMt.N1 

V^V—- 

OUI KIT ERROR 

r PRECISION ,NPUr VOLTAGE -1 TO .iv 

4-20 mA DC RESISTOR 

62 511 i 0 1% 


Fig. 2; Error detector circuit of the controller. 
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Fig. 3: Basic operational amplifier circuit of the controller. 

control ampliliei. I lie enoi signal is negative oi positive 
depending on whctliei the com tolled vat table signal is above 
or below the set point signal. When the pmcess vat table and 
setpoint signals ate equal, the pmcess pointei and setpoint 
pointei 'line up’and iliac is noeiror signal 

I he control anipltlict anipliltes thceiroi signal to the level 
requited lor operation ol the Imal eontml element, lhe 
control anipltlict is essentially an opeiational ampliliei 
which is provided with external vatiable R( network lor 
producing various types ol eontml icspotises. 

lhe operational ampliliei is a chopper stabilised DC 
ampliliei ol very high gain, \anoiis eontml actions are 
piodneed by changing leedbaek ol the eontml ampliliei 


through RC networks ol variable tune constants. There isa 
considerable diltcrcncc between the open loop and closed 
loop gain ol the system. Inclusion ol negative feedback 
considerably ieduces the gain ol the system and linearises 
lhe system. I his increases the stability while decreasing the 
sensitivity ol the system. 

lhe operational ampliliei circuit shown in Fig. 3 is the 
basis lor contiollei action. It consists ol an input network 
and a leedbaek network in which the current is equalised by 
the amplifier. II the input current is constant. Cm charges to 
that voltage, lhe feedback cunent. produced by this input 
voltage, charges the feedback capacitor Clb. Once the two 
capacitors are equally chaiged, no current will flow. I he 
slight excess ol input cm rent naessary to sustain ampliliei 
out put is insignificant. 

An input ciioi signal causes an input cunent to llovv. 
dunging Cm. I his amplifier input immediately produces an 
output or leedbaek cunent. Feedback current charges Cm 
to a value that equals the charge on Cm. 

Since the icaction ol the ampliliei is practically instan¬ 
taneous, the teedbaek cunent constantly Hacks the input 
ermr signal. As these two equal currents vary .adding to and 
subtiuctmg limn thcchaigc ol the capacities, these charges 
always remain the same. As a icsult ol this action, the 
summing junction ol these two capacitors is always essen¬ 


tially at a gmuiui potential. 


(To be concluded) 
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ALFA PRODUCTS COMPANY 

FF-11 Ba)aj House. 97-Nehru Place. Post Box 4324 

New Delhi-110 019 
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For All Your Computer Requirements of 

INTEGRATED CIRCUITS 
MICRO PROCESSORS 
MEMORIES 
EPROMS 

MASS STORAGE DEVICES 
PERIPHERAL CONTROLLERS 

NETWORKING AND COMMUNICATION 
DEVICES, FLOPPY DISK DRIVES, 
POWER SUPPLIES, 

COMPUTER CONSUMABLES 
IBM/PC/XT COMPATIBLE—SKD, CKD 


Please Contact 

INTERMIN ENTERPRISES PTE LTD 

27-01 UIC BUILDING 
5 SHENTON WAY 
SINGAPORE 0106 
TELEX: RS 34074 COMCRA 
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surya range off 
electronically 
temperature controlled 
soldering stations 

For all your Precision Soldering 
and De-Soldering needs 


SURYA-1 

Soldering Station 


SURYA-5 
De-Soldering Stn. 


SURYA-2 
Soldering Station 


SURYA - ID 

Digital Soldering Stn. 






Offers highly professional temperature 
controlled hand soldering working on 
an isolated low voltage. Stepless tem¬ 
perature control over a range of 
200° C to 400° C, is best suited for 
multipurpose quality soldering. Perfect¬ 
ly grounded tip and a wide range of 
inter-changeable long life solder bits 
make the model more versatile in its 
application to solder various sensitive 
electronic components especially CMOS 
IC's.MOSFElS etc. Has negligible swit¬ 
ching transients and spurious voltage 
effects. Input A.C. 230 Vohs. Output 
24 Volts, 40 Watts. 


This self contained De-Soldenng station 
offers all the features teqmred to work 
on complex PC - Boards to achieve cost 
effective repair and faufi correction. 

The temperature ol the De-Soldering 
Iron, which is controlled electronically 
continuously variable between 200° C 
in 400° C. The compressor can be 
conveniently operated with a foot-pedal 
switch for sucking solder. Different 
sires of nozzles for fitting to the De- 
Soldenng Iron are also available. 

Inpui A.C. 230 Volts. Ouiput 24 Volts. 
40 Watts. 


We manufacture Low Voltage and Wattage 
Soldering stns. also as per your requirements 


For further particulars please contact 



NAVANIDHI ELECTRONICS(P)LTD 

PLOT NO. N-23, H.M.T. COLONY, 
NACHARAM ROAD, 

HYDERABAD- 501 507. PHONE 851088 


Operates on Low Voltage isolated supply 
and provides a stabilised fixed temper¬ 
ature ol 350° C at the up. Other 
features like giounded up. interchange¬ 
able wide range of long life Solder bps 
etc., are also incorporated in Hits model. 
Input A.C. 230 Volts. Outpui 18 Volts. 

25 Watts. 


Has all the features of SURVA-1 model 
and in addition a 3 digit LEO display 
for providing instantaneous ’Set and 
'Actual’ tempeiatutes is available. 
Input A.C. 230 Volts. Output 24 Volts, 
40 Watts. 


Long life Soldering tips for 
Surya soldering stations irons 
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Name To Be Remembered 
For Quality Electronics Wires 
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Miiniilacturcrs <>!:■ 

* Flat Ribbon Wires 

* Hook up Wires * Pick up Wires 

* Flexible Wires * Mike Cables 

* T.V. Feeder Wire * EHT Connectors 

* And other types of Electronics Wires. 
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-.')/! (ILL Street No, 11, Vislnvas Nagar, Delhi 1 10032 
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devastating power line voltage spikes, glitches, hash, 
electrical noise, rfl. emp, esd and many other harmful 
Intruders that can plague your equipment 


It M( D 11Y 

Electronics Regional Test Laboratory^) 

Or PI Of fLECTHONICS CO VI. Of- INDIA 



All Kinds Of ICs To Meet 
All Kinds Of Needs 


• MICROPROCESSORS DEVICES 
o COUNTER CHIPS 

• DVM-DPM CHIPS 

• MOS/LSI CHIPS 

• TTL/C’MOS/UNEAR 

e OPTOELECTRONIC PRODUCTS 
e TRIMPOTS. ZENNER DIODES. CRYSTALS 
o TANTALUM CAPACITORS 
e TRANSISTORS/UJT S 
e SOCKET. CONNECTOR. FLAT CABLES 
e COMPUTER MEDIA PRODUCTS 

For details 




Computers 

625, Panchratna, 

Mama Parmanand Marg, Opera House, 
BOMBAY-400 004 • TELE: 38 49 23 




•pS* 

TV SIGNAL 
BOOSTERS 

for perfect & clear reception 
with special short circuit 
Indicator in the Power Supply 
for color & Black/white TV. 
suitable for fringe, Deep fringe 
& far fringe areas. 



LABGEAR INDIA 

690, KUNOE WALAN AJMERI GATE DELHI-6 

_P£»g,nfc.aL9 F7 __ 
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QUALITY 
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USERS. 
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Electromagnetic 
Interferences 
on Power Lines 


H J. Zala 


I nterferences are the most common cause of malfunc¬ 
tion in the electronic system. Interferences can impair 
correct operation, render operation impossible or 
even destroy the equipment. Interference can enter 
into the electronic system through conductive paths like 
power cables, signal cables, ground etc or through radiative 
paths like equipment's case, 01 through both. This situation 
is shown in Fig. I. 

Power line interferences 

Interferences present on power lines are most crucial and 
are encountered frequently. Noisy equipments like motors, 
switches, relays etc sharing the same power line add to the 
interference. Momentary power interruptions also generate 
interference. 

Local power distribution line acts as a huge antenna and 
picks up all forms of man-made and natural emissions. 
Lightning during thunderstorm, static electricity generated 
in the atmosphere and powerful waves generated by broad¬ 
casting stations and transreceivers are picked up and distrib- 
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Fig. I: Various modes of interferences. 


uted to all users in addition to the pollution accepted from 
other sources. 

Fig. 2 shows a typical plot of conducted emissions present 
on power lines. The high level of interference present below 
1 MHz results from fluorescent lamp and other home 
appliances within installation. The spectrum beyond I MHz 
is mainly contributed by the broadcast shortwave HF, TV, 
FM and other electromagnetic emissions intercepted by the 
power line. 

If interferences are to be removed from a power line, it 
must be established whether the interferences present are in 
common mode or differential mode. Common mode inter¬ 
ference is one in which interference exists between phase- 
earth and neutral-earth lines. In differential mode, 
interference exists between phase-neutral lines. Both these 
states are shown in Fig. 3. 

Isolation transformers, chokes and filters are extensively 
used to reduce interferences present on the power lines. The 
following paragraphs discuss the characteristics of these 
devices and the situations in which they can be used. 

Isolation transformer 

A conventional transformer magnetically couples desired 
energy from primary to secondary while isolating the wind¬ 
ings from one another. However, in such a transformer, 
isolation between primary and secondary is poor. The noise 
potential between primary and ground reaches the secon¬ 
dary through resistive and capacitive coupling between the 
transformer’s windings. 

Isolation transformer is designed such that the interwind¬ 
ing resistive and capacitive couplings get minimised. In 
isolation transformer, a grounded conductive foil called 
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Fig. 2; A typical plot of interferences present on power Unes. 


laraday shield is placed between the primary and secondary 
winding to divert most ol the primary noise current to 
ground. 

However, electrical noise is still coupled into the secon¬ 
dary because of the electrostatic field around the laraday 
shield. This problem is overcome by using a unique box 
shielding technique which provides extremely high impe¬ 
dance of the order of 10,000 megohmsand capacitance from 
0.005 to 0.0005 pF between the primary and secondary. 

An isolation transformer offers common mode rejection 
trom 120 dB to 140 dB. It also reduces differential mode 
noise to a certain extent. A good isolation transformer 
effectively eliminates interferences up to 50 kHz. For high 
frequency interference suppression, filters arc used along 
with the isolation transformer. It is a good practice to use 
twisted shielded pair and an EMI suppressant tube in the 
secondary to reduce the differential mode interference. 
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Fig. 3(a); Differential mode Interference. 
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Chokes 

Although it is possible to use large value capacitors 
between phase-earth and neutral-earth power lines, safety 
regulations in most of the country limits their value. The 
capacitor between phase and neutral is limited to keep the 
switching current to a reasonable value, when load is 
switched on and off. Hence with capacitors alone, it is not 
possible to reduce interference to a desired value and nor¬ 
mally inductors are used with capacitors. There are three 
types of chokes used in interference suppression: 

1. Satugjpi$$hoke. 

2. MbiSpililg-core choke. 


w 

Fig. 3(b): Common mode interference. 

3. Rod-core choke. 

Saturable choke. Saturable core offers high inductance at 
switch-on when current is zero and low inductance when core 
magnetic material gets saturated, i.e. at nominal current. An 
attenuation of about 70 dB can be achieved using these 
chokes. 
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Fig. 4: Typical application circuit for a saturable choke. 

A typical application circuit is shown in Fig. 4. A satur¬ 
able core is connected in series with thyristor which extends 
the current rise time, thereby reducing the differential mode 
interference. 

King-core choke. Common mode interference is attenu¬ 
ated using ring-core choke. Ring-core choke consists of two 


placed between phase-earth and neutral-earth lines. For the 
removal ol differential mode interference, filter must be 
placed between phase-neutral lines with or without involv¬ 
ing earth line. 

I Jnderstanding ol filler parameters greatly helps in select¬ 
ing the proper type of filter. A briel description of these 
parameters is given below. 

Rated voltage. I his represents the maximum admissible 
continuous operating voltage. It this voltage exceeds by 20 
pet cent then the filtei might get damaged. 

Rated current. 1 his is the maximum operating current 
that the Idler handles at a specified temperature. The rated 
current reduces with increase in temperature 

Leakage current. Common mode interference is reduced 
by connecting capacitors between phase-earth and neutral- 
earth power lines. When the AC voltage is applied, a current 
Hows through these capacitors to ground. 

For safety reasons, this current must not exceed a certain 
maximum value. 1 here arc certain regulations regarding the 
interference current which can be pumped to the earth ter- 
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Fig. 5: Typical application circuit for a ring-core choke. 

or more identical windings. One winding is introduced in 
phase and the other in neutral line. The 50H/ current, which 
induces magnetic fields in the ring core is sclf-cancelling and 
hence no voltage drop at 50 Hz is experienced, whereas 
common mode interference produces supporting field and 
hence gets attenuated. A typical application circuit is shown 
in Fig. 5. 

Rod-core choke. When the loat^current is more than 100 
amperes, then instead of saturable choke, rod-cores are 
used. The inductance of rod-core choke always remains 
constant. 

Power line filters 

It is preferable to filter out interference before it gets to 
user areas. This ts accomplished by the use of power line 
filter. Power line filter passes the 50Hz mains frequency with 
very little attenuation and provides high attenuation from 
low frequencies such as I kHzto I GHz, depending upon the 
type of filter used. 

The objective of the filter is to reduce both common mode 
and differential mode interference to a harmless level. For 
removal of common mode interferences, filters must be 


TABLE 1 

Maximum Admissible Leakage Current as Per I EC Standard 


(lass of Appliance and 
Application 

Domestic 

Portable 

Fixed location motor equipments. 
Fixed location healing equipments 

Medical appliances 
Analytical 
-Medical 
Computers 
Instruments 


Leakage 
( urrent (max.) 


0.75 mA 
,F5 inA 
5.0 mA 


0.5 mA 
O.i mA 
0.5 mA 
3.5 mA 


minal. In lact, these regulations along with operating vol¬ 
tage determine the size of capacitors whichcan be connected 
between phase-earth and phase-neutral lines. 1 able I gives 
the leakage current limits for a typical class ol equipments. 

Insertion loss. This is the ratio of output voltage to input 
voltage at a particular frequency, expressed in dB. This 
represents how much each frequency component of interfer- 
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Fig. 6: Typical configuration of a reactive filter. 
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cncc will he attenuated while passing through the fillet. 

An impoitant point to be noted here is that the tiguies 
given in the inanulaciuier catalogue lepresent the measure¬ 
ment taken with 50-olini source and 50-ohm load impe¬ 
dance. I his is hardly the case in actual practice Hence, 
depending upon the souice and load impedance, you may 
get beltci or delerioiated perlorniance. 

• While studying the manulacturer catalogue.eleai distinc¬ 
tion should be made between attenuation ollered lot com¬ 
mon mode ami ililleiential mode and should be compared 
with the icquiiciucnts. 

Different filter configurations 

Mainly tlucc types ol liltcrs aie available: (t) reactive 
filters, (n) lossy line filters, and (iii) active fillers. 
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Fig. 7: Attenuation characteristics of typical reactive filters. 


Keuettve Idlers are widely used, lossy line liltcrs are a 
relatively new concept and ol let better peiloimance com¬ 
puted to icaclive lilteis However they are costly. Active 
lilteis uie normallv not used in powei line filtering 
applications. 



mum admissible earth leakage current. Fig. 7 shows the 
typical attenuation obtained by this configuration. 

Wide-hand filters for stringent requirements are olten 
made up by combining two or three stages (Fig. 8). The 
Irequency range of such filters can easily extend up to I 
(ill/. Sometimes, resistors are added to discharge large 
capacitors connected between phase-neutral. Surge diver¬ 
ters, like varistors, are often used to limit large transients 
present on the power lines. 

When there is a possibility ol large common mode inter- 
lerence, filters with earth-line chokes are used (Fig. 9). When 
extet nal interference occurs simultaneously on all the three 
lines, then only interference current flowing in the phase and 
neutral lines are effectively attenuated by the filter. The cur¬ 
rent (lowing in the earth line, however, gets into the equip¬ 
ment without hindcrance and flows back via HF-carth as a 
displacement current to the interference source. 

An earth-line choke at the filter input effectively attenu- 

L1 L2 L3 
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Reactive filters 

Reactive lilteis basically consist ol a combination ol high 
impedance scnesciicuils(chokes)and low impedance paral¬ 
lel circuits (capacitots) ol desired licquencv range. 

I ig h shows the typical conligmation of a fillet. C’apaci- 
toi ( \ connected between phase-ncutial is responsible lor 
the itteiuialion ol diltcreniial mode interleienec. Inductors 
I I and 1 1 ollei high impedance paths to common mode 
signals and attenuate them, while ollciing little attenuation 
to updating licquencv. Ihcse mduetois are constructed on 
ring cores with two identical windings. Iliese windings are 
arranged symmetrically so that the operating current (50 
\\/) produces opposing lluxes in the two windings ol the 
magnetic materials. 1 Ins prevents saturation ol the core 
matenuls at the nominal operating current. 

In contrast, lot the common mode signal, two fields sup¬ 
port each other and hence experience full attenuation. I he 
remaining common mode interference current is returned to 
the eaivia capacitor C'y. Attenuation of interference is 
directly $0! ueneed by the value of Cy. However, as menti- 
o.«4#jper. their value is limited by regulation of maxi- 
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common mode interferences. 
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ates this common mode interference current. Filters with 
earth-line chokes have in general a lOd B higher attenuation 
compared to reactive filters. 

Lossy line filters 

The principle involved in the lossy line filtei is different 
than the conventional one. Here, the unwanted interference 
energy travels through a ‘lossy’ medium surrounding the 
conductor, where it is absorbed and dissipated. The lossy 
medium offers high interference attenuation and low Q. 

The main advantage of lossy line filter over the conven¬ 
tional reactive filter is that here the unwanted energy is 
absorbed rather than rejected. Hence, the problem asso¬ 
ciated with reactive type filters like mismatch, reflections, 
grounding and high VSWR are absent here. 

Practically no reactive current is present because there is 
little shunt capacitance. Since there is no saturation at high 
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Fig. 11: Cut-section of a lossy line {liters. 

means lor suppressing unwanted interferences, they arc 
merely slipped over insulated or uninsulated standard wires 
or cables. 

Suppressant tubes are made up ol lossy materials, which 
absorb high Irequency energy. Suppressant tubes will not 
cause DC or low Irequency AC losses. They are available in 
different diameters from 1.25mm to 12.5cm and offer an 
attenuation of 20 dB at 100 MHz and lOOdBat I GHz and 
above. □ 
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Fig. 10: Comparison of attenuation characteristics of reactive 
filter and lossy line filter. __ 

currents, this type of filter oilers constant attenuation at all 
types of load conditions. Here, the ringing problem asso¬ 
ciated with interference spike refection is not present, as 
energy is absorbed rather than rejected. 

This type of filter offers attenuation of 50 d Band more in 
the frequency range of 10 k Hz to 100 G Hz.. Fig. 10 shows the 
comparison of attenuation characteristics of conventional 
reactive filters and lossy line filters. 

This type of filter is also available in flexible cable form. 
Construction details for this are given in Fig. 11. This type of 
filter is very useful in high frequency applications. These are 
available in various sizes and current capacities. 

Suppressant tubes 

Suppressant tubes provide a simple, low cost, efficient 
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Contacts you can rely on 

We can offer you an ideal connector suitable 
to couple electrical appliances and systems 
of devices. 

Our interface-connectors, of course, are 
compatible with IEC 48 B/126 meeting the 
regulations as per DIN 53480 and VDt 
0203, respectively. 

With modern connection techniques 
provided for (wire-wrapping technique, 
insulation displacement and crimp 
connection) we do meet your requirements 
as well. 

For completion purposes we deliver handles 
with straight ana squared-off cable bushing. 
For detailed information we will provide you 
with our catalogues and data sheets. 
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Matsushita Electric, Japan 



A-3 Type Digital Plotter VP-6802A 

450 mm/sec (18inch/sed High speed, 8-^olor 
Graphics Intelligent Software. 



Digital Storage Oscilloscope 

Linear Interpolation, 2 K Word Memory, 
YES/NO Decision Function 


Logic Analyzer VP-3662A 

100 MHz, 48 CH, 1 Khit/CH, 
16-bit/U-blt mnemonic displays 
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DC to kHz, Data memory 64 K-word 
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Opening a new frontier 
in component reliability 
in India. 

In collaboration with Shin Ei Tushin Kogyo Co., 

Ltd. (STKC) of Japan, makers of the 
internationally reputed Rubycon' capacitors that 
go inter the big names in World electronics, 

Webel Sen brings you Japanese standards of 
quality and precision. 

Websen aluminium electrolytic capacitors 
Manufactured on Japanese production machines 
in a modem air conditioned factory, Websen 
capacitors are made to strict Japanese standards to 
specs JIS C 5141 and quality control conforms to 
MUST!) 1051)- the standards set by the l ! .S 
Government for military research and use 
Websen range includes Radial (TW), Axial (TT) 
and Lug (I.) types to cover a wide range of 
applications in televisions, VCRs, radios, cassette 
recorders, two in ones, industrial electronics 
equipment . 

THE SPECIAL FEATURES OF WEBSEN 
CAPACITORS ARE. (A) LOW LEAKAGE CURRENT, 
(B) LOW DISSIPATION FACTOR, (C) SMALL 
PHYSICAL SIZES (D) HIGH RELIABILITY AND 
(E) VENTIjP RUBBER SEAL FOR RADIAJ.S Hff 
AND ABOVE FOR ADDED SAFETY. 

The exceptional strength of Websen 
Lug/Can type capacitors lie In the following 
features: 

1. TRUE TO SPECS. 

2 . HIGH RIPPLE CURRENT WITHSTAND. 

3. HIGHER POSITIVE TOLERANCE, 
INCREASING CAPACITOR LIFE. 

Websen offers a better choice of the highest 
quality. 
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Organising 
an Electronic Unit 
for Mass Production 

Part I 


C. Mohan 


T he growth of electronic instrument industry has 
been phenomenal over the last ten years. With the 
introduction of consumer electronic products like 
B&W and colour television receivers, it has won 
its laurels. In India, a lot of industries have sprung up in the 
organised sector for manufacturing B&W and colour televi¬ 
sion receivers, tape recorders, radios, two-in-ones, plain 
paper copiers, electronic typewriters and personal 
computers. 

All these products are mass-produced the world over 
because of their mass marketability. Also, even professional 
instruments like electrocardiographs need to be mass- 
produced in India in order to offer competitive prices for the 
export market. 

The scope of this article includes organisation, production 
aids, testers, software, production management, inspection 
and designing for mass production. Sales and financial 
aspects have been excluded from the discussion. 

MPU ORGANISATION 

Fig. 1 shows the organisation chart of a mass production 
unit (MPU). Here, except sales and design departments, all 
the other departments are under the MPU executive, the 
manufacturing manager. These two functions must be separ¬ 
ated from the manufacturing manager in order to efficiently 
organise the unit. We assume that there is steady demand for 
the MPU product and any reasonable increase in production 
levels will be absorbed by the market. Checking the design 
aspects and trying to improve them do not concern the 
manufacturing manager although he may discuss the mat¬ 
ters with the persons concerned. Similarly, we assume that 
the manufacturing manager is not to bother about arranging 
and controlling finance although he is required to keep the 
inventory to the minimum possible and ensure good 
production. _ 

Mr C. Mohan is the deputy production manager at BPL India, Bangalore 
and specialises in mass production methods. He has authored and co¬ 
authored several articles on electronics, organisation, management, 
methods and manufacture, both in Indian and foreign journals. 
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Assembly line is controlled b> ihc assembly manage! who 
is responsible for shop scheduling, assembly and testing. 
Chiel quality control officer takes care of incoming, on-line 
and finished product inspection. It is essential that both 
these inspection departments are under one person since 
there is bound to be difference of opinion regarding some 
qualify aspects, particularly attributes if they are controlled 
by two persons. Material controller manages stores, plan¬ 
ning, Kardcx control and purchase. 

As soon as sales targets arc received, he plans for procure¬ 
ment. Accounts officer is there to make payments and 
account money received from head office. Maintenance 
department looks after periodical preventive maintenance 
and attends to breakdowns. Zero or minimum downtime of 
any machinery is the aim of this department. An administra¬ 
tive officer is also available for general, personnel and admi¬ 
nistrative routines. 

PRODUCTION AIDS 

Production aids are equipments which help manual, auto¬ 
matic or semi-automatic assembly in an MPU. If the opera¬ 
tors’ attention and intervention required in the assembly are 
very minimal, it is called automatic assembly; if the assembly 
requires frequent operators’ intervention and still is better 
than manual assembly, it is termed semi-automatic 
assembly. 

Programmable locators 

There are several semi-automatic programmable locators 
with which either component insertion or wire-wrapping can 
be carried out in an easy and speedy way suitable for MPU. 

A typical unit available from Assembly Automation can 
be used for component insertion as well as wire-wrapping. 

Component insertion. The unit contains cassette memory, 
plug-in keyboard, universal board edge mounting rails, 
LED lighted parts, bins and DIP dispensers for the purpose. 
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Fig. I: Organisation schematic of a mass production unit. 


I he operator merely picks up the part from a bin indicated 
by its LED lamp and inserts it into the board where a light 
dot appears. The direction of the part is oriented according 
to flighted symbol on the panel above. The only thing the 
operator has to recognise about the part is the plus end or pin 
1 of a multi-pin part. Fig. 2 shows part of the unit. Compo¬ 
nent location lamp, corresponding orientation lamp and 
component bin lamp are sequentially switched to remove 
insertion errors. 

Bench or floor model bin sets provide easy access to SO or 
100 different discrete parts. These bins are grouped in sets of 
five to provide a quick load/unload feature for convenient 
pre-kitting of jobs. Conductive bins for keeping MOS devi¬ 
ces are available. Static protected 1C DIP dispensers for up 
to 40 different devices are provided. Each removable tray 
fitted conveniently on the unit can hold up to 10 tubes of 
approx. 7.6mm, 10.1mm and 15.2mm wide ICs. 

Programming for component insertion is extremely sim¬ 
ple. It is accomplished by mounting a sample board in the 
machine and ‘Walking through’ the assembly process. Hori¬ 
zontal and vertical keyboard controls are used to drive the 
light dot source behind the board to a particular component 
hole. For each part, a two-digit quantity for one board, bin 
number and orientation in 45° increments (flashing if polar¬ 
ity is required) are keyed in. 

After 400 components have been completed, an audible 
signals that machine memory is full and this block of 
im has to be permanently stored. This is done by 
ia fresh cassette into the built-in mini-cassette unit 


and pushing a ‘write’ button. If more steps are needed, 
programming may now continue for another 400 steps and 
so on until the board is complete. 

Up to 16 boards can be assembled on the machine at one 
time with a single-board program automatically repeated at 
each board whose origin point has been designated. Board 
positions may be skipped at any time by eliminating the 
corresponding origins. During assembly, cassettes are read 
into machine memory in 400 step blocks. The operator uses a 
foot-switch to move from step to step within the block. An 
audible tone signals when a bin change occurs and a new part 
is needed. If a board is completed in 400 steps or less, the 
operator merely pushes ‘reset’ to start a new board at step 1. 
Controls arc also provided for fast stepping and backward 
stepping. 

There is no software requirement in the unit. Also, X-Y 
coordinate information about the parts to be loaded need 
not be fed to the unit. 

A ‘stretch-shrink’ feature allows deleted steps to be 
removed or new steps added and the remaining steps renum¬ 
bered automatically. Changes and additions are quickly 
made by advancing to the block and step of concern, switch¬ 
ing to the program mode to make the new setting, storing 
this step, and again writing the block. 

Wire-wrapping. A moving tool rest serves as a guide for 
the tip of a hand-held wrapping tool and automatically 
aligns with each wire wrap pin in a programmed sequence. 
The operator is thus freed from the tedious and error prone 
task of taking information from a written list and usually 

ELECTRONICS FOR YOU 
















searching for the correct place to put the wire. Instead, the 
operation may be done with very little concentration and 
yisual effort. 

Here also programs stored on magnetic tape cassettes are 
read into machine memory, 400steps at a time for execution. 
The operator uses a foot-switch to advance through the 
400-step block. Digital displays and controls are provided to 
show step number, wire length or bin number, wire routing 
(if needed) and second end of wire indication. Controls allow 
back stepping, fast stepping and resetting to step 1. LED- 
indicated wire bin sets provide easy access to 18 or 36 pre-cut 
and stripped wires. 

Programming consists of mounting a sample board and 
driving the pointer to each pin in the desired sequence with 
keyboard controls. The machine will automatically calculate 
the required wire length. Alternately, a wire length or bin 
number may be entered manually from the keyboard. LED 
arrow symbols may be programmed to light or flash to 
indicate wire routing and second end of wire information. 
Each step is stored in machine memory by pushing the ‘store' 
button. By a combination of fast slewing and stepping 
2.54mm per keystroke, an operator may quickly drive from 
one pin to any other that is on the same 2.54mm grid pattern 
without worrying about exact alignment. Off-grid positions 
can also be handled. 

As in the component insertion operation, after 400 steps 
have been completed an audible tone warns that machine 
memory is full and this block of program must be perman¬ 
ently stored. This is done by inserting a fresh cassette into the 
built-in mini-cassette unit and pushing a ‘write’ button. Pro¬ 
gramming may now continue until the board is completed. 
Each cassette holds four 400-step blocks. Average program¬ 
ming time for a given board is less than the time required to 
manually wrap the same board. Fig. 3 shows the wire¬ 
wrapping arrangement. 

Wire-wrapping tools 

In an MPU product, the need for a faster, more reliable 
and inexpensive method of making electrical connections 
has become a necessity. The solderless connection by wire¬ 
wrapping technique is now a standard method of making 
connections to terminals in high density MPU products. The 
strength of a wire-wrapped connection is considerably in 
excess of that of a solderless one. It is less easily stripped 
from the terminal and is less subject to breakage. The con¬ 
tact areas of a wire-wrapped connection remain gas tight 
when exposed to temperature changes, corrosive atmos¬ 
pheres, humidity, and vibration. 

A wire-wrapped connection is made by coiling plated 
copper wire around the sharp comers of a terminal under 
mechanical tension. By (hist, tire oxide layer on both wire and 
terminal is crushed or sheared, and a clear, oxide-free metal- 
to-metal contact is obtained (Fig, 4). The terminal must have 
at least two sharp edges. 

A distinct advantage of wire-wrapping is the ease with 
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which a wire may be removed from a terminal to correct 
errors or modify wiring. An unwrap tool is slipped over the 
terminal, engaging the first turn of the connection. By rotat¬ 
ing the tool, the connection is removed within seconds with¬ 
out damage to the terminal. 

Generally, bare wire is wrapped around the terminal. 
Alternatively, in addition to the bare wire, a portion of 
insulated wire can also be wrapped around the terminal. Fig. 
5 shows these two situations. 

There are four types of wire-wrapping tools: (i) pneu¬ 
matic, (ii) electric-powered, (iii) manual, and (iv) battery- 
powered. 

Pneumatic wire-wrapping tool is air-powered The flexi¬ 
ble air hose in the tool is connected to a compressor. The 
tool-head rotates at about 3000 to 4500 RPM. It receives air 
at about 80-100 psi through a hand-operated switch. Any 
wire size between 0.2 mm and 1 mm can be used. 

The electric-powered wire-wrapping tool is available for 
110, 48, 220 and 240 volts AC/DC operation. A motor 
rotates the tool-head at about 4000 RPM at the flick of a 
switch. Some manufacturers incorporate a back force device 
to prevent over-wrapping which might otherwise occur with 
small wire diameters. Optionally, it is provided with a revers¬ 
ing switch for power unwrapping. Also, wire cut-and-strip 
attachment is available for PVC insulated wires. 

Manual wire-wrapping tools are designed to produce 
wire-wrapped connections by merely squeezing the trigger. 
Each squeeze of the trigger provides ten revolutions of the 
bit on the tool-head. Fewer wraps can be achieved by adjust¬ 
ing the strip length of the wire. 

Battery-powered wire-wrapping tool uses two C-size 
rechargeable nickel cadmium batteries. This light weight 
tool can unwrap if the batteries are put in reverse. Anti 
over-wrapping device is optionally available. 

All types of wire-wrapping tools find use in an MPU in 
different stages of production. One has to take the following 
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Fig. 3: Programmable locator—wire-wrapping arrangement. 


precautions while using these tools: 

1. The tool should be kept on the terminal until the wrap 
is complete. Early removal can result in spiral and open 
wraps. 

2. Tool should not be pressed hard. Excessive pressure 
can lead to over-wrapping. 

3. Each wire size has a tool bit and corresponding sleeve. 
Wrong bit and sleeve can cause loose wraps. 

4. I he stripped end of the wire should be pushed in all the 
way. 

If too many interconnections through wires and Hat cables 
are present in an MPU product, then probably aids such as 
automatic wire-strippers and flat cable and tubing cutters 
are required. 

Automatic wire-stripper, in such a unit made by Eubanks, 
a keyboard is used to select wire length, number of pieces 
produced and delay between cut and strip actions. Cut and 
strip assemblies are powered by compressed air. The microp¬ 
rocessor in the instrument can be programmed from the 
keyboard to store as many as ten separate combinations of 
lengths and batches, any of which can be called up at will. 
Three types of stripping blades are used: V-type, radiused 
V-type and die-type. 

V-type blades are adjustable to accommodate a range of 
wire sizes. They are used for soft insulations such as PVC. 

Die-type blades are made to fit both the conductor and the 
insulated diameter of the wire. They cut through most—but 
not quite all of the insulation. The thin remaining section of 
insulation is broken by being pulled against the blades by the 
strip assembly clamps, thus minimising the possibility of 
nicked or scraped wires. 

Radiused V-type blades have a radiused cutting edge in 
the throat of the vee that fits the conductor. Unlike die-type 
blades, they can be used to strip wires with different insula¬ 
tion diameters. 

Blades are available for stripping teflon, kynar, vukene, 
tefzel, mil-ene, kapton, rubber, glass, PVC and other 
wrapped or extruded insulations. Wires need not be of single 
conductor only. They can be coaxial, cable, power cable, 
telephone cable etc. 

Flat cable and tubing cutters cut plastic tubing, wire. 


ribbon cable, tape and other linear material to preset lengths 
accurately and at high speed. It uses a stepping motor to 
drive the feed rolls. Cutting lengths are variable from 0.5mm- 
to 2539.9cm in increments of 0.5mm. Both wire lengths and 
batch count are entered through the keyboard. 

Soldering station. For repair work in an MPU, small 
soldering stations should be installed in various stages. 
Almost all latest products carry MOSand CMOS devices. 
These devices warrant use of 24-volt low leakage, grounded 
iron in the soldering station although it may receive 230 volts 
AC. It is better if temperature control (I00°C to 500°C) is 
also provided. 

Desoldering aids. Nowadays most equipments carry 
plated-through hole (PTH) PCBsand multilayer PCBsfrom 
which components cannot be removed easily for repairs. 
Heating the solder which holds the component and vaccum- 
sucking it is the method to be adopted. Desoldering stations 
do this job nicely. Installing these at all essential points in an 
MPU is a necessity. 

The desoldering station is fitted with a vacuum pump 
which does not require external supply of air. The vacuum 
pump is activated by a foot-switch. A pistol grip iron which 
carries a see-through solder collector and a hollow desolder- 
bit heats and sucks the solder from the PCB. Temperature to 
the soldering iron is controlled through a switch. This facili¬ 
tates widest variety of desoldering applications. In general, a 
30-watt soldering iron is provided. The suction hose is made 
out of heat-resistant material which eliminates the possibil¬ 
ity of accidentally piercing the hose with the heated tip. 

Manual desoldering pumps are also available in plastic 
construction as well as metal construction. In the metal 
construction type it will be conductive through the full 
length of the tool. The tip is a special bronze alloy, composi¬ 
tion designed for long life and static electricity discharges 
automatically through the hand of a grounded operator. In 
this manner it becomes suitable for removing sensitive 
CMOS components. Suction is by a spring loaded piece of 
plastic or metal which gets released by hand trigger, It is 
obvious that a soldering iron has to be used in conjunction 
with this manual desolder pump to melt the solder for suck¬ 
ing it. Teflon tip is also used in the manual desolder pumps. 

Device handler. Some devices have to be handled very 
carefully to avoid electrical and mechanical damages. For 
example, MOS devices will fail if exposed to static dis¬ 
charges. To avoid this, an automatic device handler has been 
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designed. The speed achi^veabie is a desirable quality in an 
‘MPU. 

A typical handler fits dual-in-line ICs into sockets of 
testers, removes them after the tests are over and then dis¬ 
charges them into one of the predesignated output reser¬ 
voirs. Speeds as high as 3600 devices per hour can be 
achieved. Handler and test system should be properly 
grounded. Errors possible in manual handling of devices are 
totally eliminated here. In fact, this automatic handler can 
be a part of the test system. 

Lead bendelr. There, are hand tools for rapidly bending 
component leads to preset dimensions. Pointers on the tool 
accurately set the lead distance to match hole to hole loca¬ 
tions on the PCB. Setting and bending adjustments are made 
by simply turning a thumbwheel to the desired spacing. 

Lead wires are securely held during forming to prevent 
lateral stress on component body. Components arc always 
positioned centrally, for equal leg length. A commonly avail¬ 
able model will bend 0.4mm to 1.4mm diameter leads with 
an easy squeeze of the handles (Fig. 6). 


REGULAR WRAP MODIFIED WRAP 

<■) (b) 

Fig. 5(a): Bare wire wire-wrapping. 

Fig. 5(b): Part of insulated wire wrapped. 

Cut-and-clinch tool. After inserting the component into 
the PCB, the extra lead lengths are cut. The components 
should be held to their respective locations before soldering. 
Hence while cutting the leads, they should be clinched flush 
to the PCB as shown in Fig. 7. Cutting and clinching in one 
stroke burnishes the lead which will improve subsequent 
solder wetting. 

Manual cut-and-clinch tools are available for the purpose. 
In order to reduce operator fatigue and speed up board 
processing, air-powered pneumatic lead cut-and-clinch tools 
can be used. This also provides single motion cut-and-clinch 
action and improves solderability by swaging the metal. This 
requires an opening air pressure of only 50 psi. 

Manual IC Insertion tool. Most of the present day ICs 
come in DIPS with either 7.62mm (0.3 inches) or 15.24mm 
(0.6 incises) width spacing. 

Manual 1C insertion tools in which a twist of the handle 
compresses the pins to proper spacing thereby aligning bent- 
out pins me available. Then one has to simply place the toot 
on the 1C socket on the PCB and depress the plunger for 
instant andaceurate insertion. Most of the tools feature 
chrome plating throughout. This plating and. terminal lug 
for attachment of .ground strap provide reliable static 
dissipation. *, - . ~ 
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DIP IC lead straightener. Sometimes, leads of the ICs are 
found bent even when received from the supplier or while 
handling, it is essentia] that we have ICs with straight leads 
to facilitate automatic insertion, testing etc. Simple, manual 
DIP 1C lead straighteners accepting all standard 8-40 pin 
ICs on 7.62mm and 15.24mm centers are available. 

Fig. 8 shows the construction of the aid. One has to simply 
attach IC carrying tube and slide ICs through forming 
rollers. 

PCB holders. PCB holders ideal for assembly, testing and 
repair on a conveyor belt in an MPU are essential. Holder 
frame rotates full 360° and the steel backed foam cover opens 
from cither end to expose component side of the PCB. Close 
and lock cover is provided to hold components in place. The 
cover can flip over frame on pivot to allow for work on the 
PCB like soldering, cutting, crimping, repair etc. 

Generally, the following features are provided: 

1. Spring-loaded guides to accommodate various board 
sizes. 

2. Angled board position for ease of use plus minimum 
fatigue. 

3. Adjustable foam-lined retaining cover that adapts 
automatically to various sized components. 

4. Removable center bar to facilitate mounting of several 
small boards or one larger board. 

5. Detachable frame which can be used as a carrier to 
transport the stuffed board to the next work station or 
process. 

Simple vice-PCB holders are also available. The vice car¬ 
ries nylon jaws which makes delicate yet sure grip action 
possible. A swivel base with a pivotal holding system is 
provided. The PCB can be positioned and fixed with locking 
lever in any random position up to 90° pivotal and 360° 



Fig. 7: Clinching before and after. 
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Fig. 8: DIP IC lead straightener. 


rotational. Rubber bellows keep tilt mechanism free from 
dust and contamination. A self-locking hinged foam cover is 
available for holding components when the PCB is flipped 
over for soldering. 

Air screwdrivers. In order to reduce operator fatigue and 
improve speed of work in an MPU, air screwdrivers are 
employed. These are engineered to handle a broad range of 
fastening and unfastening applications and are powered by 
air. 

Generally, they are built with gear type driving mecha¬ 
nism that generates exceptional power with air. Common 
features are automatic start with a forward push of the bit 
upon contact with the screw, instant reverse and torque 
adjustment for close tolerance, and repeatable torque con¬ 
trol. One should choose air screwdrivers as they create less 
noise. 

Automatic component insertion machine 

Apart from saving labour, uniform performance resulting 
in increased reliability can be achieved by using automatic 
component insertion machine. 
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For automatic insertion, the components should be uni¬ 
formly packaged for presentation to an assembly head. 
Since not all the components lend themselves to this method, 
one has to study and decide about the components insertablc 
by the machine. 

Most of the axial components are lead-taped by compo¬ 
nent manufacturers to facilitate automatic insertion. Some 
special components, or very small components which cannot 
be lead-taped are packaged in continuous plastic strip. Body 
taping is generally used for large, heavy axial components. 
These are placed on reels with interliner ready to be fed into 
an insertion mechanism. 

Methods based on bowl feeding or magazines are adopted 
for radial lead components. Dual-in-line components like 
ICs and connectors can be very easily inserted automati¬ 
cally. Numerically controlled insertion machines are availa¬ 
ble which give insertion rates up to 5000 per hour. 

When high volume of only one PCB is involved, as in the 
case with TVs one can afford to employ what is called 
‘multiple-station in-line insertion machine.’ Here, a series of 
assembly stations are installed. Each station is fitted with an 
automatic insertion mechanism which takes care of one type 
of item. PCBs are conveyorised and time-paced. As the 
PCBs move on the conveyor, they get loaded with compo¬ 
nents step by step. 

Automatic wavesoldering machine and cutter 

This is the most important production aid in an MPU. 
This receives the PCBs after component insertion into a 
conveyor. PCB leaves the conveyor after soldering. Fig. 9 
shows the inside layout of a typical automatic wavesoldering 
machine. 

The conveyor is either a fixed width type that engages the 
pins of a PCB carrier or an adjustable width type that 
engages the PCB directly in titanium fingers. Both types are 
set at a fixed incline of 6°. The conveyor has a drive mecha¬ 
nism with variable speed control from 0 to 3m/min. A 
tachometer on the control console gives readout of conveyor 
speed. Maximum PCB width that can be processed is limited 
to 25.4cm or 38.1cm. The PCB carrier supplied has adjusta¬ 
ble holding bars which can be set to accommodate any size 
PCB up to the maximum. The finger type has an adjustable 
rear rail which can be set to handle PCBs from 2.54cm to 
maximum width. 

The foam fluxer deposits a thin layer of flux on the 
underside of the PCB, resulting in minimum residue after the 
soldering operation. The heat of the solder removes most of 
the flux and the remaining contamination can be removed 
by a cleaning operation. Low pressure compressed air is 
diffused through the aerator tube to form a quick wetting 
flux layer of uniform bubble size. An adjustable air knife 
removes excess flux to minimise dripping and wastage. 

The jet dryer blows hot air on to the PCB to accelerate 
evaporation of the flux solvent. In addition, thp hot air 
provides a mild initial thermal conditioning of the PCB. 
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The preheater is a radiating platen which provides an 
intense heat source to overcome the heatsink of the PCB and 
raise the flux to its activation point prior to the soldering 
operation. 

The wavesolder unit generates a solder wave which 
ensures good soldering when the PCBs travel along the 
conveyor through it. The unit is constructed of stainless 
steel. There is a pump attached. 

In some automatic wavcsoldering machines, the PCBs 
pass over a heated air knife after soldering, displacing 
bridges, icicles and unwetted solder joints, leaving wetted 
joints undisturbed. 

In-line lead cutters are available which take PCBs after 
wavesoldering and trim in a single pass of all lead wires. The 
cutters have two or three high speed blades. PCBs are fed 
individually into a roller-type automatic palletlcss conveyor. 
Adjustment for desired lead length is provided. 

Automatic PCB cleaners 

There is an aqueous cicaner/dryer which has a convey- 
orised system of six cleaning and drying stages: (i) prewash 
to remove gross contaminants, (ii) heated recirculating 
wash, (iii) heated recirculating rinse, (iv) final rinse of tap, 
conditioned, or deionised water, (v) and (vi) flash drying 
sections of tri-vent blower, air knife, and upper and lower 
radiant panels. This cleaner/dryer when used soon alter 
wavesoldering operation with water-soluble flux helps 
improve MPU output. 


There is a vapour degreaser which is designed for chlori¬ 
nated, fluorinated and azentropically blended degreasing 
solvents. It can be used soon after wavesoldering with rosin 
fluxes. Cleaning is accomplished by lowering the stainless 
basket containing the PCBs to be defluxed into the vapour 
zone. On contact with the parts, solvent vapours condense 
and cleaning begins. Contaminants are removed by the sol¬ 
vent and drain away with it. Then, still within the vapour 
blanket, the PCB basket is moved to the cold tank for 
rinsing. Fresh-solvent flushing by the spray wand completes 
the process. Solvent is recovered and recycled. 


Conveyorised assembly/testing 

Various assembly and testing stations of MPU must be 
conveyorised. Conveyors can be manual, automatic or a 
judicious mixture of both. 

Robots. One can describe a robot as a reprogrammable 
multifunctional manipulator designed to move material, 
parts, tools or specified devices through variable pro¬ 
grammed motions for the performance of a variety of tasks: 

1. They can replace unskilled labour for transferring 
materials. 

2. They can be used on conveyors and rotating tables. 
The base of the robot can rotate 330°, the shoulder and 

elbow 140" and the wrist a full 360° with wrist pitch of ISO". 
Robots are fast replacing human labour in countries like 
Japan and USA. Slowly we will also find them to be useful in 

Indian MPUs also. . 

(lo be continued) 
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Comparative Study of 
Computer Languages 

PROBLEM ORGANISATION 

Part II 

R. Ramaswamy 


A ny problem which is to be computerised must be 
properly analysed and organised. Computer 
time is very precious. One cannot afford to 
waste the computer time by experimenting on 
the methods of solving the problem. In fact, the computer 
user has to spend more time in his study room in preparing 
the final problem, than he actually spends with the computer 
to get the calculations done. 

Any computer problem must be carefully analysed in 
advance. All the steps that have to be followed must be 
carefully set forth in the correct sequence hefore preparing 
the instructions for the computer. The computer user must 
have a thorough grasp of the problem, a clear idea of the 
available input data and the expected output, as well as the 
possible alternative processes to be followed under different 
conditions. Aimless wandering will be ruinous to both the 
user and the computer. In this article we will study how a 
problem can be analysed and organised with the help of 
algorithms and flowcharts. 

Problem analysis 

Problem analysis consists in finding or deriving the pro¬ 
cedural steps involved in getting the solution to a problem. 
The procedural steps must come within the realm of compu¬ 
ter capabilities. It has already been pointed out that the 
computer can follow only elementary arithmetic logic 
instructions and so it is the user's job to convert every 
complex problem into procedural steps containing only 
elementary arithmetic logic operations. 

The famous systems philosophy says that any com¬ 
plex situation is capable of being resolved into a large 
number of simpler ones and by solving all the simpler ones 
and integrating their solutions, the complex ones get solved. 
This philosophy is based on the simple truth that no prob¬ 
lem is born big in this world but only grows just like a baby 
grows into a man or a. woman. 

How can one go about discovering the elementary steps 
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involved in getting the solution to a complex problem? 
Unfortunately there is no set method tor doing this, but one 
has to use one's robust common sense and ingenuity to 
arrive at the procedure. Let us consider a small example to 
see how to dissect the problem of finding the square root of a 
number. 

Analysing square root problem 

Suppose wcarc asked to find the procedure for finding the 
square root of a number. To the best of our knowledge, there 
is no single formula which gives the square root of a number. 
Obviously, the method involves the use ol more than one 
formula. Let us now ask, what do we look for when we try to 
get the square root of a number. 

In this problem of finding the square root of a number, 
say A, we look for some number S (called the divisor), 
which when divided into the given number A (called the 
dividend), gives a quotient Q equal to the divisor. This 
wordy description can be written in the mathematical form 
as 

Q = A/S 

If S is equal to Q, then S is the square root of A. 

Let us now start the game by making a guess for the 
square root, say SI. To check whether SI is the square root, 
divide A by SI to get the quotient Ql. Then 
QI = A/SI 

Now check whether QI is equal to SI. If so, it was lucky, 
since the first guess was the correct square root. If not, we 
have to make a second guess. This time, the guess should be 
based on some logic. 

Common sense tells us that the next best guess will be the 
average of S1 and Q1. So the second guess S2 will be written 

as 

S2 = (SI + Ql)/ 2 
or S2 = (SI + A/SI)/2 

Now check whether S2 is the correct square root by 
comparing S2 with the quotient Q2 obtained by dividing A 
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by S2. Q2 can be calculated using the formula 
Q2 = A/S2 

If Q2 is equal to S2 we have got the answer, otherwise we 
continue the same process by making the third guess as the 
average of S2 and Q2. In following this process it will be 
found that the values of S2 and Q2 approach towards each 
other and will have to merge sooner or later giving the much 
needed solution to the problem. 

Now, the generalised relation between the ith guess and 
the <i+l)th guess can be written as tollows 
SiH = (Si + A/Si)/ 2 

By a successive application of the above lormula, the 
generated sequence of numbers will come closer and closer 
to the correct value, finally arriving at the correct value. 
While man may show signs of tiredness in this method, 
computers do not show any exhaustion intacklingthe prob¬ 
lem in this way. Thus, this method is prescribed for the 
machine, since it is in formula lorm. 

The generalised formula given above is called the algo¬ 
rithm for the square root problem. When this formula is 
repeatedly applied, until the values of two successive guesses 
become equal, we get the solution. Readers can test this 
algorithm by taking the first guess for the square root of 4 as 
1. The successive guesses come out as 1,2.5,2.05,2.001 and 
so on. 

Where do we actually stop this process of successive 
approximation or iteration as it is called? Theoretically, we 
can stop when the values of two successive guesses become 
equal. Very often it may not come about because of the 
limited accuracy of the machine. So it can be decided to stop 
when the absolute difference between two successive guesses 
becomes less than or equal to a pre-assigned small value, say 
.00001 or any other small value depending on the accuracy 
required. The main point is that we have dissected the 
problem of finding the square root of a number into a series 
of elementary steps which can be executed by the computer. 
That is, we have found the algorithm for the square root 
problem. 

For the square root problem, the algorithm was found 
fairly comfortably by the so-called intution method. In fact, 
the above algorithm can be mathematically derived by using 
the Newton-Raphson method of successive approximation. 
Mathematical logic is thus nothing but a common sense 
approach to problems. 

One can use specific mathematical techniques available 
for finding algorithms for various types of problems and one 
need not always depend on intuition as in the above example. 
Except in the case of intricate scientific problems, finding 
the algorithm will prove to be fairly simple. 

Flowcharting 

Computer users would like to represent the algorithmic 
steps in a more appealing way. called the pictorial way. The 
pictorial representation of an algorithm is called the flow¬ 
chart. Flowcharts are very useful for coding thealgorithmic 


steps into a computer program. Flowcharting is another 
way of organising a problem for computer implementation. 
This approach is consistent with the notion that a picture is 
worth more than thousand words. A flowchart represents 
the sequence of the different operations to be followed for 
solving a problem. 

A flowchart consists of a number of boxes with certain 
geometrical shapes joined together by means of flowlines 
marked with arrows, The direction of the Bowlines marked 
by arrows indicates the flow of logic. Each box represents a 
specific function and the instructions to perform the pro¬ 
gram function will be written inside the box in ordinary 
English language for easy understanding. 

A flowchart helps the systematic analysis and organisa¬ 
tion of a problem. It also provides a means of experimenting 
with the various approaches to the problem by a simple 
re-arrangement of boxes and arrives at the best choice suited 
to the situation. 

A flowchart is a tool to assist the programmer in prepar¬ 
ing the program. Its use by the programmer is analogous to 
the use of a blueprint by an architect. Just as an architect 
draws a blueprint before a building is constructed, similarly 
a programmer draws a flowchart before a program is writ¬ 
ten. A blueprint illustrates the arrangement of the different 
units to be constructed in a building and their relationship to 
one another. So also a program flowchart is a drawing 
which shows the arrangement of the different functions to he 
performed and their logical interrelationship. 

A program flowchart is an essential and integral part of 
the documentation of the progranf! By documentation it is 
meant those explanations or descriptions (pictorial or 
wordy) which are needed for a complete understanding of a 
problem by a programmer as well as the user. 

It has been pointed out that a flowchart consists of diff¬ 
erent boxes which represent different piogram functions 
connected by flowlines depicting the sequence in which these 
functions are to be performed. The common boxes used for 
the different program functions arc shown in Fig. I. Let us 
now consider four examples for flowcharting and the solu¬ 
tions to these problems. 

Flowchart illustration i 

It is better to organise one’s thoughts and actions whether 
one is a computer user or not. In this connection, flowchart¬ 
ing is a good exercise for sharpening one's thinking faculties 
For example, let us consider the problem of a person, who 
wants to get a meal he likes at a price he can afford. The 
orderly steps he has to adopt in achieving his objective is 
shown as a flowchart in Fig. 2. 

The flowchart gives the different steps he has to follow 
and also the sequence in which these steps have to be fol¬ 
lowed. Obviously he cannot order for the dish and eat before 
he enters the hotel and sits comfortably. From the flowchart 
we find that there are three decision making situations 
represented by the diamond boxes, when he has to think for 
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finding the smallest of three numbers is illustrated in the 
flowchart shown in Fig. 3. 

The flowchatt tells the procedure to be adopted to achieve 
this task. First, we read the three numbers. This is called as 
reading the input data. Then to compare A and B for finding 
the smaller number, we put the comparison operation in the 
decision box. If the answer is yes, we go out via the left exit, 
otherwise we go out via the right exit. There are two more 
decision boxes, one at the right and another at the left, where 
the comparisons of B with C and A with C respectively are 
made. The result is any one of the possible four alternatives, 
which may be outputted. Fig. 3 is self-explanatory. 



" 0 " 


Fig. 1: Common boxes used for different program functions. 

a moment and branch off along any one of the alternate 
paths. 

Another important point we have to note is, that one end 
of the decision box gives instructions to go to another point 
and repeat the operations over again. This is called looping. 
Looping is an important technique used in computer pro¬ 
grams to perform repetitive type of operations. 

Flowchart illustration 2 

Three positive numbers A, B and C are given. It is 
required to flowchart the procedure for locating and print¬ 
ing the smallest of the three numbers. 

The normal procedure is to first compare A and B. if A is 
less than B, then A and C are compared and the smaller 
of the two is declared as the smallest of the three numbers. If 
A is greater than B, then B and C are compared and the 
smaller of the two is declared as the smallest of the three 
numbers. 

The above wordy description of the procedure is very 
cumbersome and it wilFbemore so, if there is a large number 
oi data to be compared and processed. The procedure (or 
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Fig, 2: S ch a mattc diagram for flowchart illustration I. 
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Flowchart illustration 3 

There are 500 employees in a firm. Draw a flowchart to 
output the net wage payable to each employee, given the 
following particulars: 

1. l he basic pay and the deductions lor each employee. 

, 2. The allowances are calculated as follows: (i) HRA is 
calculated at 23%, ol the basic, (ii) DA is calculated as 
follows: DA is Rs 40 for pay up to 299, Rs 50 for pay 
between Rs 300 and Rs 999 and Rs60 for pay above Rs999. 

In this problem wc have to output the results for exactly 
500 employees. So we have to make some provision for 
counting. I his is done by setting up a counter which is 
automatically incremented by 1 as soon as it processes and 
prints the result for one employee. We initialise a counter 
COUN I equal toO in the beginning. After printing the result 
lor one employee, we write COUN T = COUN I + I. I his 
means that the old value of COUN 1 is incremented by I and 
stored in the same location COUNT. 

Then, every time an employee data is processed, we check 
whether COUN T is still less than 500. If i‘t is so, we go on to 


read the data of the next employee, otherwise we come out 
of the loop and stop the operations. The above steps are 
illustrated in Fig. 4. 

Flowchart illustration 4 

500 students take a degree examination consisting of six 
papers. Draw a flowchart to find the average mark obtained 
by each candidate and declare the result on the basis of the 
average mark as follows: 

1. Declare pass with honours if the average is 75% and 
above. 

2. Declare pass in 1 class if the average is below 75% but 
65% and above. 

3. Declare 11 class if the average is below (>5% but 50% 
and above. 

4. Declare 111 class if the average is below 50 % but 40% 
and above. 

5. Declare FAIL if the average is below 40%. 

In this problem we set up two counters, one for counting 
the passes and another for counting the total students. After 
processing each student we check whether the COU NI is 
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Fig. 3: Schematic representation of flowchart illustration 2. 


ELECTRONICS FOR YOU 





00 YOU WANT 



PRINT REQ NO.. 
NAME. FAIL 


|C PASS •- C PASS + ll 


JS COUNT > »jg 
| YES 

PRINT C PASS 


Fig. 4: Schematics of flowchart Illustration 3. 


Fig. S; Schematic of flowchart Illustration 4. 
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less than 500 11 it is so, we go to process the next student, 
otherwise we stop the operations after outputting the count 
ol successful students. Carefully follow the steps shown in 
l ie 5 and see how the objective is achieved. 

Summary 

Detiving the algorithm is the first and the foremost step 
bel'ote preparing any problem lor computerisation. Hits 
process involves the splitting of the problem into smaller 
ones and finding the piocedure lor solving the smaller ones. 
Hus is muhing but a commonsensc approach for solving 
complex problems. I his is the famous •systems approach’ for 
solving problems which is based on the philosophy: ‘when 
the loe is lormidahle. divide and conquer’. 

Next, one must try to represent the different steps pictor- 
lally by what are called flowcharts: Flowcharting is an 
important technique used by programmers to analyse and 
depict the logic of a computer problem. Its importance 
cannot be over emphasised. Very many complex logic can be 
easily resolved il one tries to analyse it with the help of 
llowcharts. Wiiting computer programs lor problems will 
become very comfortable il vine has prepared the correct 
Howe hart 

Algolilhmising and flow-charting arc the two important 
ways ol analysing and organising a problem for computer 
implementation (| 0 be continued) 
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Please Note 

EFY’s Telegraphic Address: 

FORUMAG’ 

EFY patrons can now send their urgent 
messages telegraphically addressed to us 
simply as: 

‘FORUMAG New Delhi’ 

The Indian Posts & Telegraphs Depart¬ 
ment has permitted us to use the above- 
mentioned abbreviated address for all 
telegraphic messages. 

—EFY Enterprises Pvt Ltd 


Wanted: 

Electronics Projects Editor 

(Tech. Editor) for EFY Lab 

If you are an electronics engineer in love with circui¬ 
try and electronic gadgets, and like building new 
projects, there can perhaps be no better place for 
you than the electronics lab of EFY. Here new cir¬ 
cuits are scrutinised, checked, tested, 'rejected’ and 
'passed' daily. 

Soon the tiny EFY lab will have to be expanded to 
meet the rising expectations of the readers. So, now 
is the time, when you can contribute to its planning. 

An engineering degree and flair for writing ia 
essential for this job. 

Preference would be given to those: 

(a) staying in New Delhi, and 

(b) in the age group 22-30 years. 

Please send your bio-data—complete with educational quallhca- 
tions and work experience (if any), mentioning the salary 
expected—m a sealed envelope marked 'PERSONNEL' to: 

Director. EFY Enterprises Pvt Ltd 

605 Siddhartha', 96 Nehru Place, New Delhi 110019. 
If you realty love this kind of work, give yourself a chance. 1 ‘ 
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brings you an elegant range of 
low-cost Decorative Luminaires. 



Versatile lighting systems designed for universal For details write to: 

indoor applications, created to harmonise with any Lighting Project Services 

architectural feature and interior decor in offices, Ra; a j Electricals Limited 

banks, show rooms, etc. 45-47 Veer Nariman Road 

Bajaj offers a total integrated lighting service from Bombay400 023. 
the designing to the electrification and installation of 
lighting fittings on a turnkey basis for ony 
indoor/outdoor location. 

FICCI's Message: insist on 

purity and right weight. 
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MINOLTA 


TV-COLOUR ANALYSER II 

Enable* objective white-balance 
measurement and adjustment of monitors 
in TV production lines and broadcasting 
studios. Incorporation of a chroma mode 
in addition to a primary-analyzer mode 
eliminates the need to use a troublesome 
white master or comparator for inputting 
the desired white standard Into memory. 

This versatile analyzer can also be used 
for color adjustment of computer CRTs 
and video projectors, as well as RAD 
testing of new products. 


CHROMA METER II 
INCIDENT 

Produces light-source color readings of 
superior accuracy. This portable unit Is 
ideally suited for hlgh-volume 
applications in both production and 
laboratory, providing chromaticity and 
color-deviation measurements at the 
touch of a button. 

A reference color for measuring deviation 
and the calibration standard selected by 
the user can be inputted and stored In 
the meter’s memory. 




MANUFACTURER: MINOLTA CAMERA CO. LTD, JAPAN 


TCJA 


DIGITAL RF VOLTMETER 

The model VM-161A Is a digital RF 
voltmeter which can measure a wide 
range of voltages, ranging from 20 Hz to 
1,200MHz. LF low frequency measuring 
part and RF probe high frequency part 
have Independent Input terminals 
respectively. LF covers the frequency of 
20Hz to 100kHz and the voltage of ImV 
to 20V r.m.s; while RF probe covers the 
frequency of 10kHz to 1,200MHz and the 
high frequency voltage of 3mV to 10V 
r.m.s. with use of detection probe. 


MANUFACTURER: TOA ELECTRONICS LTD, JAPAN. 



distributor: Krishan C. Arora & Company 

P.O. Box 4218 

New Delhi 110048. INDIA 

Tel: 6411133, Tlx: 031-4657 


EXPORTER: DAI-ICHI SH0JI CO. LTD 

C.P.O. Box 1514, Tokyo 
Japan. 

Tlx: J24298. 
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OUR OTHER RANGE : 

.Digital Multimeters . Frequency Counters 
. Oscilloscopes . Power Suppliers 
. Signal Generators . DistortjonMeters 
. Digital Thermometers . Battery Chargers 
. Servo Stabilizers . Aerial & Masts 
. Invertors . NiCd & Dry Fit Batteries 

AUTHORISED DEALERS FOR : 

APPLIED ELECTRONICS LIMITED, 
THANE, MAHARASHTRA. 

SOLID STATE DEVICES LTD, 
HYDERABAD. 

CONTACT: 

MAGNOTRONICS 

119-120, Gagan Deep Building, 

Rajmdra Place, New Delhi-110008 
Phone . 5719319, 5713675 
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MUST FOR ELECTRONIC INDUSTRY, 
REPAIRS-SHOPS & HOBBYISTS 


Diamond 

Oesoldering Pump: 


Sucks the molten solder instantly. Increases efficiency 
in PCB assembly work, fault finding and repairing jobs. 


Features: 

• Sturdy dur.tble construction 

• Teflon nozzle assembly V 

available as spares, 

• Ex-stock delivery. 

• Economically priced 

• Regularly exported to U.K , 
W.Germany, Singapore, USA etc 


Threseal 


Adhesive 


Fast Bonding Triple Action Adhesive tor: 

• bonding wood, leather, rexine, cloth, 

• locking nuts by sealing threads, 
rubber, metal labels etc, 

• stopping leakages 
in gaskets, taps, roofs, 

Available in tubes, 
tins and drums 



Available on the counters of Electronic 
Component Dealers throughout India 


7 rarte and Export Enquiries. 

—v Industrial Electronic 
& Allied Products 

1423, Shukrawar Peth, PUNE 411 002 (India) 
Telephone 446241. Gram SEFOTAKE 
Telex 0145-333 MCCI-IN-Via SEFOTAKE 


Distributors 

Precious Electronics Corporation 

• 52-C Proctor Road,Grant Road(E) 
BOMBAY 400 007 Tel. 367459. 

• 8Athipattan Street, Mount Road. 
MADRAS 600 002 Tel. 842718 


Sales & Agencies 

3575 Netaji Subhash Marg. 
New Delhi 110 002. 

Tel. 270563. 

General Radio Co. 

6 Madan Street. 

Calcutta 700072 Tel.27-1368 


VARITRANS 



CONTIMUOUSLY VARIABLE 
AUTO TRANSFORMERS 


TRUSTED NAME FOR THE CONTROL OF 
VOLTAGE. CURRENT. POWER. 

HEAT. LIGHT, SPEED. 

Available in current ratings from one ampere to 
Hundred amperes. Single/Two/Three phase; 
air/oil cooled. Conforming to I.S. 5142-1969 

H BLDLITEl 

ELECTRICALS 

MAZGAON. BOMBAY-400 010. PHONC. S774SS-SS-S0 
GRAMS: LUMINOUS TCUX: S11-B104 



Juii some of line lamps made in an unusually large number of typa 
ratings and sizes coine riiher wire ended or based n> fit in any available 
holders in the market. !i may be just whai you need tsr an existing 
or a New Project. A few minutes with our catalogue for what you arc 
seeking, will certainly convince you. So, why not get our catalogue. 
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PREFORMER 

Component Load Cutting & Forming 

Adjustable cutter and dies 

• Easy and rapid to set up 

• High Yield - low cost 

• 2000 Jumper Links per hour 

Kit Con»oura« on 

Standard KM - r™-i 

Standard K»t Produce vertical 
mounting by bonding over long log 





Standard Kh - C«> 10 l.an*ih — mu— 

n 


Jumper l mo K’t 
Stroaa Relief K*t 

vortical Stand OH Kit 

Tranarator/ Capacitor 
Spread Cm and form Kit 


(Hill*'] 

-Him-) 

98 


CililE EnGillcEV 


P B No. 308, MIOC Railway Station. Salara Village Road, Si 
AURANCABAD 431 005INOIA § 

ft 

ItT YOUR TECHNOLOGY MOVC WITH TIME _ $ 



307 KNOCKS OFF 
ALL COM PETITION 


SCientiFiC HM 307 winner ot 
WISITEX '81 First Prize and still the only 
portable scope with a single touch 
component tester. 



Capacitor 33 uF Transistor l C Transistor BE Bt I uF + 68 ohms 


Specifications: 

* Bandwidth (-3 db): 10 MHz 

(-6 db): 15 MHz 

* Fast 35nS risetime 

* Sensitivity: 5mV—20V/cm 

* Auto or variable trigger upto 30 MHz 

* Built-in component tester 

* Excellent layout for quick troubleshoohrig 

* Lightweight, only 4.5 kg 


some products are so good that you 
don’t have to boast about them 
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FEEDBACK 
Phase to Face 

Part III 


A.V. Jacob 


O p-amps have gained respect for their high qual¬ 
ity and the varied range which covers many 
applications in the vast field of electronics. 
Whether the Iced back is linear or non-linear, 
resistive or reactive, op-amps are hound to function in their 
speed led set of rules. 

A logarithmic amplifier in Fig. 14 uses the base emitter 
junction of a transistor in the feedback loop. The principle 
of opeiation relies on the logarithmic relationship ol the 
base emitter voltage and the collector current of the transis¬ 
tor A log amplifier is non-linear so that a large input 
sanation produces only a small output variation. 

A number ol supporting steps are necessary toensure that 
the opeiation carries on unambiguously. First of all, the 
characteristics of the transistor must lie in the desired log 
structure. High frequency compensation is often necessary 
lor which a capacitor of proper value across the teedback 
device will serve the purpose. I ocounterthc practical possi¬ 
bilities ol input polarity reversal, which is very unpleasant 
loi the tiansistor in the feedback path, a protective diode is 
insetted here. If all the functional refinements are com¬ 
pleted, the feedback clement governs the output of the 



Fig. 14: A logarithmic amplifier using transistor in the feedback 
loop. 


system. 

A reactive element in the leading feedback path of an 
amplifier implies that the system is frequency dependent. A 
typical example is an integrator or integration amplifier. 
1 he output voltage of such an amplifier is inversely propor¬ 
tional to the time constant of the feedback network and 
directly proportional to the integral of the input voltage. 

The circuit in Fig. 15 can be used for a wide frequency 
range application. The intermediate frequency of the system 
is set by the values ol R and C, while the high frequency 
range is fixed by the feedback capacitor Cf and R. Resistor 
R1 provides DC leedback so that the offset voltage cannot 
continuously charge Cf. thereby leading it into the limiting 
point. However, RI may have the effect of limiting the gain 
of the op-amp at very low frequencies. II the input offset 
voltage of the op-amp is very low, the non-inverting input 
can be connected to the ground through a fixed resistance of 
value close to resistor R. 

Recently, there has been an extraordinarily heavy empha¬ 
sis on CMOS technology due to the availability of comple¬ 
mentary P-channel/ N-channel transistors in the monolithic 
form. For example, 74C04, a CMOS inverter gate, can be 
used as an amplifier with the help of proper negative feed¬ 
back. Due to the symmetry of P- and N-channel transistors, 
negative feedback around the complementary pairdevelops 
a self-bias of approximately half the supply voltage. Now 
the system behaves as if it is biased for class A operation. 

Under AC conditions, a positive going input will cause the 
output to be a negative going variation and vice versa, 
providing an overall inverse effect. One of the outstanding 
properties of this arrangement is that it can operate at a very 
low voltage (3 volts) if the input frequency is below 1 kHz. 
At about 5 V, the frequency range extends to 1 M Hz within a 
possible gain of about 30 dB. The major drawback, of 
course, is the singing of the output voltage, especially when 
it approaches the supply level. At present this scheme is used 
in cases where distortion is not critically significant. 
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Fig. 15: An integration amplifier can be used for a wide fre¬ 
quency range applications. 


Positive feedback 

As the system status moves away from the point oi nor¬ 
mality, deeper into the danger area, there appears a finite 
possibility that the system will acquire a status of irreversi¬ 
bility. In engineering jargon it is ‘catastrophic failure’ and in 
physiological terms it is ‘death’. Both these mean a continu¬ 
ous snowballing of excessive parameters leading to a com¬ 
plete loss of function, an obvious result of indiscriminate 
positive feedback into the system. One should note that in 
such cases there is no appreciable time lag in feeding back 
the information within the given frame of reference. 

It is interesting to speculate on the role of the factor ‘gh’ 
when it lies in between 0 and I. When it assumes zero value, 
the system escapes from the burden of feedback of any kind 
into carefree open loop formation. In this case, the sole 
authority is ‘g’, the open loop amplification factor. Any 
increase in the product ‘gh’ with identical polarities for both 
‘g’ and ‘h‘ will create a positive feedback. Clearly, the system 
succumbs to the positive feedback or regeneration by which 
the closed loop gain shoots up. It reaches infinity or satura¬ 
tion when the product ‘gh’ equals unity. Some of these 
properties raise a host of fascinating possibilities. 

Frequency selective feedback makes the factor ‘h‘ a func¬ 
tion of frequency. Obviously, the signal which is fed back 
must be in phase (or any integral multiple of .160“) with the 
input signal to secure regeneration. If the factor ‘gh’ is close 
to unity where the close loop gain seemingly assumes infin¬ 
ity, the 0 'itput of the system will no longer resemble the 
input signal. 

In the strict sense, the system does not require any exter- 


Rf 



Fig. 16: An amplifier using a CMOS inverter gate with negative 
feedback. 


nal input, but it is capable of functioning on its own, replac¬ 
ing the external inputs with the feedback signals. At a 
frequency decided by the feedback networks, the factor‘gh* 
falls tozeio, forcing the system to go into its open loop set up. 
This happens at the mid-frequency of the network when the 
phase angle undergoes 180" phase shift, which together with 
the presently introduced phase shill of the amplifier makesa 
total phase shift of 360" and the amplifier output starts 
tracking in the opposite direction. Hence, even if the fre¬ 
quency of operation of the amplifiei is different, it will be 
forced to operate in and around the frequency of the feed¬ 
back network. 


Fig. 17: Shock-excited oscillators for damped sinusoids on exci¬ 
tation. 

But things are not as rosy as they appear to be. If the 
factor ‘gh’ is less than unity, each succeeding cycle of the 
feedback from the output will be less than the previous 
feedback quantum. Eventually, the oscillations will damp or 
decay and disappear. Shock-excited oscillatois, like the one 
in Fig. 17, provide damped sinusoids on excitation. As soon 
as a negative voltage is applied to the base, the collapsing 
magnetic field around the inductor charges the capacitor. 
However, the oscillations developed because of this decay 
rapidly due to loss of energy in the resistance. 



Fig. 18: Block diagram of a Wien bridge configuration. 

«MMMWUuaawammaaMMaMaMaaMBMaauaiaMMammHwaaMMmaWmmmaMaaMBmmaaaaaMBBMMMNaaMaBmm» 

If the factor‘gh* is greater than unity, the oscillations will 
tend to grow until a saturated equilibrium state is reached. 
With the help of specific feedback devices, oscillations like 
triangular waves, sawtooth waves or waves of other interest¬ 
ing forms can be generated. This is. of course, of inestimable 
value in digital applications. 

The Barkhausen stability criterion, proposed in 1919, lays 
emphasis on the loop gain of slightly greater than unity fora 
sustained oscillation. This abstract point of view became 
more prominent in the later developments. A clearer pers- 
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perctive emerged mainly by the work of Appleton and Van 
der Pol in 1926. Starting from relaxation oscillators and 
multivibrators, a new genre of electronic circuit technology 
developed in the area ol such applications as time base, 
counters, waveform generators and logical circuits. I he 
main concern was the frequeues stability and its range I he 
principle ol harmonic balance introduced by (iros/kowski 
in * 1933 led to the development ol numerous oscillator cir¬ 
cuits bearing the names ol then inventors. 

Logically, the lust pmbiem ansmg in this field is the one 
ol frequency selective networks which are capable of dis¬ 
criminating frequencies veiy sharply A frequency selective 
feedback path makes the lactoi ‘h’ a tuiiettoil ol frequency. 
Seveial such frequency selective networks are available in 
the woihl ol electionics 


Wien bridge (sometimes called Wien-Robinson filter) is 
considered to be one of the most reliable networks to pro¬ 
vide a feedback path. It allows one-third of its input voltage 
to appear at its output. At its mid-frequency or centre 
frequency (which is the reciprocal of 6.28 RC for a symmetri¬ 
cal network), the gain of the loop drops to /cro. By selecting 
proper R and C values it is possible to suppress a predeter¬ 
mined lrequency range. 

One ol the weaknesses, often recited in Wien bridge is that 
the voltage is not referred to a common ground, rather it is 
taken from the mid-points of the leading branches as in the 
case of purely resistive Wheatstone bridge. 

Another interesting aspect is its phase angle relationship 
with the input and mid-frequency. Phase angle ol its output 
continues to increase negatively as the increase in its input 


Complex Numbers 


One question usually asked in high school algebra 
t lasses is the root of the equation x + 1 -- 0. Indeed, it 
looks simple, but there is a catch in it. It is a fact that 
there is no real number which can satisfy this equation, 
rational or irrational. Needless to say, there are a great 
many practical situations where a system is better 
explained with such equations. Evidently, a mere collec¬ 
tion of rational and irrational numbers would not be 
efficient enough to establish functional relationships in 
many systems. What do you make of this grim riddle? 

School boys would heave a sigh of relief when you say 
that the root of the above equation is an imaginary 
number, another gerund in the mathematical language. 
By the law of signs, (l k) multiplied by itself is k and so 
is (—k) multiplied by itself. This is why a number which 
on multiplying itself gives a negative sign is branded as 
an imaginary number. Playing with riddles like the one 
we have just seen, we get a number which when multip¬ 
lied by itself gives (~1). For us it is easy to grasp the 
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number with a direction attached to it, such as positive k 
and negative k or so-called image or back numbers. The 
mystification of imaginary numbers ends when we are 
ready to accept the roots of negative numbers as we do 
in the case of positive numbers. 

Assume a semicircle with its diameter passing 
through the origin of a Cartesian coordinate system. 
Any perpendicular drawn from a point on the circumfer¬ 
ence to the diameter will create two right angled tri¬ 
angles within the semicircles. Now, according to 
elementary geometry, the distance OC equals to the 
square root of the product OA and OB. If the origin is so 
situated that the negative side is 5 units and the positive 
side is 1 /5 units, then the height OC equals to the imagi¬ 
nary number, square root of (-1). On the contrary in 
Euclidian geometry, the sign of OA is ignored and the 
height OC is expressed only in magnitude. 

There is a reflex to identify electrical parameters in 
terms of pure positive numbers. This ability to ignore 
what is highly unlikely is a part of our heritage. It is an 
easy way of concluding the situation quickly and with 
utmost (never definite) probability. Electricity does a lot 
of commendable work which is easily perceptible so we 
do not normally speculate on its intermediate parame¬ 
ters. In fact the function of electronic devices cannot be 
fully explained in terms of a set of positive real numbers 
owing to the frequent partnership of real parameters 
'with imaginary numbers. 

Euler, an eminent French mathematician who lived 
centuries ago, introduced the symbol ‘i’ with a property 
b — -1. This was the auspicious beginning of a new vista 
of numbers called complex numbers. The versatility of 
T is so great that it has repeatedly been used by scholars 
like Gauss, Cauchy, Rieman, Hailton and so on. The 
accepted outfit of a complex number is (a+ib), where a 
and b are real numbers. The new born ‘i’ enjoys a piggy¬ 
back ride on the coefficient b. Of course, we need not tax 
our imagination regarding a, the real part of the com¬ 
plex number. 

When it comes to electronics, the symbol ‘i’ would not 
be a unanimous choice at all, since it has long been 
recognised as a representation for current. For conven- 
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frequency, until it attains the characteristic mid-frequency. 
If the input frequency is exactly equal to the mid-frequency 
of the network, the phase angle undergoes an abrupt rever¬ 
sal from negative 90" to positive 90°, from where it continues 
to decrease with the increase of the input frequency. 

In twin-T filter (sometimes known as double integration 
selective filter), similar (not identical) characteristics in 
phase and frequencies are cited. However, because of the 
common ground for both input and output, twin-T has an 
edge over the other. The common feature is the increased 
reliability at low impedance levels. 

A symmetrical Wien bridge sinusoidal oscillator is shown 
in Fig. 20. The resistor-capacitor combination provides a 
positive frequency selective feedback path around the op- 
amp, while the resistor V together with an incandescent 

ience, this imaginary number ‘i’ in mathematics is 
changed into *j’ the next letter in the alphabetical order 
though it possesses all the properties of the symbol ‘i’. 
Now, the complex number can be represented as (a+jb), 
where ‘jb’ is the imaginary part. 

The use of mathematical gerund or operator ‘j’ in 
Cartesian coordinate system provides a visual indica¬ 
tion of the phase of the potential difference across the 
reactive and resistive elements. The convention 
adopted for this is that along OA and UC the positive 
and negative real parts (which areequivalentto(-j“)and 
(+j -) respectively) are scaled while along OB and 01) the 
operator j' takes its positive and negative states respec¬ 
tively. The impedance, current or voltage can now be 
represented in this complex plane. 

It is customary to write a complex number in polar 
form, as V = which means that V equals k at an 
angle of <j>. If we take V - a I jb, then k' —a‘ 4 b* andtumfr 
— b/a. 

For example, if V ~-»0.9 I 1.2j, it lies in the second 
quadrant since its real part is negative and complex 
part is positive which only the second quadrant can 
satisfy. Then V ~ 1.5/126°. (This is elucidated in this 
way, (1.5)" ~ (0.9)-’ t (l.2)“, ta n(f> = 1.2/0.9 -- 1.03 or 
0=54°. The angle i# the anticlockwise direction is equal 
to 180°—54° - 126° (Fig. 1). Similarly, Z = 32 +55.4j, 
corresponding to Z 64/60 . 

According to Euler’s theorem, a complex quantity of 
magnitude ‘k’ making an angle 4> with real axis can be 
expressed in exponential form, as (ke^), which is equi¬ 
valent to k/<t>. This is very important in the field of 
electronics because of the simplicity in multiplication 
and division of the quantities in polar or exponential 
form. However, addition and subtraction of the polar or 
exponential forms are extremely tedious. Complex 
numbers are expressed in rectangular form for the pro¬ 
cess of addition and subtraction. The quantity V - a f jb 
in rectangular form is equal to V/4>~k/</> in polar form 
and V =ke >* in exponential form, where k '-a^+b" and 
tan<£-b/a. 

Now the product of (0+j) with, say, 3/60° equals to 
(1/90°) (3/60°) - 3 /90+60 =3/150°, while their mutual 
division giveB 3/90-60 =3/30°. This is the reason why 
the operator ‘j’ is often referred to as the operator that 
rotates a line in the complex plane by 90' J . 

In LH or CB circuits the voltage and current may not 


lamp sustains a negative feedback. The positive feedback is 
extremely dominant in the circuit operation, since it causes'., 
the circuit to oscillate sinusoidally. 

The resistor V is normally kept slightly less than twice the 
resistance of the lamp, so that the closed loop gain is greater 
than unity. When the amplitude ol oscillation increases, the 
lamp gets heated up, thus increasing its resistance. In the 
absence of this or a similar arrangement, the system will 
enter into its non-linear state, introducing distortion. The 
lamp helps to regulate the amount of negative feedback 
stabilising the amplitude of the sinusoidal output. 

Another protective measure often employed in oscillators 
is the use of negative feedback. This is highly desirable in 
op-amps, since in open loop conditions, or when the lactor 
‘gh* approaches unity, the op-amp gain will cause its output 

be in league with each other. Their cohabitation is influ¬ 
enced by the frequency of operation. This can be investi¬ 
gated by using a vectorial representation of the total 
opposition in the network which is a specific combina¬ 
tion of resistance (real or in-phase component) and reac¬ 
tance (imaginary or quadrature component). 

In LH circuit the total opposition or impedance is Z li 
hjwL, where w is the angular frequency (6.28 multiplied 
by the frequency in Hz) and L the inductance in ‘henry’. 

See how the imaginary part takes leave of the circuit at 
zero frequency or in DC. 

For example, a 100-ohm, 100-microhenry circuit oper¬ 
ating at a frequency of 100 kHz has an impedanceof 118 
ohms but offers 636 ohms at 1 MHz and reaches 100 



ohms at zero frequency. This impedance lies in the first 
quadrant and is equal to 118/32 while it is 636/81 ° at 1 
MHz frequency. If we multiply the parameters with 
current, we get the potential difference across the resis¬ 
tive and the reactive components. This shows that the 
potential difference across the impedance leads with 
respect to the real or in-phase components. 

In a OR circuit the impedance is similarly defined, 
which is equal to Z---R I 1/jwC or Z=R-j/wC. The 
negative j, here, brings the impedance in the fourth 
quadrant. For example, a lk, 0.1 pF circuit operating at 
1kHz offers an impedanceof 1880/328°, or 1880/+12 0 . If 
we multiply the parameters with the current in the cir¬ 
cuit, we can see that the voltage lags behind by the same 
angle with respect to the real or in-phase component. 

It is significant in complex representation that the 
real and complex parts are absolutely independent of 
each other. Thus the complex number (a+jb) equals to 
tc+jd) only if a=c and b=d. This is visible in the above 
example where the parameters were different and pos¬ 
sessed the same phase angle in magnitude but were in 
different directions. 
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or Wien bridge oscillator. When the network is balanced, it 
acts as a frequency dependent attenuator giving zero output 
at its centre frequency. 

Another striking result which emerges from the architec¬ 
ture of oscillators is the concept of the negative resistance. 
The live stock operators of the oscillator are lined up so as to 
project this formidable image. If an inverting amplifier as in 
Fig. 22 with equal resistors 'r' in the negative feedback path 



Fig. 22: An inverting amplifier with equal negative feedback 
resistor. 

is considered, the gain of the system is clamped to 2. Now the 
input voltage Vi will appear as 2Vi at its output. Introducing 
a resistor R from the output to the input to provide a 
positive feedback, the input current from the source is virtu¬ 
ally divided by R. In other words, resistor R will develop a 
voltage Vi so as to oppose the input voltage. However, the 
total voltage from the output to the ground appears as 2Vi. 

As far as the source is concerned, the system has a nega¬ 
tive resistance equal to R. in principle, the losses in an 
oscillatory circuit due to heat and radiation, especially at 
high frequencies, should be minimised. The heat loss or 
FR loss could be reduced to zero or made negative since 1 
is the rms current. This requit es that power should be fed to 
the circuit in some way so that losses due to resistance of the 
network are overcome. 

The phenomenon of synthetic negative resistance is inva¬ 
riably present in a majority of the sinusoidal oscillators and 
function generators. Negative conductance and resistance 
arc observed under static conditions as well as under 
dynamic conditions. Since negative resistance circuit ele¬ 
ments are always non-linear, the term ‘dynamic negative 
resistance’ has greatest significance when defined in terms of 
the ratio of fundamental components of current and 
voltage. 

A negative variation of conductance implies that a negative 
increment of current flows in opposition to the positive 
increment of the voltage that causes it. This means that a 
negative conductance circuit must always have a power 
source associated with it. Although various negative resist¬ 
ance effects such as arc discharge, dynatron etc have been 
known for many years, practical devices simulating negative 
resistors became available only with solidstate devices and 
their combinations. 

A close inspection of oscillators like Hartly, Colpitis, 
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Clapp. Franklin, Pierce, Meissner, Reinart/, phase-shift etc 
reveals a similar basic principle of oscillation realised 
through different means. In all these oscillators, the fre¬ 
quency determining network has stable phase characteris¬ 
tics with a sharply resonant centre frequency. Around the 
centre frequency there is a rapidly changing frequency 
response. Freedom from non-linearity, instability, distor¬ 
tion and load variations arc the focal points in the selection 
of an oscillator for a given application from the above 
mentioned multitude of oscillators. 

Although the oscillator circuits described here are 
designed within the specifications laid down by the theoreti¬ 
cal model, they are still unstable for a variety of reasons. 
Obviously the instability in oscillators is moulded by the 
reactive elements which may not have a constant phase shift 
as assumed. By presuming somewhat ideal conditions, one 
can define the stability factor lor an oscillator in terms of its 
sensitivity to the amplifier phase shift, in a majority of 
oscillators (one notable exception is the phase-shift oscilla¬ 
tor), the stability factor is directly related to the open loop 
voltage amplification, thus hinting at a further instability 
due to variations in open loop gain. Supposing that the open 
loop gain is a constant, one can prove that the stability ii 
maximum for twin-T (0.5g) followed by bridged-T (0.45g 
and then the Wien bridge oscillator (0.25g). 

Voltage regulators with positive feedback are not new. 
Ihe circuit shown in Fig. 23 is a bistable system with two 
possible states Vz the zener voltage and Vd the contact 
potential of the zener diode. However, the latter state is 
difficult to acquire, as a result of the presence of positive 
voltage across the zener due to diode D. When the system is 
just turned on, the zener voltage is less than Vz and the 
current through the zener is negligibly small. But very soon 
rapid regeneration would follow at a rate set by the ratio 



Fig. 23: Voltage regulator with positive feedback. 

R2/ Rl. Moreover, the voltage across the positive feedback^ 
resistor is negligible due to the lack of current through th«$ 
zener, i.e. the output voltage is equal to the voltage across* 
the zener. The process of regeneration stops abruptly, 
soon as the zener starts conducting, which provides a refer*! 
ence voltage to the amplifier. 

Another modifier of temporal relationship in the positive 
feedback- system might be called ‘hysteresis’. The response 
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24: A basic schmitt trigger configuration. 

depends on the direction ot change and previous values of 
the input hut not on its late el change. 1 his corresponds to 
the hystetesis ptopetiv lound m magnetic materials. Differ¬ 
ent turn-on and turn-oil ihteshoUl points in a hysteresis 
structure leads to a highly predictive action lorcontinuously 
varying smooth signals. Signal storage due to hysteresis is 
independent ot storage tune. In physiological terms it is an 


•all or none' response since the signal iseither obtained at full 
amplitude or not at all. 

I he circuit shown in Fig. 24 is a basic schmitt trigger 
configuration. Consider the situation when the input to 11 is 
equal to /.ero. I'he forward bias provided by the potential 
divider R2, R3 and R4 facilitates T2 to conduct. The posi¬ 
tive voltage across Rf preventsTI Iromconducting whileT2 
is held slightly below saturation. 

When the input voltage is increased to the level of the base 
voltage of 12, Tl starts conducting. The collector voltage of 
l'l falls rapidly by the positive feedback between the emit¬ 
ters, ultimately changing the status of both the blocks. 

Here, it is a mutual exchange of system status at a much 
faster rate because status is always away from saturation. 
Due to hysteresis, the system does not retrace the steps as 
soon as the input signal ctosses the threshold or trip point. A 
wide range ol digital building blocks exploit this property of 
positive leedback. 

Devices like SCR, U J I, triac etc, from the family of high 
speed switches can be considered asa combination of two or 
more amplifiers for example, SCR has two transistors 
interconnected to form a positive leedback pair. Once a 
signal is applied to the gate (base of the transistor Tl) just 
above the threshold level, an avalanche of regeneration 
occurs due to the excessive gain of the individual blocks. 

(To be concluded) 
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K.A. Shaikh 


T he diesel generator of a radio station is normally 
installed at a place far off from the control room. 
In case of power supply failure, which is very 
frequent in some areas, it is a laborious and time 
consuming process to go and switch it on and then to switch 
it off. If the transmitter is powered by diesel generator, then 
the delay in switching on the generator results in prolonged 
service interruptions. 

At most of the stations, it is observed that only remote 
starting facility is provided by just putting a parallel push¬ 
button. Since the stop operation is not remote, there is an 
inherent delay in switching off the generator due to obvious 
reasons, resulting in wastage of fuel. 

In order to eliminate the delay in switching on and off and 
also to reduce the wastage of fuel and time, it is necessary to 
have the provision of both start and stop operation ol 
generator from remote. In almost all the diesel generators, a 
starting pushbutton switch is provided. A very heavy cur¬ 
rent flows through this pushbutton in order to operate the 
starting solenoid. Moreover, the generator does not start 
with a momentary push of a button. Instead, it is necessary 
to keep the pushbutton pressed for at least 2-3 seconds. 
Therefore, it is not desirable to provide a remote starting 


pushbutton in paralleTTWTr even though it is found that at 
many places a parallel pushbutton is brought on the control 
panel. This requires a heavy-duty pushbutton, a heavy-duty 
battery cable and above all the battery gets discharged soon. 

Stop operation in a diesel generator is not electrical. In 
order to stop the generator, the fuel supply cut off lever has 
to be pulled mechanically. The lever has to be kept pulled till 
the generator comes to a dead halt. If the lever is released 
before the generator comes to a halt, it picks up speed again 
and restarts. 

Thus the stop operation is rather complicated. It is there¬ 
fore not provided on the pretext that it is not necessary as the 
generator can be stopped at leisure, once the power supply 
restores. Obviously, this results in wastage of fuel. 

Scope 

An ideal system of remote control should have the follow¬ 
ing features. 

1. Diesel generator should start with a momentary push 
ot a button. 

2. It should also stop with a momentary push ol another 
button. 

3. It should have an automatic cutout for the starting 
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solenoid. Otherwise, there is a possibility of the starting 
solenoid keeping the starting motor engaged with the gener¬ 
ator for longer time and ultimately both the motor and the 
solenoid may get destroyed. 

4. It should also have an automatic cutout for the stop 
solenoid. This is essential. Otherwise, the solenoid will burn 
if the supply is not disconnected due to some fault in the 
circuit. 

5. Proper interlocking between the start and the stop 
pushbuttons should be there. This means that while the 
generator is off, stop pushbutton should be made inopera¬ 
tive. And also, when the generator is on, start pushbutton 
should he made inoperative. 

6. I'herc should be a remote/local switch on the genera¬ 
tor panel in order to ensure the safety of the personnel 
working on the generator. 

(icncially. the changeover from normal supply to genera¬ 
tor supply is made by an iron-clad switch, For remote 
control system, it is necessary to replace this switch by 
contactors of suitable ratings, and the control pushbuttons 
should be brought on to the panel near the start and stop 
pushbuttons. 1 he main advantage of having contactors in 
place ol switch is that, in case of power supply failure, alter 
switching on the generator remotely, the changeover to 
generator supply can also be made instantly. An ideal sys¬ 
tem should also have an automatic changeover to generator 
supply once the generator is switched on and vice versa. 

Before designing an actual circuit, the time required to 
start the generator after pressing the pushbuttons was noted 
and found to be about 2-3 seconds. T he time taken to slop 
the generator after pulling the off lever was also noted and 
found to be about 8 seconds. It is to be noted here that this 
time varies with the capacity of the diesel generator (for 
20kV A generator about 8 seconds are needed). Therefore, it 
was decided to provide an electronic time delay of 3 seconds 
for starting and 10 seconds for stopping. 

faking into consideration all the above points, a very 
simple transistorised circuit was designed, as shown in the 
diagram. 

Refer the circuit diagram. Supply to the circuit is derived 
from the same 12V battery which is used for starting the 
generator. 

Starting operation 

Once start pushbutton SI is momentarily pressed, capaci¬ 
tor C2 charges to approximately +7V, and transistor T1 is 
instantly driven into saturation, energising relay RL2 in its 
collector circuit. Capacitor C2 keeps providing base current 
to IT through I Ok resistor and hence IT remains in conduc¬ 
tion, keeping the relay energised even after the pushbutton is 
released. 

But after three seconds, C2 does not provide sufficient 
base current to keep transistor fi into saturation and hence 
it is pulled out of conduction and the relay in its collector 
circuit gets de-energised. The normally-opcn contact of the 


relay RL2 extends +12V to the dual-head lamp relay (RL4 
and RL5) coils simultaneously. The start solenoid (RL8) 
gets supply through the normally-open contacts of R L4 and 
RL5a connected in series as shown. Thus the diesel genera¬ 
tor starts. 

After three seconds, relay RL2 gets de-energised and the 
supply to the solenoid is disconnected. Once the generator 
picks up speed and the output voltage becomes normal, 
relay RLI also gets energised. This relay also interrupts 12V 
supply to the dual relays through one of its pairs of 
contacts. Coils of dual relays RL4and RL5 have been 
energised and their contacts connected in series to extend 
supply to the start solenoid, in order to ensure positive 
tripping in case any one ol the relays get stuck up. Relay 
RLI with one of its pairs of contacts gives an indication of 
diesel generator ‘on 1 condition by flashing an Lh'D on the 
control panel. 

Slop operation 

For pulling the off lever, a 12V solenoid (RL9) is used. 
T his solenoid is mounted on the generator in such a manner 
that it pulls the off lever completely, when it gets energised. 

When the diesel generator is not running and the stop 
pushbutton S2 is pressed, transistor T'2 does not get base 
drive, since the corresponding normally-opcn contact of 
relay RLI is included in series with stop pushbutton. When 
the diesel generator is on, relay RLI isenergised. Now when 
the stop pushbutton is pressed momentarily, transistor 12 
instantly conducts into saturation and relay RL3 in its col¬ 
lector circuit gets energised. 

Capacitor C’3 keeps T2 on, and hence the relay R1.3 on, 
for about 10 seconds. With the normally-open contact of 
RL3, supply is extended to dual-head lamp relay RL5 to its 
"b 1 coil. Thus with its RL,5b contact, stop solenoid is ener¬ 
gised and it pulls the off lever. Since relay Rl.3 remains 
energised for 10 seconds, and so does the dual relay coil 
RL5b, the solenoid keeps the offlever pulled for 10 seconds 
and the generator stops. 

Stop solenoid protection circuit 

Normally-closed contact of RL6a relay is inserted in 
series with the normally-open contact ol RI.5 relay in the 
stop solenoid circuit. Whenever diesel generator stop push¬ 
button is pressed momentarily, RLSb coil gets energised and 
+I2V is extended to stop solenoid via N/C contact ofRL6a. 
Supply is also simultaneously extended to stop solenoid 
protection circuit as shown and, therefore, capacitor C5 
starts charging through 22k rcsistorfRl I), After about 12 to 
15 seconds, sufficient voltage is developed across C5 and 
hence transistor T3 conducts and actuates relay RL7 in its 
collector circuit. This 6V relay in turn energises coil of 
dual-head lamp relay RL6a and its contact is opened to 
interrupt the supply to stop solenoid. 

But prior to the operation of RL6 relay, the supply to stop 
solenoid protection circuit is removed by contact of RLSb 
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Fig. 1: Circuit diagram of the semi-automatic remote control of diesel generator. 
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List of components required and their approximate price 


s. 

Name of components 

Q'.v 

Kate 


T olal 

No. 



required 

per piece 

amount 

I 

1 2 V solenoid ( | ui'.l-, 

muilc uscii 






III tills) 


1 So 

tso 

Its 

'50 (X) 


1 2V iel;i\ wall iwo < 

o miiuils 

2 \us 

to 


20 00 

.1 

tA r'Iji 


1 No 

15 


15 1)0 

4 

t) 1 N tcl.n (2'0\ 

At ) 

1 No 

MX) 


IIH) IX) 

5 

1 > 11 , 1 1 - In .ul 1.!inp id.,' 

■ ( 1 \ pi 1*VII* 






-tint uscii in t.ii i 


A Nos 

SI) 


240 (X) 

fi 

MiudliiiKtHiN iswiuIks, push- 






buttons. 1 1 1 )s, l’< B 

resistors 






.UUl t l.lllsistiils ) 





100 00 





1 Olill 

Its 

S25 00 


All these items me muilulili- in the usual electronics shops in cities novsa- 
davs mid their prouimmiil should not hr a problem. 

after about 10 seconds. 1 herefore, RL6 relay operates only 
in case of faults such as welding of contact of Rl.Sb or 
shorting of transistor 12. Relay RI.6 operates under such 
faults conditions and protects the slop solenoid from 
burning. 

Whenevci telay RL.6 operates, red LED lights up via its 
RL6b contact, indicating the fault in the circuit. This LF.I) is 
installed on the control console in the control room. The 
fault can be tiaccd by switching off the battery supply by a 
rotary switch provided, as shown in the diagram. (Note: 
contact of Rl.6a relay is modified from normally open to 
normally closed.) 

( aution indication 

I his indication (red LED) is also installed on the control 
console. Whenever the diesel generator is started or stopped, 
this indication comes as long as the start or stop solenoid is 
energised and persists as long as the solenoids remain ener¬ 
gised. Caution indication appears for about two seconds 
whenever diesel generator is started and for about 10 
seconds whenever diesel generator is stopped. 

If this indication persists for more than the above stipu¬ 
lated pci tod. it shows that the corresponding solenoid 
suppl\ is through and it is about to burn. Operator should 
immediately swing into action under such circumstances 
and switch oil the battery supply using the rotary switch 
provided on the diesel generator panel. 

In short, this caution indication keeps a watch on both the 
solenoids and cautions the operator. But the possibility of 
this caution indication persisting is very remote since due 
care is taken to prov ide an automatic protection to both the 
solenoids while designing the circuit. 

A remote local switch is provided on the generator con¬ 
trol panel. Bciorc starting the work on generator, this switch 
has to be put in local inode so that nobody can start the 
generator Irom remote. 

Stop pushbutton is also provided on the generator itself. 
This pushbutton is effective only when the switch is in local 
mode, f his facility is provided to stop the generator by 


pressing the pushbutton instead of pulling the lever 
manually. 

Normal/diesel generator changeover contactor system 

As shown in the diagram, the coil circuit of the normal 
supply contactor is normally closed and hence normal 
supply is always through. 

For changing over to the generator supply, it is necessary 
to first start the diesel generator and then press the DO 
supply on pushbutton. If the generator is not on, the change¬ 
over has no meaning and hence deliberately made 
ineffective, as is clear from the circuit. 

In case power supply fails, diesel generator should be 
started by just pressing the DO start pushbutton. Change¬ 
over to diesel generator supply takes place automatically, 
once the generator attains full speed. This is achieved by 
including the normally-closed contact of relay RL2 in the 
diesel generator contactor coil circuit, as shown. 

Also when the generator is switched off. the diesel genera¬ 
tor supply is automatically changed over to normal supply. 
This is so since the normally-closed contact of relay RL3 is 
included in the diesel generator contactor coil circuit. 

Following LED indications are provided on the control 
panel: 

1. DG on indication (Yellow LED) 

2. DG supply on indication (Yellow LED) 

3. Normal supply indication (Green LED) 

4. Caution indication (Red LED) 

5. Fault indication (Red LED) 

Salient features of the circuit 

1. Starting operation: By momentary pressing the start 
pushbutton. 

2. Stop operation: Also by momentary pressing the stop 
button. 

3. Starting solenoid does not get supply in case start 
pushbutton is pressed by mistake when the DG is on. 

4. Slop solenoid does not get supply in case stop button is 
pressed by mistake when the DG is not on. 

5. In case of power supply failure, changeover to DG 
supply is automatic, once the DG is switched on. 

6. Once the DG is stopped, changeover to normal supply 
is automatic. 

7. Automatic DG supply changeover takes place only 
when DG attains normal speed and normal voltage. 

8. Complete safety to start and stop solenoid, both auto¬ 
matic as well as manual, has been ensured, 

9. Remote/ local switch is provided on the DG panel, to 
ensure safety to the personnel working on DG. 

10. Heavy start and stop current required for operation 

of solenoids, does not flow through the pushbuttons, 
Instead only 0.7mA of current at 7V flows through the 
pushbutton. , 

11. Moreover, the circuit draws a negligible current frpm 

the battery. . , £3 
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GEnERATOR 



A lignment <>! time.l circuits of n latlio receiver is 
the most essential process requited tor perfect 
reception and icpioduction ol a signal to be 
leccncd. Since the sound section of a I V 
ieceiu ‘1 comprises a numbci ol ‘I C tuned ciieuils, it also 
leqmies alignment. I he I M signal geneiator described here 
would enable you to do this easily and perfectly. 

In the signal generator, the frequency ol an RF oscillator 
is modulated by the signal ol an A1 oscillator to produce an 
I M signal hat inga earner frequency ol 5.5 M H/. Whenever 
this modulated signal is coupled to the sound section of a IV 
rcceivci, the signal hehates as a 5.5MM/ standard FM 
sound II signal. So l he geneiator can be used lor testing the 
related sound sections m a IV. I he generator has some 
additional aicas ol application also, which are covered latei 
in the aitiele. 


C ircuit details 


I he circuit lot the signal generator is very simple It 
comprises two oscillators. Oscillator ‘A is an RF osciliatoi 
oscillating at 5.5 M 11/ and’B'is an 800 H/ AF oscillator. I hc 
tank eiieml ol osciliatoi \, which determines its frequency 


ol oscillation, comprises inductance 1.2, capacitance C3, C4 
and a variable capacitor C5, A variable capacitance diode 
(varicap) or varactor (BBI05) is also included in the tank 
circuit thiough a large capacitor (Ch). 

To ms&jflate the frequency of oscillator A, output ol 
‘ is coupled to the tank circuit of oscillator A. 


OSCll 




As the amplitude of the 80011/ squarewave signal varies ina 
cycle, the reverse voltage across the varicap diode varies 
accordingly, from a quiescent value set by VRI, thereby 
varying the diode’s capacitance. For positive half cycles of 
the modulating signal, the varicap’s capacitance decreases 
and tor negative half cycles it increases. Since it is a part of 
the tank circuit ol oscillator A, and as the frequency of 
oscillation ol a IX" tuned circuit depends upon its'C’value, 
the frequency ol oscillator A varies in accordance with the 
amplitude of the modulating signal. The frequency modu¬ 
lated output can be had at the marked output terminals. 

Potentiometer VR2 determines the maximum amplitude 
ol the modulating signal to be coupled to the varicap diode. 
So, the maximum deviation of carrier frequency and hence 
the modulation index, which determines the amplitude of 
the 80011/ AF signal after demodulation in the coupled 
receiver, depends upon the setting of VR2. 

C onst ruction 

I he complete signal generator can be mounted on a single 
PC’B. Special attention is required regarding wire dressing 
as unnecessary coupling may aflect the frequency of oscilla¬ 
tion of oscillator A, and hence the generator’s performance. 

Since irequencies of the two oscillators are independent of 
power supply variation, stabilised power supply is not 
required for them. However, due to the presence of the 
varicap diode, variation of supply voltage produces some 
unwanted frequency modulation. Due to the stated reason 
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1: Circuit diagram of the FM signal generator. 


Semiconductors: 

Id N 1:555 tirnci 

Ti BPI94BRP 

;>l HU 105 varm 

Resistors (all ‘A watt, +5 '.'i. carbon): 


PARTS LIST 

N 1.555 time i 
BFI94K RF tiansistor 
HBI05 varuap diode 


Kl 

R2 

R5, R(> 


X 20-ohm 

550-ohm 

l-kilolim 

47-kilohm 

5.5-kilolmi 

15-kilohm 

220-kilohm 

47-kilohm. vertical preset 
220-kilohm, vertical pieset 


Capacitors: 

Cl, C6 
C2 

C3, C4 
C5 

C7, CX 
LV 


CIO 


lkpF, ceramic disc 
0.005P!■, ceiamic disc 
22pF. Myroflcx 
.. 22pl\ mini button triinmci 

- 0.0IPF. ceiamic disc 
0.047MF. ceramic disc 

- 1000mF. 12V electrolytic 


Oscillator coil (see test) 

RF choke (see text) 

4-pole. 2-way switch 
On/off switch 
9V PP3 battery 

Battery holder, PCB, BNC socket, 
enclosure, flexible wire etc. _ 

some amplitude modulation persists as well. Allowing a 
little variation; a battery of four cells in series with a terminal 
voltage ranging from 5 to 6 volts, may be used without 
affecting the operation of the generator greatly. 

Inductances L2, L3 and L4 are three coils wound one over 


Miscellaneous: 

L1-L4 

RFC 

51 

52 

BATT. 


the other. Coil L2 is wound first, then L3 is wound over it 
and finally L4 is wound over L3. LI is tapped from L.2. The 
details of coil windings are given below: 


Inductance 

No. of Turns 

Wire 

LI 

2 

36SWG enamelled 

L2 

42 

copper wire to 

1,3 

20 

be used for each 

L4 

4 

coil 


The outside diameter of the coil former is approximately 
7.5 mm a standard coil former available in the market 
and no core is used. The RFC is an air core coil having 30 
turns of 24 SWG enamelled copper wire. The diameter of the 
coil is 7.5 mm approximately. 

Tuning procedure 

Before using it as a service aid, the signal generator should 
first be tuned with the help of a good TV receiver. T o do this, 
connect the generator output terminals to the inputs of the 
sound 1C (viz, 3065, TBA750 etc), i.e. to the secondary of the 
sound IF’ transformer. Switch on both the TV and the signal 
generator. 

Adjust VRI to get a potential of the order of 0.3 V at the 
junction of VR1 and 47k resistor. Position the arm of VR2 
to the middle of its span. Adjust C3 to get an 800Hz audio 
tone (max.) from the speaker. Now by little adjustment of 
VRI. maximise- this response. 

If now VR2 is varied, it would only change the volume of 
the reproduced tone. The volume control of the receiver 
should be kept at normal listening position. 
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APPLICATIONS 

Alignment of the discriminator coil of a TV receiver 

Connect the output of the generator to the input ol the 
sound 1C. Set the channel seleeloi to a blank channel. 
Adjust the core ol the discriminalot coil lor maximum 
undistorted audio tone. 

II no sound signal can be traced, the 1C is defective or 
stages altci the 1C are malfunctioning. 

Checking the tuner and IF stages 

Connect the generator to the antenna terminals of the I V 
under test. Set the channel selector to channel ’4' and rotate 
the line tuner. I hough oscillator A is oscillating at 5.5 MH/, 
harmonics even ol the order of 10. II. 12 etc arc also 
produced. 

With channel selector at channel ‘4’. a slight adjustment of 
line tune control enables the receiver to tune two adjacent 
(12th and 13th) harmonics, simultaneously. These two har¬ 
monics, alter being processed by different RF and IF stages 
of the receher, produce a 5.5MHz (difference frequency 
between these two harmonics) Y M signal at the input of the 
sound 1C. and we get the 800H/ audio tone from the speaker 
as before. 

II no sound is heard, then the tuner or IF stages are 
operating abnormally - provided all other stages concerned 
arc functioning well. 

I nstead of connecting to the antenna terminals, the gener¬ 
ator may be connected to the IF input for checking its 
operation separately. The orders of the harmonics in this 
ca|p|lie 6th and 7th respectively. 
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Checking the video section 

During checking the tuner and/or IF stages some incon¬ 
sistent picture pattern appears on the screen, formed by a 
normally operating video section. If, on the other hand, no 
such pattern appears, but sound is there, it may be inferred 
that the video section is defective. 

Of course, synchronising circuits cannot be tested with 
this instrument, for which a pattern generator is required. 

AM receiver testing 

The fact that the frequency modulation is accompanied 
with an amplitude modulation, can he used effectively for 
alignment of the front section of an AM shortwave receiver. 
To do this, place the generator 30 cm to 60 cm from a good 
shortwave radio receiver. Locate the harmonics on the dial 
and note their frequencies. You may get unaccounted har¬ 
monics produced by unwanted coupling. If so, you may 
increase the distance between the generator and the receiver 
to minimise such interference. 

Now replace the good receiver with the receiver to be 
aligned. Select a shortwave band. Adjust the receiver’s oscil¬ 
lator coil, antenna coil and corresponding trimmers to get 
all the harmonics present in the selected band at their proper 
position on the dial. 

The same procedure can be applied to a FM receiver. 
Testing the AF stages 

Testing of AF stages beyond the detector of an AM or FM 
receiver can be done by throwing the RF/AF switch to AF 
position. Then output of oscillator B can be used as an 
800Hz AF signal source, and the generator would then act as 
AF signal injector. □ 
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Compatible Slim Line Disk Drives 



IF-525A 



mF525-31 




Features 

□ Automatic booting of both DOS 
3.2 and DOS 3.3. 

□ Slim-line disk drives. 

□ Gold-plated edge connectors for 
long life. 

□ Quiet drive mechanism. 

□ Long drive cables for convenient 
drive placement. 

□ Area in disk controller EPROM for 
user programs. 

□ User selectable slow/fast 
seek time. 

□ User selectable diskette 
write-protection. 

□ Faster track-to-track access time. 

□ Reduced power consumption 
thru use of low power components. 

□ Cables come out of the back of 
the disk controller flat. 

□ Drive spins briefly on diskette 
insertion for precise spindle 
alignment. 


30.5 cm (12-Inch) and 34.5 cm (14-inch) COLOUR CRT DISPLAYS 

for personal computers 

AVAILABLE AT NTSC, RGB & PAL SYSTEMS TO BEST SUIT FOR 
IBM, APPLE, COMMODORE, NEC, SHARP & OTHER 

COMPUTERS 
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H ere are a few interesting circuits to add to your 
telephone line. All these circuits have been 
designed and used by the authorfor over a year 
and have given a fully satisfying performance. 
Fig. 1 shows an LED and a diode connected in reverse 
parallel along with a current limiting resistor. The combina¬ 
tion is connected in series with the telephone instrument. A 
hole may be drilled on top of the main body of the telephone 
instrument, and an LED pushed in and glued with Araldilc 
or any other suitable adhesive. The remaining two compo¬ 
nents may be soldered on the LED leads. 

The value for R will depend on LED current rating. 220 
ohms may be taken as nominal value, but other values may 
be tried to compromise between a safe current limit and 
brightness of the LED. Diode is essential for proper working 
of the circuit. It serves the dual purpose of protecting the 
LED when telephone line polarity changes (more about this 
while discussing Fig. 6) and at the same time of bypassing 
the conversation. 

When the receiver is picked up, LED lights up, indicating 
that receiver is now off the hook. When a number is dialled, 
the LED blinks with the passing dial pulses. As soon as the 


called party picks up the receiver, LED extinguishes, indi¬ 
cating the call has matured. When the phone rings, LED 
flickers with the rhythm of the bell. 

Fig. 2 shows a set-up similai to Fig. 1, except that the 
diode is replaced with another LF D here. When the phone is 
picked up, red LED lights up. When the call has matured 
(called party picks up receiver), red LED extinguishes and 
green l.ED lights up. With ringing and dialling both the 
LEDs flicker. The LEDs may be of any other colour, but use 
of a single tri-state LED will give better results. 
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Separate indicating units 

So lar t he circuits were meant tor adding one or two 1 ,F. Ds 
on the telephone instrument it.sell. I he following circuits are 
designed to be separate units, connected across the tele¬ 
phone line. 

An I.LDand a diode a re shown connected reverse parallel 
in senes with a capacitor in big. 3. Diode is essential to 
piotect the LEI). This circuit gives three indications, vi/: (a) 
call is being dialled, (b) phone is ringing, and (e) conversa¬ 
tion is in progress (this is indicated by feeble Hashes in 
rhythm with the conversation). 

If more than two phone instruments are connected to the 
phone line or two such units aie to be connected to the same 
phone line, the capacitoi should be IfiF, 160V non-polar 
tvpe. However, il only one or two phone instruments are 
connected and only one such unit is required, the capacitor 
value may be increased to 2pF to give more brightness to 
I.ID. 

I he set-up shown in Fig. 4 is exactly similar to that in Fig. 
3 and serves the same purpose. Only the diode is replaced 
here by another LED. 



Indicators requiring power supply 

So (at the circuits utilised power delivered by the phone 


line itself. The following circuits require a power supply 
separately. 

The circuit shown in Fig. 5 is based on the fact that 
telephone line voltage is about 50 volts DC but when its 
receiver is lifted it drops down to about 10 volts DC. 

Diode in Fig. 5 passes only positive signals while the 
capacitor in parallel passes AC ripple which is required for 
producing bell effect in the FED. AO.IpF, 160V non-polar 
capacitor was used in the prototype, but if more ringing 
ellect is desired its value may be increased up to 0.22pF, 

I he circuit up to T2 is a voltage controlled switch while T3 
acts as an inverter/ LED driver. The two 1M resistors form a 
potential divider, while the zener diodes set control voltage 
for I I and T2 to conduct. 


C(SEE TEX I ) 



Note that two zener diodes are essential for perfect opera¬ 
tion ol the unit. A single zener diode with even more than the 
combined value of both the zener diodes cannot stabilise the 
circuit operation. 

Normally, both the zener diodes are conducting across 
potential dividers and the darlington pair IT-12 is also 
conducting, while T3 is cut-off. As soon as phone is picked 
up the phone line voltage drops, zener diodes and TI-T2 
become non-conducting and T3 conducts, switching on the 
LED. Thus, when receiver is lifted the LED lights up, and 
when the phone is dialled the LED blinks in step with 
dialling pulses, and similarly when the phone rings LED 
blinks in step with the incoming bell. 

The advantage of this and the following circuits is that 
you get indication of all the phone instruments connected to 
the phone line. 

The circuit in Fig. 6 utilises the fact that when the dialled 
party picks up the receiver, the phone line polarity changes, 
i.e. positive becomes negative and vice versa. 

The circuit shown in Fig. 6 may be divided into two parts. 
The first part, up to T3, is a voltage controlled switch, 
similar to that shown in Fig. 5. In the second part, T4-T5 
form a current controlled switch and T6 acts as an inver¬ 
ter/ LED driver. When the receiver is lifted, T1-T2 become 
non-conducting and T3 conducts and lights up red LED. 


7a 


ELECTRONICS FOR YOU 



C(SEE TEXT) 



But T4-T5 at this stage are conducting because here some 
current is still available; so T6 remains cut-off. After a 
number is dialled and the called party picks up the receiver, 
the phone line’s polarity changes which makes diode IN4004 
non-conducting and T4-T5 are cut-off, and T6 switches 
green LED on, indicating that the call has matured. 

The circuits in Pip 7 and 8 also indicate the state oi the 


the phone line is alright. The current limiting resistor for green 
LED is purposely chosen higher than that for red LEI) so 
that the green LED remains on most of the time and a higher 
resistor gives the LED a longer service life at the same time. 

When phone line becomes dead, almost no current flows 
through the diode bridge, zener diode speeds up non¬ 
conducting state of I I, T2 and 14, and I 3 starts conducting 





Q1>> 

12V 


-Oe9V 


telephone line. Here instead of a single diode, a bridge 
rectifier along with an electrolytic storage capacitor is used. 
Diode bridge maintains the output polarity, irrespective of 
input. 

Zener diode sets the control voltage. The zener diode 
value may be 3 to 5 volts, depending upon the gain of T! 
(although it may altogether be eliminated, but this will make 
the circuit very slow). 

As long as current is available, T l, T2 and T4 in Fig. 7 con¬ 
duct, the green LEDisonandred LED is off, indicating that 


and red LED lights up while green LED extinguishes, indi¬ 
cating that the phone line is dead. If both the LEDs are off it 
means an electric power failure. 

However, if a flashing LED or a beeper or both are 
required to indicate a dead phone line, power lor a multivi¬ 
brator or an oscillator or for both can be taken from emitter 
of medium power transistor SL100 (T3). A small heatsink 
may be added for T3. A relay can also be connected to switch 
on other circuits. No heatsink is necessary if only a relay is 
used. 
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Power supply and components requirements 

Now a word lor the power supplies and components 
lequircd. No special power supply is needed. A standard 
diode bridge circuit (not lull-wave) and a good liller capaci¬ 
tor 500pF, IbV (Philips or Keltron) is all that is required. 

As the current drain of circuits shown in Figs 5 to 7 is 
small (about 75 inA), a small but good quality step-down 
translorinei may be used, l hc author has used in his pioto- 
type ‘livico’ 200mA transformer, costing about Rs 6. Hot 


the circuit in Fig. 8. power requirement will be higher at the 
time of phone line failure. So a 350mA to 500mA trans¬ 
former is recommended (costing Rs 8 to 10) for it. 

All the transistors are BC147B (CIL or EC). For zener 
diodes EC will be a better choice. All the resistors are % watt 
*5 % type. 

Since all these circuits arc meant to work day-in and 
day-out, year after year, use of the best quality components 
is suggested. □ 


ST UDENTS' WOULD YOU LIKE TO 

STUDY FREE IN U.S.A.? 


The first two books tell how you can get 
scholarship for higher studies. 

Author VinodK Gambhir.C Eng (UK), MBA (USA), 
ex. IRSME (Class l),Mng Dir, Scholarship holder throughout 

• HIGHER STUDIES ABROAD - Procedure for getting 
admission & scholarship in USA, Canada & other 
countries. ALSO eligibility,admission tests, 
visa, personal advice & lots more. Rs. 34/- 

• SCHOLARSHIPS HANDBOOK Details of 
80 scholarship schemes for higher studies 
in India or abroad including Tata, Inlaks. 

Rotary, Rhodes. USFFI &Birla. Rs. 44/- 

• ORIENTATION HANDBOOK U.S.A. - 
Students' guidefor USA. Tells about travel, 
baggage rules, campus life, orientation, teaching 
system, jobs, immigration & success tips. Rs 34/- 

• Addresses of US & Canadian Universities ~ Rs. 10/- 
for EACH subject. Specify subject(s) of interest. 

• Preliminary Application Forms for admission in 
US/Canadian Univs - Rs. 15/- for a set of 20 forms 

■ TOEFL Rs 50/- ■ GMAT Rs. 95/- ■ SAT Rs. 75/- 

■ GRE General Rs 85/- ■ GRE Engineering Rs. 85/- 



TOTAL mailing charges for one or more. 
9Rs 5/-, ■ Rs. 8/-, mS mRs 8/- ONL Y 
DO NOT MISS THE GOLDEN OPPORTUNITY! 
SandMQiBDrPO TODAY For VPPitndRt 10/- MSafrtnet K> 
mlc Businas* Management Centre Pvt Ltd. 
deep(KG), 8 Community Centre, East ot Kaiiaah. 
M*HI: W*i New Delhi-110085 Tel 6418681 


Remember American degree 
holders get fabulous jobs 



Call B. R. ENTERPRISES. 

A source that can serve a wide range 
of your computer and word - 
processing needs. 


Stockists and Importers -- 

Floppy Disks (Memorex, Verbatim, Dyson), 
Printer Ribbons. Magnetic Tapes, 

Disk Packs, Print Wheels etc. 

B- R. Enterprises __ 

28. Silver Gold. S V P Rout. Bonvah (WMt). Bomb*-400 092. 
• Tgl 66 18 84 • Gram CHIPMEDM, Bom bay-400082. 

Sain Offica 3/806. Naviman SocxrtV, 6th Floor, 
lammgton Road, Bombay-400 006. • T»l: 37 66 2B 
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Announcing 
The Easy To Use 
Automatic Coil 
Winding Machines 



TANAKA brings you the finest in 
single, and multiple head (8x2). 
spindle and flyer type wire winding 
machines and coil tape wrapping 
equipment. All our Tanaka winding 
machines are microprocessor con 
trolled to eliminate cams and 
gears •- to make set up and 
use easy. 

We can wind wire sizes from 
0.02 - 2 mm with turn accuracy 
of ± 0 T And our microprocessor 


makes sectional, pyramid 
and layer windings easy. 

Some General Specifications: 
Spindle Speeds — up to 
10000 RPM, Winding 
width — up to 80 mm. 

Three control units 
available depending on the 
complexity required in coil 
patterns. 

Call or write us today for 
the finest in automatic wire 
winding technology! 



Manufactured By: 

TANAKA SEIKI CO., LTD. 

11-18,Mita 5-Chome, Minato-ku 
Tokyo, JAPAN 
TEL: 452-2201 
TLX: 2422459 TANAKA 


Agent in India: 

KADIMI INTERNATIONAL 

7-A, Connaught Place, Kashi House 
New Delhi-110001 (INDIA) 

TEL: 345364 

TLX: 31-5172 YUKT IN 
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For more informal inn, contact 

COMPONENT TECHNIQUE 

8, Orion. L P Road. Andhen (W), Bombay 400 058. Tel: c/o 4224066 


1 Instrument Case T-220 
Foe Digksi TeMe Top 
Test Instrument 

2.Instrument Case 
T220H M = 145MM. 
For Anriog Instruments. 

2 C4M STD Instrument 
Case * Cassette 

<36 « 96 « 150 
4 Instrument Case 
96 « 40 » 90 
V> DIN STD 

5.'Thumb Wheel Switch- 

T2I 

6 Coded Push Button 
Swtch T-24 

T—24 W r 7 ,6 mm 

7 H«id Held Instrument 
CaseT29 

29> 81 • 145 

8 Annunciator Kit T-54 
54 * 54 mm 

9 2ero Insertion Force 
40 Pin DILI C Socket 

10 Bcsel For 3V4Dlrft 

11 Instrument Clamp- 
IC-20O 

12 Instrument Rest Kit 

1-13 


D E C 


Range 

Voltage 

Tolerance 

Specification 

Authorised Dealers 

Ahmedabad 

Bangalore 

Bombay 

Calcutta 

Delhi 

Hyderabad 


METALLISED POLYESTER 
& POLYCARBONATE 
CAPACITORS 

0 001 mid to 10 mid 
63 VDC lo 1000 VDC 
1. 2, 5 & 10% 

.ISS 60204 R IFC 384 

M ■'s Cholal.il Doslu 
Aaren Agencies 
Amar Radio Corprn 
Sangeeta Electronics 
Apex Electronics (B) P, lid 
Naai Trading Corporation . 

General Radio Co 
Naresh Radio Corporation 
Sind Elm Ironies 
Aradhna Electronics P Ltd 
RLC Electronics 
Kay Radio Corprn 
Seshaseyee Bros P Ltd 
Angei Electronics 
Unisiar Enterprises 


SYMBOL OF QUALITY: J J. TRANSFORMERS 


DESAI ELECTRONICS P. LTD. 

GHORPADE PETH. SWARGATE. PUNE 411 002. 

Gram DECTRONIX, PHONE : 449148 


Our Programme: 

TRANSFORMERS FOR T.V., 

TAPE RECORDER, TWO-IN-ONE AND 
STEREO DECK. 

Power Transformer 
Step-down Transformer 
Step-up Transformer 
Output Transformer 
Isolation Transformer 
Line-matching Transformer 
Choke Transformer 
Auto Transformer 
Filament Transformer 
Modulation Transformer 
Input/driver Transformer 
Custom Built Transformer 

For further information kindly contact: 

J.J. ELECTRONICS 

A-23, Mayapuri Industrial Area, Phase II, 

Now Delhi 110064. Phone: Fac. 591839, Res. 621258, 6195P6. 
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Hourly Time Signal Add-on 
Circuit 

The circuit gives a single beep or shrill sound every hour (at 
XX.OO), so that one can recognise the time without seeing 
the clock. 

Tables 1 and II give the information for the units ol 
Tables for Common Anode Displays 


TABLK1 
Units of Minutes 


Digit 

a 

b 

Signal at 7-segment 
Display 

c d e 

f 

g 

0 

0 

0 

0 

0 

1) 

0 

1 

1 

1 

0 

0 

1 

1 

1 

1 

2 

0 

0 

1 

0 

0 

1 

0 

t 

0 

0 

0 

0 

1 

1 

0 

4 

1 

1) 

0 

1 

1 

0 

(1 

5 

0 

1 

0 

0 

1 

0 

0 

ft 

0 

1 

0 

0 

0 

0 

0 

7 

0 

0 

0 

1 

1 

1 

1 

8 

0 

l) 

0 

0 

0 

0 

(1 

y 

0 

0 

0 

0 

1 

(1 

0 



TABI.L II 






Tens of Minutes 




Digit 

a 

b 

Signal at 7-scgmenl 
Display 
c d e 

f 

g 

0 

0 

0 

() 

(1 

0 

0 

1 

1 

1 

0 

0 

1 

1 

1 

1 

2 

0 

0 

1 

0 

(> 

1 

(1 
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0 

0 

t) 

1 

1 

II 

4 

1 

0 

0 

1 

1 

() 

0 

y 

0 

1 

0 

0 

1 

II 

II 



Fig. 1: 


CreoK 




Fig. 1 : 


TOP VIEWS 


t-vu. 



* Vi.r, 



minutes and tens of minutes, which are present at the output 
of clock 1C tat the inputs of 7-scgmcnt common anode 
displays). Of course, one can have lablcs I and II lor com¬ 
mon cathode displays, just by changing 0's to Ts and I’s to 
0’s. 

By keenly observing the tables the ‘O’ digit, the units of 
minutes signal at ‘f and ‘g’ is '0-1' and tens of minutes signal 
at T and ‘g’ is also ‘0-1’. These logic signals appear in this 
combination only once in the Tables. So this information 
combination can be used to make the clock give short alarms 
every hour. 
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As shown m Hg. I, when ten* of minutes signal T-g‘ is ‘0-1' 
and units of minutes signal ‘l-g’ is also ‘0-1’. then \3 output 
is ‘O' and N4 output is ‘I’, that is just less than the supply 
voltage, f or all other input eomhinations ol N3, the N4 
output is ‘O', that is ‘0’ volts. C'apaciloi Cl helps the IK - 
hu//ei to give shoil alaims instead ol giving sound lot lull 
one minute. 

'One can make use ol onlv lahle II toget the hourly time 
signal. Hul the hu//ei gives small ‘lick’ sound lor the display 
ol XX. 10. which is almost inaudible, as shown in Hg. 2. 

Asm Hg 2, aieveiv Iioui (XX 00), tens ol minutes signal 
T and ‘g’ is‘0-1'. I he signal ‘I’is given to input ol NI and *g' is 
given to input ol \2 When ‘l-g’ is ‘0-1’, the NI output is ‘I’ 
and \2 output is ‘O'. I he signal is limited by NT toget ‘I’. 

I lie IK bu//ci gives shoit-alaim sound with the help of 
capautoi Cl 

I) UNGARfDDV 


Office Bell With In/Out Indicator 

I his ciicuit uses three 7-segment, common anode displays 
instead ol two l IDs lor the til out indicator as is done 
gcneiallv When the calling bell pushbutton is pressed this 
mdicaloi shows alphabet Rally ‘In’ oi ’Out’, as it isdueeled 
manually 

When vuu ate in ><nn olliee room, keep the rolaiy switch 


m A' position Whenever your visitorcomes and presses the 
bell he gets a surprise to see the word ‘f n* glow ing brightly on 
the wall. When you are out. keep the rotary switch in ‘B’ 
position m ordet to indicate to your visitors that you are not 
inside. 

Now let us discuss the circuit. When the pushbutton is 
pressed, the IC I (555) pioduces an audible tone and at the 
same time this ‘high command' made by the pushbutton is 
inverted by a NOR gate (N4) to trigger the monostable IC2 
(555). 1 he pulse duration ol this monostable is determined 
by l.l * RC and the puise triggers the relay which in turn 
activates the displays. 

Any segment in the displays will glow only when it is led 
with a logic low pulse. I able I shows the logic levels ol all the 
segments for each ol the two casts. Also, some oi the seg¬ 
ments should leinain always at logic high state and some at 
logic low lor both the eases. I he ‘always high' state is 
achieved by directly feeding with the positive supply rail and 
this is invent'd by a NOR gate (NT) to get the ‘always low' 
slate. 

When the word ‘Ini' is to be displayed, X anti V should be 
at low and high state respectively. So then at least oncol the 
inputs ol the NOR gate (XI) should be high Similarly, lor 
'Out' lo be displayed, both ol the inputs should be low. 

1 he display remains on as long as the monostable gives a 
high output. Alter the pi case time-dmation. the relay gels 
de-energised and the display goes oil. 
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TABLE I 



a 

b 

c 

d 

e 

f 

K 

I.KT ILK 

Dis 1 

a 

0 

1) 

0 

(i 

0 

1 

c 

Di-. : 

i 

l 

0 

0 

0 

1 

1 

Cl 

Dis J 

i 

i 

i 

0 

0 

0 

0 

t 

Ills 1 

i 

i 

i 

1 

1 

1 

1 


Dis. 2 

i 

0 

0 

1 

1 

1 

1 

• 

Ills 1 

i 

i 

tl 

1 

0 

t 

0 

n 


Care should he taken to provide a separate power supply 
bus lor the multivibrators such that the relay action does not 
hamper this. Any power supply with bV, 100mA output 
rating can be used with this circuit. 

AMI I HASH 

Kemote Optical Switch 

It is sometimes veiy annoying tor a peisoti who, while 
watching a I V piograinme or listening to a radio or the like, 
litis ii> gel up to switch the set oil. I he same applies when he 
wants to switch it on. I Ising the simple circuit show n in fig 
I. one can switch almost any domestic electrical equipment 
liom a distance, simply by Hashing a torchlight. 



Fig. 1: Using I I I. It s. 



Fig. 2: Using CMOS K s. 


I he basic sensm used in this remote switching mechanism 
is a light dependent resistor (l.DR). whose resistance value 
changes in response to the incident light. I he 555 timer is 
used in the numostahle mode in big. 1. which is triggeied 
when the voltage at its pm 2 hills below 1,3 Vcc. I his 
tiiggermg takes place when light is incident on the I l)R, 
thus loweimg its icsistanee value. I he I Ok pot VRI is used 
loi setting up the tnggciing thieshold. I he output time 
period ol the 555 is adjustable up to 12 seconds by varying 
the 500k pot VR2, so as to smooth up the light impulse 
(similar to switch debouncing). 

I he output ol the 555 is led to the input ol a J-K master 
slave llip-llop (7473) which is configured in the toggle mode 
(by tying the J and K inputs to Vcc) In the toggle mode, the 
output ol the llip-llop changes state with cvety pulse at its 
clock input 

I he output ol the 7473 leeds an amplilici stage compris¬ 
ing a RCI4K and a SI 100 transistor w hich are used todi ivc a 
relay that switches the instiumcni to he controlled. 

I he cucuit can be mounted on a small veroboard and 
placed in a cabinet with u small hole lot exposing the I l)R. 
Care should be taken to ensme that the I DR receives only 
the light from the torch, and that no ambient light falls on it. 
Once so installed, it will work reliably, with no lalse trigger¬ 
ing that sometimes occurs in sound-operated remote control 
units. 

I his cucuit has an appreciable, though small, current 
drain so that it should he switched oil when not in use. 
However, by using the ( MOS timci 7555 instead ol 555 and 
the CMOS J-K master slave llip-llop CD4027 instead of 
7473. this becomes unnecessary as the cm lent drain is neg¬ 
ligibly small. I Ins modified cucuit has the added advantage 
that it tequiies a single +12V powci supply, and the supply 
voltage need not be tightly regulated (CMOS devices work 
within supply voltage limits ol i3V and HKV). I he modified 
circuit is shown in f ig. 2. 

INDRANII SUN (illI* 1 A 

Electronic Fish Caller 

I Ins protect follows Mi Sunaabh Saikar’s letter in Jan. I *485 
issue ol I I V, I his project loi electronic fish caller can be 
pie pa led with ease. 

I he parts needed lor the project an*: 

One tiansistoi (AC 125): 

One 30fiF. I2V capacitor (electrolytic). 

One 30k, 'AW resistor; 

One 2k potentiometer; 

One output ttanslormet (push-pull, prtmaiy impedance 
500 ohms and secondary K ohms); 

One loudspeaker (same as used in transistor sets); and 
three 1.5-volt cells 

I he device is an audio oscillator capabie ol producing 
different notes similar to the sound made by insects. Its 
output frequency can be varied by means ol a 
potentiometer. 
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Multi turn precision wirewound 
potentiometer 



f 


2*2210 U/UF 

? i >0 tuHt 

• W ’v l 'tt,h ■( , 11 iv i 



I he l<Hiiis|ic.ik(. i i .in he ho u set I in ;i eaidboaid box (in.I 
Ion l.n ;'i ) I In' s|H <ik. i mill should he he.ny enough so thin 
n i.m 'ink i'.imK in uuiei It should be cmeral with a 
wateiliglu pol\tlieiie hag to pievent watei liom getting 
inside 

■Miei assi milling the appaialus. immerse the loudspeakei 
unit m a pond 01 in a lake u ith i le.ti watei and lots ol lisli It 
will be lomnl that lislies get slowlv attracted lowanls it. ()! 
miiise. the tone which nun altiaet a eeitaln variels ol fish 
ma\ icpel aimthei. Hv means ol the potentiometei the loin 
can he vaiml and dillerenl vanelies ol lishes can be 
ailta. leil oi lepelled. 

I AK VI .1 \\ QAISAU 



Mod 2202 2203 - 2205 

• S liHIlIf' ‘.h'fi Jt (// >l< H / I >1 
hi\U Pti i|'i,*Mf||| i v- •(', 
'i.nn n,;.n it> 


■ I g» y ~ r«/^ M[ 

vi vishal AGENNA 

Viaildl AGENCIES 

" 14 10 7401 1, OHOOIPF I. JUMf HAT BA/AH 
HYDI-HABAD hOOOOG INDIA 
HllONt 4'»101 IEIFX <>1A'> 2«11 PECO INDIA 
I’ARI \ WIHWOUND 


FOR THE SPECIAL ATTENTION OF EDUCATION AND 

R&D INSTITUTIONS!!! 


COMPUTECH ASSOCIATES PRESENT CTA-86A 


AS* 


A 16-BIT MICROPROCESSOR EDUCATION SYSTEM/TRAINER WHICH IS QUITE 

MODULAR AND MULTIFUNCTIONAL, with never-before-seen features. 


A SINGLE SYSTEM COVERING ENTIRE IAPX FAMILY OF MICROPROCESSORS: 


- INTEL 8086 16-BIT MICROPROCESSOR SUPPORT ON THE MAIN KIT, 

INTEL 8087 NUMERIC DATA PROCESSOR AND INTEL 8089 PO PROCESSOR SUPPORT AS AN ADD-ON 
OPTION TO THE MAIN KIT -A PIGGY BACK PCB CONCEPT 

- INTEL 8088 MICROPROCESSOR SUPPORT AS AN ADD-ON OPTION TO THE MAIN KIT-A PIGGY-BACK 
PCB AGAIN 

- INTEL 80186 MICROPROCESSOR SUPPORT AS AN ADD-ON OPTION ONCE AGAIN A PIGGY-BACK MODULE 

- ON-BOARD LARGE MEMORY SI2E UPTO 128K BYTES OP ROM 
(2716 TO 27256 AND 2817) AND 256K BYTES OT RAM (6116/6264/5665) 

- ON-BOARD THREE iSBX CONNECTORS FOR ANY 1.0 EXPANSION 

-- ON-BOARD TWO IBM PC COMPATIBLE CONNECTORS TO ADD-ON ANY IBM PC BOARD. 

I$& - ON-BOARD TIMER, INTERRUPT CONI ROLLER AND CASSETTE INTERFACE. 

EPROM PROGRAMMER AND ERASER 
-- TINY BASIC INTERPRETER 

- ASSEMBLER AND DlS-ASSEMBLER 

- OPTIONAL FLOPPY CONTROLLER INTERFACE TO CONNECT EITHER 5 1 /." OR 8" DRIVES (MAX 4 NOS.) 
SUPPORTS CPM-86 OPERATING SYSTEM AND PASCAL' & C' HIGH LEVEL LANGUAGES 

- NOT TO MAKE YOUR KIT OBSOLETE -COMMITMENT FOR MORE ADD—ONS 

WHICH MEANS- VERY FLEXIBLE AND VERSATILE MICROCOMPUTER SYSTEM TRAINER 

AT A VERY MARGINAL COST!!! 

FOR FURTHER DETAILS, PLEASE CONTACT. 

COMPUTECH ASSOCIATES 

1759. 34th CROSS, BANASHANKARI 2ND STAGE, BANGALORE-560070. 
iAPX and iSBX are the trade marks ot INTEL Corpn. USA 
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BOOKS FOR YOU 

GET THEM AT HOME! 

DESIGN OF DIBITAL STSTEMS: 

A self-instructional course in six volumes, by P C Pittman 

FIs 75 

THE COMPLETE HANO BOOK OF VIDEO: 

Everything you need to know about video from homo 
entertainment to everyday office use, by David Owert/Maik 
Dunton, 

Rs 76 

DIGITAL COMPUTER LOGIC AND 
ELECTRONICS: 

A self-instructional course in four volumes, by C P (Jane and 
A W Unwin, for beginners 

Rs 129 

MONOCHROME & COLOUR TELEVISION: 

A text on the CCIR-625B Monochiomu (Black & White) arid 
PAL-G Colour Television as adopted by India and many other 
countries, by R.R Gulati 

Rs 48 

BUILD A PERSONAL EARTH STATION FOR WORLD WIDE 
SATELLITE TV RECEPTION: 

Indian Reprint; by Robert J Traister 

Rs 75 

ELECTRONICS PROJECT IN THE HOME: 

A Newnes technical book. Useful, msti unlive and entertaining 
projects with domestic applications are described by Owen 
Bishop 

Rs 62 

LONG DISTANCE TV RECEPTION (TV-DX): 

A practical guide for the beginners and source of reference of 
TV signals over long distances and the resolving of such 
pictures with the minimum of distortion on the TV screen, by 
Roger W Bunny 

Rs 32 

BASIC RADIO & TELEVISION-COLOUR 
AND B&W: 

An introductory textbook for polytechnics and some 
certificate courses in Radio & Television, by S P Sharma. 

Rs 28 

THE ELECTRONICS INDUSTRY IN INDIA—AN ELCINA 
PUBLICATION: 

Covers tends in the industry, government policies, credit 
facilities, fiscal incentives and a review of instructional 
facilities. 

Rs 25 

Books Mail Order Service 

EFY Enterprises Pvt Ltd 

605 'Siddhartha', 96 Nehru Place 
New Delhi 110019. Phone: 6415330 

Please send full payment adding Rs J' for despatch by registered post, 
and Rs 5 as bank charges in case of payment through an outstaiion 
cheque. For receipt by VPP, please send money order, bank draft or 
Indian postal orders for at least 25% of the books value Ail payments 
should be drawn in favour of EFY Enterprises Pvt Ltd. 

Orders exceeding Rs ISO executed poet-FREEt 
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ELNOVA 

BRAND 



A STABLISER 
THAT DESTABLISES 
ALL OTHERS 

ELNOVA’S SERVO AC 
VOLTAGE STABILISERS 

Available upto 15 KVA Single phase & 45 KVA 
3 phase, in various models 


Manufactured by; 

Spectrum 

30 New Okhla Indl. Complex 
Phase II, Scheme III 
New Delhi 110020 
Phone: 637626 


Marketed by: 

Pioneer Electronics 

G-3 Raja House 
Nehru Place 


New Delhi 
Ph. 6419040 
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VETRIL 

TV DEFLECTION 
COMPONENTS 


DEFLECTION YOKE 
LINE OUTPUT 
TRANSFORMER 
LINE DRIVER 
TRANSFORMER 
LINEARITY COIL 


We manufacture all types of TV 
Deflection Components for 
30.5 cm to 61 cm Receivers. 

We supply TV Deflection Components 
to all reputed TV receiver 
manufacturers in India. 

Our components have proved to be 
the best available in India for the 
quality and performance. 



ROTARY WAFER SWITCHES 

MINIATURE 

PROFESSIONAL GRADE 
GLASS LOADED DAP WAFERS 



Use it in your; Oscilloscopes, Signal Generators, 
Oscillators, Voltmeters, Medical and other 
Sophisticated Electronic Control Equipments. 

T^noducte tfou need ft o*h ke&fde udta cane. 

INTEGRAL SYSTEMS AND 
COMPONENTS PRIVATE LIMITED 

IACTORY■ 457A GUBBANNA INDUSTRIAL ESTATE 
VI BLOCK RAJAJINAGAR 
BANGALORE 560010 Tel 354247 


VASAVI 

OSCILLOSCOPES 


Foi details, please wuto to 
Marketing Manager, 

VETRIL ELECTRONICS PVT. LTD., 

SB-111, Peenya Industrial Estate, 

Ba nga lu re-560058 
Telephone 384415, 384043, 384168 
Grams VETRILCO 
Telex: 0845/8328/VETRIL 



Bianch Ofhce. 

M-I.Kunchan House. Opp Milan Cinema, 
Naiafgarh Road . 

New Delhi-110015 


VASAVI ELECTR ONICS 

■■■ N: 

■■■' 1 ; .i \ , ha. A.n a i . 
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DIGITAL COUNTDOWN TIMER 

The Digital Countdown Timer from Ion Elec¬ 
tricals CDT59 is ideal for any clectncal 
appliance which is required to be switched off 
automatical!/, after a certain amount of time 
Typical examples are. cooking/baking ovens, 
water heaters, centrifuges and laboratory 
equipments etc It can also be used us an 
elapsed time reminder by virtue of its built-in 
buzzer 





DIGITAL COUNTDOWN TIMER 

CDT59 consists of transformer, printed cir¬ 
cuit board (PCB), relay and piezo-electric 
buzzer - all mourned on a passivated rnetal 
sheet chassis The PCB is degreased, ultraso- 
nically cleaned and laquered for protection 
from moisture Instrument grade trans¬ 
former, reliable relay and solidstate buzzer 
are used The relay rating is 6amps (resistive) 
at 240V AC 10-amp relay cart be provided on 
request 

Conlacl Ion Electricals, 307 Owner’s Indus 
trial Premises, 5 05 jdbnal Hoad, Mahun 
Bombay 400010 


STATIC CONTROL WRIST STRAP 

Marvel Products has introduced Wrist Strap 



.Product 

Profiles. 

with giound cord which cart instantly dissi trips the starter it the motor runs dry 


pate static charge on the person weaimg it 
The strap is 25cm long and adjustable The 
ground cord is soft insulated wire with two 
0.5-megohm metal resistors in series flits 
device is an effective protection against 
potential damage to static sensitive compo 
nents and miciocomputers 
Contact Maivel Products, 208 Allied Indus 
trial Estate, Malum, Bombay 40001b 


EDGING STRIPS 

Novoflex offer Novorim Edging Strips, ideal 
edging material for metal, wood, glass and 
certain plastics, which can he easily applied 
to external or internal radii as well as straight 
edges The strip permits a clean and rapid 
installation 



EDGING STRIPS 

Current uses are for covering potentially 
dangerous sharp edges, as found on bulk 
head cutouts, instrumentation enclosures, 
control panels etc Novorim makes the panels 
vibration and shock absorbing and protects 
from moisture and dust These edging strips 
are resistant to oil, acid, alkalies and are non- 
conductive and non-corrosive 
Contact Novoflex Cable Industries. 7th 
Floor, Chatter/ee International Centro. 33A 
Chowringhee Hoad, Calcutta 700071. 


Contact NCS Electronics. Uma, 12 Mitr.i- 
mandat Colony, Parvatr, Pune 411009 


MODULAR RECTIFIER BRIDGES 

Apollo Electronics offers SSE brand, hei mat 
ically sealed Modular Rectifier Bridges with 
wide teinperatuie range (-40 to 1WC)availa¬ 
ble in 5,10,25anti 35amps capacity in eloctn- 



MOOULAR RECTIFIER BRIDGES 

cally isolated metal case (isolation voltage 
2000 Volts) 

Various types of silicon rectilieis ol fi amps 
to 400 amps up to 1600V and last recovery 
rectifiers ol 1 amp to 250 amps up to 1200V in 
both standard and reverse polarity, thyristors 
and triacs of 1 6 amps to 2000 amps RMS up 
to 1400V and a wide range ol switching power 
transistors and power darlingtons are also 
available. Relays, connectors, ICs, displays, 
microprocessors and supporting devices and 
all other electronic components are also 
offered 

Conlacl Apollo Electronics, C-1 Hari Prool, 
4? SI Andiew's Road, Santacrur (West/. 
Bombay 400034 


ELECTRONIC TIMERS 

Koenig type K-serios Electronic Timers 


SINGLE PHASING PREVENTERS 

NCS Electronics offers Single Phasing Prev¬ 
enters types MSP, MLS and MGP with LED 
displays for various motor protections 

Type MSP protects the motor from single 
phasing, input supply unbalance and reverse 
running. The unit consists ot a voltage sens¬ 
ing filter, power supply and control circuitry 
Type MLS has motor protections for reverse 
running, unbalance, over and under voltage 
along with single phasing. 

Type MPG is a combination of type MSP 
and water level guard, it has an additional dry 
run protection essential for submersible 
motors. This unit continuously monitors the 
water level through conductivity of water and 
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moorporatmrj the latest CMOS technology 
are available in two different opeialing 
inodes namely.'delay on energise and inter¬ 
val on 

Mure than 4000 different combinations of 
operating modes, contact configurations 
input voltage, and control location are avail¬ 
able Each unit is enclosed within a compact 
plug in module having fl-pm 11-pm or screw 
terminal base which provides two sets-of 
changeover contacts rated for 10A 250V A(, 
resistive load 

(..oriUict Uniting I iri Itiinit& Industries ( P) 
Lid ‘>4 lndustn.il Area Phase II, Chandigaih 
1 bOOO? 


PUSHBUTTONS 

Haj Micm I’lishhultoiis and irichet pushbnt- 
Ini':. iTiiili li international standaids and die 
avail,rf>|e wilfi one normally open and one 



PUSHBUTTONS 

hoi iiuilly i lirj>ed contacts 

Itieseare latedlor P snips, i> amps arid 10 
amps latings rile micio pushbuttons ate 
used in instiiiineuts and panels wtnle the 
mclua switch is ideally used in domestic mix- 
eis and guilders I’listibultoris aie used in 
control panels and si,liters 
Confer I It a; Industnes. HU Ciuninaihih 
Udyoy Hh.iVitn I H S Mar;/, Bhandup. Horn 
Oily 4000/’t> 


INDICATING DIGITAL TIMER 

IRA offers Indicating Digital Timeis. with 
relay output to energise at the end of sot tune 
period, Imd application in process control 
where time programming is required Time 
piogramming is made on a set of 


MINITIME-837 



indicating digital timer 



thumbwheel switches 

When the equipment is switched on, the 
display will show the value set on the thumb¬ 
wheel switches and at the rateof least count it 
starts counting down as time elapses. At zero 
time as seen on the display, an internal relay 
energises and the contacts changeover. 

Optionally, a memory and battery back-up 
could be provided for mains failure intervals 
Automatic low battery annunciator is built-in 
After resumption of mains, timer starts from 
the point where it had stopped and display 
would come on A relay output having one 
changeover contact rated for 230V, 50Hz, 5A 
resistive load is provided. A red LED lamp 
indicates relay energised condition 
Contact. Instrument Research Associates Pvt 
Ltd. P B. No 2304. 79/1-2 Magadi Road, Ban¬ 
galore 560023. 


LOGIC CLIPS 

Alta Logic Clip LCU-16isanpxtremely handy 
design and troubleshooting instrument 
which clips onto DIP integerated circuits up 
to 16 pins and instantly displays the logic 
states of all the 14 or 16 pins of the 1C under 
test Each of the 16 channels of the clip inde¬ 
pendently follow the level changes atthecor¬ 
responding pins and the LEDs light up 
bughtly on the pins showing logic high 
The clip has its own gating logic for locat¬ 
ing ground and positive power supply from 
the circuit under test and no external power 



lOGIC CUPS 

supply is required The built-in buffered 
inputs reouce circuit-loading. These Logic 
Clips are compatible with almost all the logic" 
families like TTL, S, l S, MOS and CMOS etc 
and the adjustment ot threshold voltage is 
automatic, making these clips truly universal. 
Contact. Alfa Products Company, FF-11 
Ba/ai House. 97 Nehru Place. New Delhi 
110019. 


INSULATION TESTER 

EEC has developed an intrinsically safe Insu¬ 
lation Tester which can be housed in hazard¬ 
ous areas where danger of igniting 
combustible gases is always present The 
unit can also measure low lesistances up to 
100 ohms and voltages up to 25V AC/DC. 

The instrument is housed in unbreakable 
tibreglass enclosure and powered by rechar¬ 
geable Ni-Cd batteries It finds extensive uses 
m chemical, petrochemical plants, oil and gas 
installations, mines, ammunition dumps etc. 



INSULATION TESTER 

Contact Electrical Equipment Corporation, 
13,63 Pun/abi Bagh, New Delhi 110026 

DIGITAL GRAPHICS PLOTTERS 

Anika Instruments offers India s first and only 
multicoloured Digital Graphics Plotters 
Compatible with almost all micro, mini and 
mainframe computers, these microprocessor 
controlled plotters can be used to plot, on 
paper or him, high precision graphics gener¬ 
ated by the computer systems. 

f he 2600 is an 8-pen, highly intelligent gra¬ 
phics plotter which can plot on any size paper 
or film including DIN A3 and A4. It has high 
writing speeds of 45 cm/sec in all directions 
giving stable lino quality at all times. The plot¬ 
ting resolution is of the order of 0.05mm per 
step which allows high precision, camera- 
ready graphics This high resolution also 
allows it to be used to produce overhead pro¬ 
jector slides 

The plotter has a built-m comprehensive 
ASCII character set as well as other mtelli- 



UIGITAI. GRAPHICS PLOTTERS 
gence like various types of lines, arcs, circles 
etc It has a standard 3k RAM buffer memory, 
expandable to 10k The plotter, under the 
computer control can slant or rotate charac¬ 
ters and can also be used in the printed mode. 
The 2600 is compatible with almost all com¬ 
puters with three types of interfaces, i e 
RS232C, IEEE 488 and the centronics paral¬ 
lel. It is also directly compatible with IBM PC, 
Apple and other micros. 

Contact: Anika Instruments (P) Ltd, 241 lous¬ 
ing Society. N.D.S.E. (I), New Delhi 110049. 
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WOODEN LAMINATED CABINETS 

Electrocrafts (India) offers high quality 
Wooden Laminated Cabinets of 51cm, 
35.5cm and 30.5cm sizes for black-and-white 
and colour TV sets. 

Ten different models of cabinets are availa¬ 
ble. New models can be developed as per 
design and requirements. 

Contact: Electrocraft (India), 459-B/5 
Mahavir Block, Bhola Nath Nagar. Shahdara, 
Delhi 110032. 


DIGITAL CONDUCTIVITY METER 

Century Instruments offers its latest model of 
Digital Conductivity Meter which incorpo¬ 
rates cell constant compensation from 0 01 to 
1.99. 



DIGITAL CONDUCTIVITY METER 

This cell constant is adjusted with the help 
of a potentiometer by displaying it on digital 
display This facilitates the conductivity mea¬ 
surements of solutions having low conduc¬ 
tance values The range covered is from 0 to 
1000 megohm and is divided into five ranges 
to get better resolution and accuracy. 

Besides conductivity, resistivity also can be 
measured using the instrument. Automatic 
temperature compensation is also provided 
on demand for direct reading of 
conductance. 

Contact: Century Instruments Pvt Ltd, S.C O. 
289, Sector 35 -D, Chandigarh 160036. 


DIGITAL MULTIMETER 

R.S. Dlgitronix introduces its new 3V.»digit, 
true RMS Digital Multimeter with both digital 
and analogue display. 

This combination of digital and analogue 
LOD display analyses both steady and pul¬ 
sating signals, plus differential plus and 
minus peak holding capability and fast pulse 
detection and indication. True RMS measure¬ 
ments for non-sinusoidal signals are also 
available. 

Its other features include 5Cju/sec pulse 
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detection and visual/audible indication ol 
continuity and logic levels. 

Contact: R.S. Dlgitronix Pvt Ltd, International 
House, L.B.S. Marg, Vikhroh. Bombay 
400083. 


GRAPHIC TERMINAL 

O/'E/N Micro Systems' model CT 4000 
monochrome Graphic Terminal offers a low 
cost alternative to computer graphics appli¬ 
cations in engineering design, process con¬ 
trol and business graphics It offers a 512 * 
256 pixel resolution on a 30.5cm CRT with 
green phosphor. 

Designed around a 2-80CPUand 7220gra¬ 
phic controllei, CT-4000 offers a 16k RAM for 
user progiam development and 10k ROM 
which includes a powerful BASIC interpreter 
with graphic commands capable of develop¬ 
ing graphic software Graphic premitives 
available include full cursor control, continu¬ 
ous trace mode, 256 line types, 16 different 
character sizos, video attributes like leverse 
video, underline, special graphic symbols, 
area fill, generation of rectanqle, circle etc. 
These premitives can be accessed by the host 
computer also in the remote mode. 

Keyboard has full ASCII alphanumeric and 
graphic function keys. RS-232C serial inter¬ 
face is available for host communication 
Floppy disc back-up storage and printer 
ports are offered as options 
Contact: O/E/N Micro Systems Ltd, P.B. No. 
2. Vyttila. Cochin 682019. 


POWER TRANSISTORS 

SSE has a complete line of Bipolar Power 
Transistors and Power Darlingtons with pro¬ 
electron numbers covering 30 to 1000 volts in 



POWER TRANSISTERS 

1 to tOO ampere ratings The series covered 
are: BDW. 8DX, BUR, BDY, BUT, BUV, BUW, 
BUX. These are in addition to the oldei 
JEDEC series which cover up to the 2N66XX 
series. 

The Power Darlingtons are fully integrated 
devices with biasing resistors, speed-up 
diodes and flyback diodes for extremely fast 
switching. These prime devices are made in 
the high reliability metal package outline. 
TO-39, TO-66, TO-3. Depending on the rat¬ 
ings, the device outlines are modified for high 
isolation voltage or high current. 

These transistors are matched by a series 
of power schotty and power epitaxial diodes 
with low, forward plus reverse recovery time. 
They cover 25 to 400 volts in 3 to 70 amp 
ratings. SSE also makes MJ 8500 to MJ 8505 
series Power Transistors with voltage up to 
800 volts in 2-5 amps to 10-amfc rating and 


BU536 series, BU205 series and BU208 
series. 

Contact. Solid Slate Electronics Co. Pvt Ltd, 
Plot No 9/123, Marol Co-operative Ind. Est¬ 
ate. P O Box No 7432, J.B. Nagar Post. Bom¬ 
bay 400069. 


DUST COLLECTION MATS 

Spmg of Switzerland manufacture Plast- 
Tera-Syn (PTS) Mats to protect clean rooms 
from tratfic-borne contamination. Thu mats 
can pull dust, dirt and oven bacteria Irom 
shoe soles and trolley wheels 



DUST COLLECTION MATS 

Made of a plastic tacky material, the mats 
can be spread from wall to wall before entran¬ 
ces of contamination sensitive areas. Nc 
adhesive material is required for flooring The 
mats are fully washable and reusable. They 
have high durability and wear resistance. 

PTS is also available as stop-slip pads of 
extremely high friction coefficient for cover¬ 
ing assembly benches and laboratory tables. 
Contact: Jainsons Engineering and Electron¬ 
ics Corporation. 175 Samuel Street, Post Box 
No 5245, Bombay 400009. 


STATIC NEUTRALISER 

The X-Static unit from Westward Electronics, 
U SA is a Static Neutraliser composed of posi¬ 
tive and negative voltage generators with 
each generator producing approximately 
5000V. These voltage sources, connected to 
the needles, create both positiveand negative 
ions in the air surrounding the needles 
In use, the ionised air is attracted toward 
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any grounded or charged objects Charged 
material will be discharged by the approp¬ 
riate ion, For maximum efficiency, the unit 
should be placed 10cm to 6tcm above the 
work at hand so that ions will How in analura! 
path toward ground The unit does not have 
to be hung vertically 

Although there is no electrical hazard 
involved in touching a needle (a 30-megohm 
current limiting resistor is in series with each 
voltage source), the body will charge to a 
5000V potential when a needle is touched If a 
g r ounded object is touched, the event will be 
the same as if a person had walked on a 
catpet and gotten a shock 
Contact Electronic.!, Continental. Post Bag 
No 330. Bangalore 56 0003 


CASSETTE TERMINALS 

Cnstie. UK offers digital tape Cassette Termi¬ 
nals for OEMs and enducers, widely used in 
process control and data logging 
applications. 

Automatic or external software controlled 
cassette terminals provide up to 1.6MB stor¬ 
age capacity with RS-232C, IEEE 488, 20mA 
current loop interface ports. These Cassette 
Terminals are also used in data Interchange, 



CASSETTE TERMINALS 

program loading, NC controllers, cash regis¬ 
ters, off-line data preparation from tacho¬ 
graph chart analysers, fuel flow metering 
systems, hand-held data entry terminals and 
point of sale terminals etc. 

Contact. Southern Dynamics Pvt Ltd, P.O. 
Box No 1274. Madras 600034. 


PORTABLE EFT ANALYSER 

CF-300 introduced by Ono Sokki Ltd, Japan 
is the world's smallest Portable multifunction 
high accuracy Analyser with a large built-in 
CRT display. It is a low cost instrument offer¬ 
ing extreme ease of operation. 

CF-300 offers wide dynamic range (70dB) 
up to 20kHz. A unique feature is 3- 
dimensiona! spectrum display and histo¬ 
grams of both phase and amplitude. Mass 
memory allows 32k words of signal data to be 
stored. 

A digital zoom facility, third octaveanalysis 
capability. GPIB interface, and X-Y plotter 
drive capability are some other important fea¬ 
tures, CF-300 is the cost effective solution to 
.many analysis problems, making full use of 

m anced digital analysis capabilities. 

it: Aimtl Sales And Agencies Pvt Ltd, 


Malhotra House, 2nd Floor, Opp. G.P.O. 
Bombay 400001. 


COMPUTER CONTROLLED MEASURING 
SYSTEM 

The new Computer Controlled Measuring 
System CM 3000 from Hottinger Baldwin, W. 
Germany now includes converter units for 
torque and speed, temperature measuring 
amplifiers, as well as amplifiers for mechani¬ 
cal quantities 

The components of the system can be used 
to construct test-rig measuring equipment 
for detecting and processing measured 
values tor torque, speed, power, pressure, 
force and temperature etefor either universal 
applications or for special duties The instru¬ 
ments are fitted with RS-232C and IEEE 488 
interfaces as part ol their standard 
equipment. 

A fundamental advantage of the system lies 
in its dual function. It can contact a computer 
by two-way data transfer via the interface, 
while it can also operate as an independent 
measuring system when used without a com¬ 
puter, controlling its own functions by means 
of the built-in microcomputer 



COMPUTER CONTROLLED MEASURING SYSTEM 

Contact• Integrated Process Systems. 278, III 
Floor, Khaleel Shiran Estates, Pantheon 
Road, Madras 600008. 


LIFT TABLE FOR MOVING COMPUTERS 

Trepel, UK has designed a special mobile Lift 
Table for Moving Computers and electronic 
equipment 

This mobile unit can move equipment 
weighing up to 1 tonne and get it safely into 
position The machine is made up of two 
parts, and linked with quick-release connec¬ 
tors The separate parts, the platform and 
scissor mechanism, and the base frame and 
power pack, can each be lifted and carried 
into position for assembly. 

Contact: Trepel Ltd. New Road, Sheetness, 
Kent ME12, 1NB, England. 


MINIATURE PTC THERMISTORS 

The Miniature PTC Thermistors of the A707 
to A709 series from Siemens are intended to 
be used as self-healing safety devices When 


the rated current is exceeded (100 to 200mA 
depending on the type), the PTC thermistor 
reaches its operating temperature as it heats 
up and takes on a high impedance value. 
Once the short circuit is removed, the PTC 
thermistor automatically returns to a state of 
low impedance and the circuit becomes oper¬ 
ative again. 

The chip package provides not only a 
reduction in space requirements and low- 



MINIATURE PTC THERMISTORS 

cost automatic assembly, but also a minimal 
tolerance of opeiatmg values due to the con¬ 
sistent heat contact across the solder tabs 
The dimensions of the PTC thermistor chips 
rangelrom 2 * 1.3 » 1 mm forthe A701 to6 1 * 
5 3-2 mm for the A709 scries 
Contact Siemens AG, Zontralstolle Fm Inloi 
mation, Postfach 103, U-800 Munchen l. 
FRG 


ANTI-THEFT VIDEO LOCK 

Videotek, UK has introduced a new Video 
Anti-Theft device, Videolok which has an 
added advantage of locking the video 
recorder to stop unauthorised viewing. 

The simply operated unit is designed tor 
VIIG video rcoordors 3nd comes in the shape 
of a VHS cassette. This is slipped into the 
video and locked in with a key. The action of 
turning the key not only locks the cassette 



ANTI-THEFT VIDEO LOCK 

into position, but also sets an alarm. After 15 
secs, or so, if the recorder is moved the alarm 
will activate and will stay that way, emitting a 
shrill scream. The alarm will stop and reset 
itself when the VCR is stationery. 

Contact: Videotek Ltd. Unit 20/21 Royal 
Industrial Estate, Jarrow, lyne & Wear, NE32 
3HR, England. 
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High selectivity — 
good mechanical stability 

The intermediate frequency of your sets has it 
200 kHz or 455 kHz, thus we supply a complete 
assortment of mechanical filters to you, by 
means of which you can realize all receiving 
widths required for the different modes of 
operation. Our filters are fitted with piezoelectric 
transducer granting you low intermodulation. 
Advantages of our filters • 

— high qualities of selection 

— high mechanical and climatic rating 

— great working temperature range 

— compatibility to other uniform components 
Please, ask for our information material 


Now Available 

LEARN TO USE 
MICROPROCESSOR 

This book which we have been promising you 
is now ready, at last! 

i Si 41 c;.-,. 'i i V , ,i ■ /'■ '< f : 11 


i til.. coIIim !n >n cl!tu !'. s w u j 
. -i j|<. :n tin : i| i; 10 'S;,i h ■ 

Vv 111! M ,l| ip!.' ill i III L ll.Vt !l t ] n - 
f -.if V i..; I I H .(ill ! 1 ih /'mi . 1 ’ 

t-j 1984. is likely to Denefi! a 

r i'HtH ’1 'I i vw I' .1 !' i s i 

',','‘.'11 .1 • ’ ' ■■ 1 ' ■ !' I 

MI’Hl m! I ' I ' M.MI' M . 1.1 M : I 1 1 I 

... ii 1 1 !" ■ 



MM' 1 ! 


EFY Enterprises Pvt Ltd 


(RAOF F fsjf > 1 JIRIFS SOLICITED FROM BOOK St i i FRS 


THl CONSUL fANCV ONOANIAAtlON 


MARKET SURVEY 

CUM DETAILED TECHNO ECONOMIC FEASIBILITY 


{Surlily Av.«Mjf«'| 


I.1K IKI1NIC PRODUriS J Indusrml AIujIkiI 

1 t nrrpijirt H,*il War 4 Vxiium WiMin 

2 Cumfjuicf SiMinnpfy S Mrmhoi Oysul 

I tui nol/" t V/ MECHANICAL PRODUC rs 

4 ciMionn Wwn»lf>gMI ft I De- fcging t»eri| 

5 11',«1 AI «J Hawn- I, 1 Ml. III even 

6 Minicomputer j 3 ftxuhifGenrr,n«rwt 

/ rvcnaw, / L® lA 4 Swnte Sirei ingot. 

8 rVRereiwMBAV&trtnc/l *■ *g MISCELLANEOUS PRODUCTS 

9 IV rune's Lula 

; Ml- -2 2 Cil,wd Cewn.c Tlw 
CHEMICAL PRODUCTS j Oytefine 

I Cak mm GvouJf 4 Soft Dnmts 

i HOPE Wweri Vdcfc (Circular looms) 5 Tooth Paste & Tooth Powder 

Wl CFSNSULTANJ'j & FNGfNfcWV ;l*I prepared the Jtxwr Detailed Trrfmofctontjrrw FrautRlfty 
ftepora Afxvr ivodi Ats hare good demwj«v ho* a phgni future Each report n prepared t>y group of 
expert ionyjtt,*irt 

f-vh icpun iufiiiWis detailed mfumuujntu hR-jfimiri kMnriPusthon Sixty* tor imixvf 4 ftp/** 
fcVtnufrttimng Rurna | inert ilk ic/pr or rv» dwelled uuxi-ts of rrvmufacture) ftuw Sheri tteduiremer ,t nf 
fhw M.tf«L4h and M^.hmwirt Sources of ^lUbihty of k,»w MrtennK £ fvUhmmei *«a*jrrtur. 

C^Vi ity Tutai faptfai irvyrteni Cos cji Reduction and H.ifK^lity anafyvs B( P Plant 
• «Jvh fk/w a,.temeni P<ry oft Brood ru rl< 

Iticelh 1500/-(ffuprei Oneir>CAJWodiS«hundredonfy) ray«ae 50 % (if ft 750/) ri «Mnc* through 
DreH/Pay order nl#«if of UB CQNSU.TANTS 4 ENCWNEEWS DCLU arvJ DaUnce wtil Oe th^gtd Dy I 
VPP ex * thr time of delivery _ 

_Project IdtnhfrcAhon A Evaluation Piymon _ 

SBl SIR! CONSULTANTS 
cP> \& ENGINEERS 

OTHER OPE. • 4449, NAI SARAK (Ne.. Roihan f*ur.) (tl-'Y) DE1.HI110 008 

c!llVt f £P o.T iTd <EFY) DELH| - 110 007 

Wrttn p-ntmt mi 4w Ktpm <rf mi t tmn/mM mating ic Unit am, ngmnm 
^ IWtmtm lha ptam 4 m imak mmkm angitrga Htur! j 


AUGUST 1985 


93 























/IimmiwiwaTS 

^ iwinann ^ 


__ KHANOtLWAL HFRRMANN 

BOLTON ELECTRONICS LTD 

im>i *mm compos«im>n 

HINDUSTAN 

'COMXJCTORS IP) LTD. 

j PHILIPS 
AMPHENOL 


Gtard 

H l‘( IKIINII s 


Atowct AFC0 



HMCawnunKs 

LIMITED 


ELECTRONICS #| 

CORPORATION Jf rnKi 

OF INDIA LIMITED AL LUN 
Wl (All M-IR4AK S 
»*\ ri in 



SOLID STATE 
ELECTRONICS 
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ENGINEERING 
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AM Aft RADIO CORgagATiQM 

11/1, THIGLAR PERIYANNA LANE, SILVER JUBILEE 
PARK ROAD, BANGALORE S60002 PHONE: 220547 


A Feather in our Cap! 

For the first 



Our Polystyrene Capacitors 
too get the nod from LCSO 



OHR CK EUCimnOS UDi 

REGD OFF T'Hfc BANGALORE PALACE COMPOUND BANGALORE-56005? 
PHONE 360R64 TELEX 0845/8034 GRAMS "ORHCEE" 
FACTORY 45, METAGALLI, K R S ROAD, MYSORE-570016 
PHONE 25766 

*DW1 l T/OCEL/7J«-».l 


CMM> 

TV SIGNAL BOOSTERS & 
VOLTAGE STABILISERS 

FOR TV, VCR, REFRIGERATORS, AIR-CONDITIONERS 



ELECTRONIC INSTRUMENTS & CONTROLS 

4319/3, Ansari Road, Daryaganj, New Delhi-110002 
mrnmmmmmmmm. Phones : 279663, 274926 i i 




ELECTRONIC COMPONENTS 
& HARDWARE 


Your one source for ICs, Resistors, 
Capacitors, Potentiometers, 
Instruments, Connectors etc. made in 
USA by world’s leading 
manufacturers. We have prices and 
deliveries not matched by others. 


Please write for requirements to: 


AMEREX ENTERPRISES LTD., 

269 WEST 45TH STREET 
NEW YORK, NY 10036 
TEL: (212) 869-6609 TLX 3767068 
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Vimaltape expands 

Vimal Enterprises has increased its pro¬ 
duction capacity for audio magnetic 
tapes, four-fold to 1200 million running 
metres annually. 

Vimal has been pioneer in the industry 
to produce indigenous magnetic tapes 
without any foreign collaboration and 
the only unit to achieve ISI marks for its 
open reel tapes and also a major indi¬ 
genous source for audio cassette indus¬ 
try. With the addition of latest machinery 
and equipments and modified formula¬ 
tions as per updated international tech¬ 
nology based on latest developments in 
oxides, the company is set to achieve the 
sanctioned capacity during the year 
1985-86. This is expected to reduce for¬ 
eign exchange drain on imports as the 
company plans to pass on the cost 
benefits, resulting from higher produc¬ 
tion, to the consumers. 

FICCI Award to L&T 

Federation of Indian Chambers of Com¬ 
merce and Industry has conferred on 
Larsen & Toubro Limited (L&T) its 1984 
award in recognition of corporate initia¬ 
tive in research in science and technol¬ 
ogy in the field of industrial electronics. 
The award was presented by Mr R. Ven- 
kataraman, vice president of India at 
FICCI's fifty-eighth annual session 
recently. 

L&T was the first to indigenously 
develop industrial electronics equip¬ 
ment entirely through in-house R&D in 
the early seventies. Some of the impor¬ 
tant equipment arising out of this effort 
include power electronic equipment 
such as thyristor controlled DC and AC 
drives and AC power controllers, control 
electronics equipment such as IC-based 
and microprocessor-based control sys¬ 
tems. Products developed by L&T's R&D 
have earned international recognition. 
L&T actively collaborates with national 
and international bodies on research 
projects. 

New computer division 
for Rishi 

JBM Systems, the computer division of 
Rishi International Exports, has entered 
the field of computer applications and 
provides consultation in basic planning, 
systems analysis and sophisticated soft¬ 
ware packages to various organisations. 


The specialised areas of JBM systems 
are software development, data process¬ 
ing, computer technology on the one 
hand and management techniques in 
operation and application of state-of- 
the-art technology to different commer¬ 
cial and industrial operations on the 
other, 

HESPL excels in 
computer SMPS 

Hybrid Electronic Systems (HESPL) has 
successfully completed the designing 
and development of different models of 
switching mode power supplies (SMPS) 
and specialised uninterrupted power 
supply (UPS) systems for computer 
based systems. 

Established in 1980, HESPL designs, 
develops and manufactures SMPS used 
in sophisticated electronic systems such 
as computers where necessity for regu¬ 
lated DC voltage, energy conservation, 
size, weight and low costs are of para¬ 
mount importance. The company has 
already introduced its first SMPS model 
successfully. 

HyTech represents 
Soldermatic 

HyTech Services has been appointed as 
representatives in India tor wave solder¬ 
ing machines manufactured by Solder¬ 
matic Equipment. Soldermatic range of 
wave soldering machines consists of 
three models with wave widths of 220, 
305 and 380 mm. All models handle 
boards (or rows of boards) up to 430 mm 
long with standard carriers, or 508 mm 
long with extended carriers. They are 
equipped with foam fluxers, airpumps, 
ventilated hoods and are fully automatic 
in operation. The special flat solder wave 
gives outstanding performance, very low 
drossing and allows a level conveyor to 
oe used, saving space and improving 
performance, 

ABL to make capacitors 

ABL Capacitors India Ltd, a new unit set 
up in Himachal Pradesh with an invest¬ 
ment of 15 million, will manufacture var¬ 
ious types of plastic film capacitors. 

The company has imported latest 
plant and machinery from Japan for its 
plant. The production capacity of the 
unit will be 25 million capacitors per 


year. The range of capacitors include 
plain polyester, polypropylene, polysty¬ 
rene and metallised polyester. 

The unit is expected to start its pro¬ 
duction by September this year and shall 
make capacitors of commercial and pro¬ 
fessional grade suitable for entertain¬ 
ment electronics, communication, and 
defence applications. 

Sujata represents PMI 

Sujata Sales and Exports Ltd h as been 
appointed as the exclusive sales agent 
and representatives in India of Precision 
Monolithics Inc. (PMI), USA. 

PMI designs, manufactures and 
markets precision, high-performance 
linear and data conversion integrated 
circuits using bipolar, laser trimmed and 
CMOS technologies. It supports the 
needs of the aerospace industry, instru¬ 
mentation and process control manu¬ 
facturers, defence and other users of 
high quality precision devices. 

Khandelwal signs 
agreement 

Khandelwal Herrmann Electronics has 
signed a collaboration agreement with 
Siemens, West Germany for the manu¬ 
facture of SCRs, triacs, diacs and diodes 
which are extensively used in TVs, 
VCRs, microprocessors, computers, tele¬ 
phones, telecommunications and other 
products. 

A project for the purpose is being set 
up at Pitampur, near Indore, MP. The 
cost of the new plant with Siemens' col¬ 
laboration is estimated to cost Rs 80 mil¬ 
lion. The commercial production is 
expected to start by the middle of 1986. 

Uptron to make CTV tubes 

Uptron, the state-owned electronics cor¬ 
poration of Uttar Pradesh, has signed a 
memorandum of understanding with 
Toshiba of Japan for manufacturing the 
'blackstripe, midneck' colour television 
picture tubes. 

Uttar Pradesh is the first among the 
three states, (UP, Punjab and Andhra 
Pradesh), which have been granted let¬ 
ters of intent for manufacturing colour 
TV picture tubes. This will result in sav¬ 
ing a very large amount of foreign 
exchange of about Rs 600 million every 
year. 
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■BB BBAB 


BBBB BBBI 


Features: 

• 9 digit display with 2 digit (unction prompt 

• Min/Max mode selection through DIP switches 
e 8 bit/16 bit port operation tacility 

a On board EPROM programmer lor upto 27256 from 2716 
e Programming voltage on/off control 

e DIP soldering facility for configuring memory upto 272S6 or 6264 
OTHER MODELS OF EXCEPTIONAL HARDWARE AND SOFTWARE CAPABILITIES 

rn icr tio snocA anri IPC-T2P 280 based • 8 d, 9't display *nd ? status LEDs 


□ IEC-T1P 8085A based and IEC-T2P Z80 based 
Trainer cum Programmer 

• 32 kuy keyboard usmy big size compute! keys 

• Audio cassette interface using Kansas city 
standards 

• 8 digit display and 9 status LLUs 

• Facility to use 2716'2732 21 32A 2/64 01 Ifa, 
62G4 (Selection thru DIF soldering pads) 

• Facility to program PM6-2/J? 2732A7./04 

• RS232C/20mA serial communication mtoilaie 

□ IEC-TIM 8085A based and IEC-T2M Z80 based and 
IEC-T3M 8086 based Trainers 

• Low cost version without EF’ROM 
programmer 

• 32 key keyboard using small size keys 

• Audio cassette interlace 


• f aoility to use 2716-2732/2/64/6116/6264 
(Selection thru DIP soldering pads). 

□ IEC-T1S 8085A based small Trainer 

• Based on IEC-515 general purpose CPU PCB 

• ?4 key keyboard with small size kr.ys. 

• 6 digit display 

ALSO AVAIL ABLF 

• General purpose CPU PCB for 8085A. 

• Numerical Printer attachment to framers. 

• Keyboard using big size computer keys for 

20,32 and 50 keys 

WE ALSO UNDERTAKE PROJECTS BASED ON 
MICROPROCESSORS TO 
CUSTOMERS' REQUIREMENTS 


For further details contact. 

Integrated Electronics Company 

425. 9th Main, 1st Cross, H.A.L. Second Stage, Bangalore 560038. 



•4 -i. '.HtttMUK. 





















BOOK 

Reviews 


The Encyclopedia of 
Electronic Circuits 

By Rudolf F. Graf, published by Tab 
Books Inc., USA; pages 768 (18.5 era 
x 23.5 cm); soft cover; price: US $ 
29.95. 



Many a time the hobbyist or the profes¬ 
sional electronics experimenter has to 
spend hours—sometimes days — 
searching for a particular power supply 
circuit, temperature control circuit or an 
audio power amplifier circuit which ful¬ 
fills his need for a certain type of elec¬ 
tronic circuit. Sometimes even after he 
has finally located a circuit, the project 
builder may either have to presume that 
the circuit will work properly or he has to 
spend precious time on trial-and-error 
testing. 

The need for a reference volume 
incorporating standard as well as crea¬ 
tive circuits is covered by The Encyc¬ 
lopedia of Electronic Circuits, which is a 
virtual treasure-house of such circuits. 
Comprising of nearly 1300 detailed cir¬ 
cuit schematics on 98 different catego¬ 
ries, the book has a collection of circuits 
culled from several periodicals and 
journals. 

The circuits are alphabetically 
arranged for convenience of easy refer¬ 
ence. The project builder can get quick, 
reliable answers to specific design prob¬ 
lems. Along with circuit schematics. 


wherever further clarification seems 
necessary, the author has given clear, 
concise explanations of the circuit con¬ 
figuration and functions. 

The basic circuit categories, both ana¬ 
logue and digital, which have been 
incorporated in the volume include ama¬ 
teur radio circuits, alarms, amplifiers, fil¬ 
ters, logic circuits, DA converters, 
crossover networks, gas/metal detec¬ 
tors, fixed and variable power supply cir¬ 
cuits, radiation detector circuits, video 
circuits, oscilloscope circuits, probes, 
transmitters, schmitt triggers and zero 
crossing detectors. 

The book has an index listing all the 
sources from which the various circuits 
have been chosen. Another index gives 
the hobbyist instant access to the exact 
circuit data which is required. All in all, 
the volume is an invaluable reference 
tool for every hobbyist, technician, stu¬ 
dent and design professional. 

— R.B. 


Master Guide to Service 
Korean Colour TV 

By Desai and Desai, published by 
Jeevandeep Prakashan, Bombay; 
pages 76 (18.5 cm * 27.5 cm); soft 
cover; price: Rs 25. 

With the advent of colour television in 
India, the market has been inundated 
with various brands of television sets 
with imported colour picture tubes. The 
most popular among such CTV tubes to 
be used by the manufacturers are the 
Korean 'Gold Star' and 'Sam Sung' brand 
picture tubes. 

The Master Guide to Service Korean 
Colour TV is a technical manual to facili¬ 
tate the servicing of Indian colour TV 
sets like ECIL, Dyanora, Texla, Keltron, 
Uptron and Televista. 

The book has been divided into eight 
chapters. Chapter one explains the PAL 
colour television system while chapter 
two is an introduction to the block dia¬ 
gram of the colour receiver. The third 
chapter describes the major circuit fea¬ 
tures in the 'Gold Star’ and 'Sam Sung’ 
models. 

Chapter four gives the complete cir¬ 
cuit description of various parts of the 
TV set including power supply, picture 
IF amplifier, the various video amplifiers, 
sound IF/FM detector and audio ampli¬ 
fier stage, chroma 1C circuit, picture 


tube circuit, synchronous separator, 
AFC and horizontal oscillator circuit, 
convergence circuit as well as channel 
selector system 

Chapter five deals with installation 
and service adjustments while chapter 
six describes voltage measurements and 
waveform analyses. Common faults and 
fault finding hints are given in the next 
chapter. The last chapter deals with the 
use of CRO for studying the chroma 
circuit 

Instead of dealing with the basic the¬ 



ory of colour television, the book 
explains the entire circuit description of 
the colour TV set and in doing so 
assumes that the reader has a sound 
grounding in TV theory and practice. 
The book also includes a complete cir¬ 
cuit and block diagram of the colour 
receiver on a separate sheet to facilitate 
the service engineer. While the produc¬ 
tion of the book leaves a lot to be desired, 
it will prove helpful to CTV servicing 
personnel. 

-R.B. 

Selected Books Available 

Ask for the latest list 
from 

EFY Enterprise* Pvt Ltd. 
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Luxco car stereo speakers bring 
concert hall performance to you 
—crystal dear Hi-Fi stereo, 
well above the wind 
and traffic noise. 


Make driving 
a pleasure 
with 

car stereo 
speakers 
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To be the leader 


SEN 

Servo Voltage Stabiliser 


Leaders oi industry - research institutes, 
government departments, public and private 
sector organisations (eel secure with Sen & 
Pandit Servo Stabilisers for their precision 
equipment 

Technical excellence effective performance 
and efficient after sates service have resulted 
m Sen & Pandit being the leader in Servo 
Stabilisers in Eastern India 

WHY NOT JOIN THE SELECT BAND 7 
Sen & Pandits range is ideal for copiers 
computers, communication and medical 
equipments and other appliances calling for 
precise voltage 

AVAILABLE IN SINGLE AND THREE PHASE 
VERSION 


i! 1 ; Dr 


® SEN & PAMDIT LIMITED 

16 B LiiKo View Calcutta 700 029 »'hcmcs 42 4026 46 9622 
Bombay Branch 84, Vco; Nanmjn Ro<u 4 Bombay 400 020 PIjomm 29 410M 
Bfjtnob 8 Kondi CtntMy St. r c«l Madras 600 001 I'hoftfi-, 2290! 00/' 


Thoughttt'op SP 7 
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FOREIGN COLLABORATIONS 

(Approved between January-March 1985) 


N dn.o <*l Address of the Indian hum 

Name & Address of the Foreign Firm 

Item of Manufacture 
(Nature of Collaboration) 

HI 

(2) 

(3) 

Ambulal Barabhai Enteiprises Ltd 

W.-uti Wadi Bdroda 390007 

CCA Alcatel 
trance 

Mini- and microprocessor based 
systems and computer peripherals and 
also manufacture ol new articles 
in computet peripherals 
(Technical) 

Dyriaciaft Machine Co Ltd 

CD Barhwala Marg, Andheu West 

Bombay 400058 

Herwog GmbH 

West Germany 

Electronic readers/sciew weighers, 
electronics less in weight feeders etc 
(Technical) 

Andhia I'radesh Electronics Development Corpri t td 
5tt\ Hoot, Parisrama Bhavanam, Basheer Bagh 
Hyderabad 300029 

Shinwa Tsushinki Ltd 

Japan 

VHF/UHF two-way communication 

projects 

(Technical) 

G P Electronics Ltd 

Administrative Building, Morarji Mills 

Dr Ambedkar Hoad, Parol, 

Bombay 400012 

fokyo Kikai Sangyo Co Ltd 

Japan 

Hard ferrites 
(Technical) 

Kerala State Electronics Development Corpn Ltd 
Keltron House. Vellayambalain 

Tnvandrum 695033. 

Murata Mfg Co Ltd 

Japan 

Ceramic capacitors 
(Technical) 

Puniab Wireless Systems Ltd 

B-53, Phase VI, SAS Nagar (Mohalli) 

Chandigarh 160055 

Japan Radio Co 

Japan 

Long range radio communication 

equipments 

(Technical) 

Peico Electronics & Electricals Limited 

Shivsagar Estate. Block A 

Di Annie Besant Road. Worli 

Bombay 400018 

PtllllpS 

The Netherlands 

Automated scientific instruments foi 
analytical applications 
(Technical) 

Peico Electronics & Electricals Limited 

Shivsagar Estate, Block A' 

Dr Annie Besant Hoad, Worli 

Bombay 400018 

Philips 

1 iolland 

Critical components for colour TV 
receivers etc 
(Technical) 

Peico Electronics & Electricals Limited 

7 Justice Chandra Madhab Road 

Calcutta 700020 

N V Philips, Gloelampen 

1 .ibneken Holland 

X-ray diagnostic systems 
(Technical) 

C Padmanabhan 

4 Gopalknshna Road. T Nagar 

Madras 600017 

Biack and Petei 

S wideband 

Fire and burglar proof vaults etc 
(Financial) 

Electronics Corpn of India Ltd 

Industrial Development Area, Cheilapalli 

Hyderabad 500762. 

BBC 

Switzerland 

Computer based electrical load 
despatch systems 
(Technical) 

Kerala State Electronics Development Corpn Ltd 
Keltron House, Vellayambalam 

Tnvandium 6&5001. 

BBC Brown Lloven & Co. 

Switzerland 

High capacity uninterruptible power 
supply systems (UF3) 

(Technical) 

Modern Alarms & Electronics Pvt Ltd 

409 Meghdoot. 94 Nehru Place 

New Delhi 110019 

Intruder Alarms Supplied Ltd 

UK 

Electronic fire and burglar alarms 
(Financial) 


too 
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( 1 ) 


( 2 ) 


< 3 ) 


Anupam Electronics Pvt Ltd Bausch & Lomb Digital readouts 

D/12 Nandanvan Industrial Estate, L B Shastri Marg USA (Technical) 

Thane, Mahaiashtra 400604. 


AVX India Electronics Pvt Ltd AVX Corporation 

Units 89-92, SDF III, Santacruz Electronics Exports USA 
Processing Zone. Andheri (East) 

Bombay 400096 


Dr B.K, Modi 
36 Amrita Shergil Marg 
New Delhi 110003. 

CRID Limited 

Sardar Patel Hall Premises 

Bhubaneswar 751009 


Diablo Systems Inc 
USA 


NCR Coiporation 
USA 


Electronic Printers Ltd 
138 New Colony 
Jaipur 302001. 


Santee Coiporation 
USA 


Multilayer ceiannc capacitors 
(Financial) 


Computet printers and sub- 
assemblies etc in SEEPZ 
(Financial) 

Pioot encoders, passbook printers 
and minicomputer microprocessor 
based systems. 

(Technical) 

Matrix printer 
(Technical) 


Essen Electronics 

B 52/54 Nand Bhavan Industnal Estate 
Mahakali Cavus Road, Andheri (East) 

Bombay 400093 

Godrej & Boyce Mlg Co. Pvt Ltd 
Godrej Bhavan. 4-A Homi St. Fort 
Bombay 400001 

Industnal Systems Division 
The National Radio & Electronics Co Ltd 
Mahakali Caves Road. Ghakala, Andhen (East) 
Bombay 400093 

Jay Electric Wne Corpn 

20? Maker Tower-E, 20th Floor, Cuffe Paiade 

Bombay 400015. 

K N Sareen 

House No 1012, Sector 11 -C 
Chandigarh 

MC Shah 

25 Netaji Subhas Road, Calcutta 700001 


M K Chowdhury 

32-SFA, DDA Flats. Hauz Khas 

New Delhi 110016. 

R. Venkataraman 

Reliance Systems Pvt Ltd 

16 Connaught Place, New Delhi 110001 

Straw Products Ltd 

Nehru House, 4 Bahadur Shah Zafar Marg 
New Delhi 110002. 

System Electric Control 

B-4 Pannalal Silk Mill Comp , L.B.S. Marg 

Bhandup, Bombay 400078. 

Taylor Instrument Co (I) Ltd 
14 Mathura Road. P O. Amar Nagar 
Faridabad 121003 

Tie India international Ltd 

21 Commerce House, 15 Ropewalk Street, Fort 

Bombay 400023. 

Uptron India Limited 

10 Ashok Marg, Lucknow 226001. 


I. Digital Equipment Corpn. USA Operating software in source code 

2 Amoncaii Telephones & Telegraph Co (Designs & Drawings) 

USA 


North Atlantic Industries Inc 
USA 


Emerson Eleclio Co USA 


Molex International Incorpoiated 
USA 


Akon Inc 
USA 


Wabash Data Technology Inc 
USA 


Indus Systems 
USA 


Strategy Wares Inc 
USA 


Media I echnology International 
USA 


MVM Electronics 
USA 

Taylor Instruments 

Division ol Combustion Engg 

USA 

Tie/Communication Inc 
USA 


Leads & Northup 
USA 


Dot matrix printers 
(Technical) 

Solidstate ir.verteis 
(Designs & Drawings) 


Professional grade connectors 
(Financial) 

Electronic assemblies under 

100 per cent export oriented scheme 

(Financial) 

Floppy diskettes (discs) 20 42 cm, 

13 3 cm and 7 62 cm 
(Technical) 

Disc drives under 100 per cent 
export oriented scheme 
(Financial) 

Computet based softwares 
(Financial) 

Substrates tor rigid disc media 
(Financial) 

Thyristor controlled 
AC drive systems 
(Designs & Drawings) 

Electronic range of industrial 
process control instruments 
(Technical) 

Fully electronic private automatic 
branch exchange (EPABX) etc 
(Financial) 

Microprocessor based electronic 

modules etc 

(Technical) 
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(3) 


<2) 


Western India Erectors Ltd 
Sahyadri Sadan, Tilak Hoad 
Pune 411036 "i 



Extol Coipn 
USA 


Ha’yhav Sir Sawhnoy 
3633 Sulihaih M.irg 
New Delhi 1H)002 . 

Umveisal Coiritronu'.s Pvl L Id 
C-3/13 Safdar|ung Dev Aiea 
New Delhi 


Pepped & f uclts 
•Beksrligprigs GmbH ' 
West Genrtany^_^-5^ 

Toiryw Electric CcT"'’-'^ 
^3apa«-_ 


Arnara Haj.i Power Systems 
CO P D Mac. t> 8-313. B-1, 1 
Pooilflin Apaitmenls. Abids 
I lyderahdil 300001 

K Harnesan 

93 V M Stieet. Mylapore 
Madias 600004 


HUH Powei Systems lnr. 
USA 


International Memories Inc 
USA 


cod winding 
machines 


for wide 
applications 
light, medium 
heavy duty 
toroidal 
armature, 
stator and 
wave 
winding machines. 



EXCEL ELECTRONICS 

2F. NAA7 CINEMA BLDG 2ND FLOOR 
IAMING10N ROAD. BOMBAY 400004 
fMON! 319240 GRAM COIL WIND!* 1 


[TV AND COM 

PONENTS 

! MANUFAC1 

fURERS 


ACRYLIC 

SHEETS 
CUT TO SIZE 
RODS, TUBES 
& 

FABRICATION ITEMS 

METAL KING 

14, Yusuf Bldg. 9, A R St. 
Bombay 400 003 
Phone 329614.336667 
{Bet 2 to 5 p m I 

MODI’S 
LIQUID FLUX 


WSF for computers & calculators 


Are you satisfied with your 

PRODUCTION ? 

NO! 

Make use of Pneumatic Tools as 
a solution to yout this problem 
Contact for 

Laying of Conipt essed Air 
Pipeline,Vacuum Plants (For 
vacuum impregnation and other 
applications) 

Tunnel Dryer (For baking and 
curing Epoxy resins. Paints etc.) 
An Drying Plants (For Dry 
Compressed Air) 

ANHYDROUS SYSTEMS 
A-25 OKHLA INDUSTRIAL AREA 
PHASE ! NEW DELHI-110020 


RMS for consumer electronics. 

L.N. MODI & SONS. 

C-38, Pamposh Enclave 

New Delhi-110048 USNlX 

TEL 6410107, TLX 31-5272 OM IN 

LEADING COMPANIES USING REGULARLV 


EFY Misses Nothing 
Don't Miss It 
Subscribe to it now! 


High speed near letter quality dot 
matrix printers with send/receive 
facility and message preparation, 
communication and data retrieval 
terminal for private wire operation 
and computer applications 
(technical) 

Proximity sensors, buffer amplifiers 

and zener barriers 

(Financial) 

Electronic typewriters 
(Technical) 


Urmitenuptible power systems 
(Technical) 


Winchester disc drives 
(Financial) 


Eagleman 


The only Heavy Duty 

POWER RELAYS 

THAT HAS SATIS 
THE MOST CHOOSY BUYERS 
ft 

WITHSTOOD THE TEST OF 
TIME 



Rtgd. 

Patent 

Design 
I No. 148690 

OPEN 


COVERED 
Upto 30 AMPS. CONTACTS 
240V/440V A.C. OR 110V DC COILS 
They are wfrst/tutei of contactors 


EAGLEMAN ENTERPRISES 

3/ISA Kirti Nan or Area 1 


New Delhi 11001 S 



1,02 
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Mart. 


PANEL METERS: 


A.IOJJItf TO MOV 


AVAIl ABLE IN DIFfRENT SIZES 






CLEAR 

ACRYLIC FRONT. 
MOVING CON, 
MOVING IRON 
INSTRUMENTS 


““ U, ‘ CTV,,M: TOWA ENGINEERING WORKS 71235601 

^/l-4 Vishal Market Permanand Colony (West) Delhi-i 10009 


.ight ^ 

Dependent 


Iwl w VmH 


esistors 


M IN Lai 
(lal-Oh*) 

•to I Hu 


m-M 
Mi-12 m-» 

BPI-U m-M 
•PIM BPt-M 


BHARAT PHOTON ELECTRONICS 

15 East Guru Angad Nagar 
Patparganj Road . Delhi 110092 

Field Failure Relay 



Most wanted critical device by O.E.M 

Euuitlal protection tor: 

D.C. Motor Fwld 

Solenoids in Machine Tools 

High speed lifts. And many more applications 

Featuring: 

Instant ON/OFF (Better then 2 milliseconds) 

No external power supply. 

High Immunity to external disturbances. 

.5 Herts blackout trip. 

© Menufadtured. sold and serviced by 

Systems Hardware 
and Components 

t-S, UOYOO BAOAN. NO 2, M.10 r. 
anohcri fC). aOMaey-toooes 

m : 633-2131 <32-3676 CABLE YIBnATWNS 


TV WATCHING 1 
IS HARMFUL FOR EYES. 
[SPECIALLY TO CHILDREN’S] 


Protect eyes from glare] 
by fixing 


ANTI-GLARE 
TV SCREEN 

All types of screens & TV 
accessories available. 

Trade Inquiries to 

JYOTI ENTERPRISES 

135.LajpatRaiMarket,Delhi 6 


rSV* 


M 



PLASTtC-O-METAL ENTERPRISE 

2/32 Vtvek Nagar, Calcutta 700075. 

Tele. 722429, Gram; PLASTRONIC, Cal-32 


HIGH RELIABILITY RELAYS 
FROM GENERAL 
MAGNETICS. 

LARGEST SELLERS IN 
SOUTH INDIA. 


1 Contact Hating 
6 amps at 
?50 VAC 

? Contact Arran 
gomont Ic.'o. 

Vx o or 3c'O 

3 Coil voltage 
6 to ?40 VAC oi 
DC 

4 Open, dustpioul 
or plug in ver- 
'.ions 

b Special Hnlays 
to order 

Get met edible performance al a reasonable price 

YOU CAN RELY ON OUR REL AYS 

General Magnetics, 

A 101. Industrial Estate f’eenya II Stage. 

Ranyalore-tiSOOha 

Grams RELAYS,BANGALORE Rhone 3B5ffi>3 


i 

4‘ 



hww of x Hsimtd 


SPECIALISTS IN m 

MACHINE SCREWS 


I_ wawi 

Xomctkenu 

INDUSTRIAL SERVICE 

PAN BAUG CHAKALA. ANOHFM KURLA ROAD, 
SOMBAY-400 093 PHONE: 0324140 


m ISM FIB QQQ 


GANTRONIX 


ELECTRONIC REGULATOR 

for 

FAN 8 .COOLERS A LIGHT 


<C/ 



%% 

%% 

\5» 


IN COLLOBORATION WITH BIRIA RESEARCH INSTITUTE) 

mfd ev -G ANDA ELECTRONIC IND 

STREET NO. 2 RAJA PARK. JAIPUR-. PH .MSI 
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Crf Transformers 



Dimmer Dot is not nisi another Variable 
Tiansformer. Its superiot technology ot 
Track & Carbon Brusti systems would 
classify it as "Better ol the Best' 

Available in capacities from 2A to 
600 Amps . in open or closed, 
manual or motorised forms 


few 


GREEN DOT ELECTRIC CORPN 

W/B 2 KIHTI NAGAM iNDUStBT ' ' ' 
NEW OH HI 110 01 / J 


NA1IONAI SFMN ONIHK IOH MOTOROIA 
TFXAh INSrmiMfNIS Sit,HE Tl( S 
fAIHCHlin GENI HAl HR THIC INI 11 
ANA!Or. Dt Vli.l S Sill..UNIX SGS A1ES, 
RO A slLMfNS 711OG INTER,Sit 
RAY1 HritN TEIH.lt Nl , SlLHON Gf NFRAL 
(’Hit if‘S PVH.hN'UMDE At IGA t 
UNIHAI iNSIRHVUNt AND SANYO 

COUh HOOK sVIHx t AB USflOKNfc, 
EllMUK UAHANl J< WHS. SAMS. 

All’ll ( (IMI’llltH HOOKS AND 
MK.HOI'IIOri SSI 'll HOOKS etc. 

‘‘ill I ■.» Ill ‘ • i It. | I I ii ■ 

GRAM ElVfK PHONE 84440!) TFIFX4I 8734 TEX IN 


ELTEK BOOKS N KITS 

6 RITCHIE STREET 
MOUNT ROAD MADRAS 600007 


Sa ulutf s 

EMnr.y boosters 


Manufactured by 

GRAPHICARDS INDIA (REGD) 

WH JO. MAYAPURI INDL AREA, 

PHASE /, NEW DELHI 110 064 
PHONE. 504960 




AUTOLITE 





MAINTENANCE FREE! ^ 
EMERGENCY LIGHTS & 

RECHARGEABLE TORCH 


MANUFACTURED by 



VENSON ENGINEERING CO., 

l/2VBIock Rajajinagar Bangalore-560 010. 
Phone : 351989,355178 • A 


DIGITAL MULTIMETER 
DIGITAL MULTIMETER 
DIGITAL MULTIMETER 

MANUPACTUHCD BY , 

Viprar Instruments & Systems 

78. East Avenue Road 
Punjabi Bagh 
New Delhi 110026 


SIGREP TV Tuner 
Matchless Quality 
Meant for quality 
conscious 
TV Manufactuiers 




Mtd by. Leader Electronics (India) 

821/29. Kamlanagar, Rohtak-124001 




WIREWOUND RESISTORS 
RHEOSTATS 
POTENTIOMETERS 



MANUFACTURED BY 


STEAD ELECTRONIC INDUSTRIES 

17. UA JAWAHAR NAGAR, DELHI-110007 
PHONES: 237810, 2918727, 2919325 GRAM: RHEOSTATS 



ELECTRONICS FOR YOU 








STOP IMPORTING soldering t de-soldering tips 

Now you have the ‘‘Rowland" long life soldering tips. 

Phosphorous—Iron dad—Chrome plated—Pretinned and packed in PVC bubble 
packing. Processed to International standards at an unbelievable low price. 

“Rowland” substitute soldering tips are readily available for Weller (TCP- 
magnastat without temperature sensor but fully magnetic.) Temtronic: ECP, 

LR-2Q, T-3000 and SPI series soldering irons. 

Ungarel (including Princess Nibs). Ungarmatic # 80 to 88 and # 92 to 94 
Goot, Litesold, Adcola (101, 333, 444, 2001) type soldering iions. 

Soldron (Plain and Adaptor) and all ordinary dimension bits.' We also 
manufacture any "made to order" specifications. 

Write for a free brochure and price list. 

MB Manufactured by: Sole Distributor. 

/iccrV'MTCTi M£ k rw cMicufM Universal Electronics, 
fllggS njjUUfl lw PltTA ntUM) 4, Mandi Veerappa Lane, SJP Road Cross, 
t^^^B Jayanagar. Bangalore 41. Bangalore 2. Phone: 228686, 229731 


YOKiriS p? 

an assurance of I.. ♦ 
flawless performance! 

Manufacturers 

Panel Volt and Ammeters 

both moving iron and moving coil types. 

FIRST TIME IN INDIA 

Solid State Analogue type & Reads type . 

Frequency Meters 

Dynamometer type Power 

Factor, KVA, KW and KVAR Meters 


Manufactured by 
YOKINS INSTRUMENTS 
B—3/40, Phase II. Ashok Vihar, 
[Delhi 110052. Phone. ,’125757 
1 Trade Enquiries to: 

YOKINS TRADE LINKS 
Phone: 237780 


grapheards 

hefcw. 

Mriim/nlcltirots of 

PRINTED CIRCUIT 
BOARD 

WH Ju M.iya Pun Industrial Area 
Phase-1 New Delhi 110064 
Telephone 594980 


DISTRIBUTORS FOR A.P. 

LAKSHMI TV ANTENNA 
SYSTEMS & ACCESSORIES 

AVAILABLE ALL BRANDS OF 
BOOSTERS TROLLIES 

ANTENNAS STABILIZERS 

SCREENS FEEDER CABLES 

(Flat & round) 

WANTED STOCKISTS A DEALERS 
CONTACT PHONE: 6125 

MULLARD AGENCIES 

6-2-18/A. NEAR HINDU SAMAJ. 
RAJAHMUNDRY 533101, A.P 

E Rm fTlO CIRCUIT BOARDS 6 KITS 


INDOTECH, 


PANEL METERS 

MOVING IRON. MOVING COIL 
< DYNAMOMETER TYPE 


PORTABLE ’l 

r PHASE 1 

T MEGGERS 

PRECISION I 

SEQUENCE 

1 EARTH TESTERS 

ORADE I 

.INDICATORS 

I * 

METERS J 

L * VARIACS J 

L OHM METERS 

FREQUENCY 

SHUNTS 

WATT 

METERS 

6 

6 

6 

CURRENT 

POWER FACTOR 

SYNCHROSCOPES 

TRANSFORMERS. 

METERS 


INDOTECH DEVICES PVT. LTD. 

A-75, SECTOR-5. P.B. NO. 19, NOIDA-201301 
DISTT GHAZIABAD fU.P.) PH 805-3S15 (DELHI 
OUR ASSOCIATES 

PH- 849987 (MADRAS), PH: 2524517 (DELHI) 

PH. 270070 (BOMBAY), PH 41095 (KANPUR) 

PH. 61848 (TRIVANDRUM). PH. 24383 (AHMEDABAD) 


GLASS EPOXY 
COPPERCLAD 

LAMINATES 

Available Ex-Stock: 

DELCO ENTERPRISES 

Jay Mahal, 1st Floor 
20/48 Lohar Chawl. Bombay-400002 
Telex 011-2025 DLCO IN 
Tel 294494/310625 
Gram CONTACTUM, Bombay-2 


BUILD YOUR OWN 100W HI-FI STEREO AMPLIFIER 


FEATURES: Amplifies ceramic player, tape and tuner outputs. 
Single PCB design. Includes detailed construction manual. 
Compatible tape head and magnetic preamps also available. 
Introducing new GRAPHIC EQUILISER kit with six frequency 
controls per channel. 

For details write to: 

■■MICDNOUCTOR APPLICATIONS 

IB/6A, Ashok Vihar (Phase I) Delhi-110052. Ph: 743318 


Audio Level IndiuUlot 4 Lf'ltt. 

Stwreo Audio I uvH Meier (it. M 
Llertroiur Urossover Nelwork 
Lmjithl Cluck Mnrk I |f ND bU0> 

Diqifni (,lui k Mark II ill!) type 
I>iqilal L lock Mark ill I f>4cm Display) 
SumII ()i*pl,iy tor v J.i < (Using / I la ft | |.l)«tj 
Universal Timet i i s in 49 hour*) 

TV booster 
UHF TV 1'fe.tmp 
TV Pattern (leneiwlni 
IV Gamns (4 ijami-M 

Musical Door U**ll 
Dei Ironic Morn k>» (. 

Walkman nis.cn t uh' 

K. Disco I irjht Slat i 
Mosquitto Hfrpi/elitM 
Light rum my i 
Lmeiqoncy ligiil 
4l)W ifl\i'Hyr 
JUW i 


. Voltage SiahHi/o 
•cm , Modulator he Iar 

nrtb)fi(itiun buck ft 

f Lt <| Indi 
, 1 Btiftery Luminal 
i) Automatic Car Micift Alarm 
1 Regulated Power Supply 1 f>V tu 12 

adjustable 8 150 

.* tkirgglar Alaim 15 

3 Cjtpreo Balancer Indicates 0 /5 

4 Mk roptionn Pre ampllfim H ISO 

b General purport) POP tav 12 

‘b Battery Charger to 12*r 

‘7 UK)’ tUOW Powpt dr-ip wit 11 pri* 30 800 

'8 Signal injectoi 5 40 

'9 Monu tu bteroo Converlur 7 100 

0.J Plain Copper Clad PCB IbMOci 

NOTE. Price includes supply of circuit (Sagram and compo¬ 
nents layout. For enquiry send stamped envelope and for VPP 
delivery 40% advance strictly by MO/DD minimum order ns- 
cule by VPP Ra. 40/- 

TELECTRON INDUSTRIES 

Ns K. On*, 14*. IHnl Sm. 

NwRBMrHouMinl8ndBiftMnXaaSM*tM« IBS 
Mtdrn 800094 ' S 
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Call it Magnet Charger 



W< 1 mjkf ,ill typ'-', i/l iii.Hjrn.'tismq rquipmcnts Elot Hum jcjr>»-r•*. 
ON I INF K Store!;) f ni>ro/ m.iqriiH ■ ,.n;j m,u F;irt--■ npnipcfffctn.ufs. 


( > .( kI !■ r 

* Loudspeakers . Servo Motor 

* Pressure units * Cycle Dynamos 

* Auto Magnetos tor * Generators 

Scooter, Mopeds & ‘DC. Motors 
Motor cycles * De Magnetiser 

jj Semiconductor* 

, T ’ j . 1 , I 8 ' West F’.ltnl Neiqai 
‘ Jj New 1 »clh I 10 008. Phi me 58-14 'c 


PRINTED CIRCUIT BOARDS & KITS 


Pr. 

Revised Price 

of P.C. 

PCB 

KIT 

No 

. Boards (*C. Olag 8 C.L/out) 

Ra 

Ra 


and Kit for 




i'M 

Mfijulntoil L*C It* 

IX (. onvorip* 

12 

400 


In t AinplifH'f f 

■|JM 10W 4 oh fit 

i f > 

4 t r » 

2t»0 

fMuim r.’iHviMOfi iijiin.1 Recpivor 

i*) 

4*i(l 

:*m 

1 ■ tiAr AmpUi»»r ! \ 

VP*. 

i,-* 

jt/ft 


AlltlHTMlK Nl ( Mil 

1 ''VH.itlr'* 1 luiqpr 

10 

isr. 

4>(>3 

III Ilf 1 ’’|*W**I 

1 v • »r < <J !9V *( 7*.'1 

»s 

\\ 

:»r»4 

l f, ! Mullir 


4 f « 

H”. 

a* 

v u> i v ‘ow 

• > MJpt 

u 

I( 

«>6t' 

4W A- i|>lif>»*i ! [ 


Ir 1 

If 

2fw 

t tuwm Hf-mifi. 

I"f f>(< it -filtf* A 

1 1' 

14 

s«bH 

Met t>n r.Mli l l L) 

Inrlii vitfif 3900 

:>u 


?liM 

Uigilifl (. <Ot h s A'lil oft MiStnkn 

20 

OH 

2 A 

1 'f < »«4 lirihk* lu 

Mus.h 1 iikJh 

21 

32 

2# 1 

Writ" il'l lOel!• itf()l & ( . vr ||r • 

36 

•12 


L'»W 


14 




i \0 f 

*0 

4 11 


Postage •lira. Advance 80% lor VPP order*. 

Kit* Include PCB A all components unesaembled. 
Cabinet at extra cost. Our 350Pr». Ust-one Rupee 
TELTRON ELECTRONICS 

No 6 TRUSTFURAM, Third Cross 
Kodambakkam. Madras 600024 
(Mrs PC8». KMt, Small Trsnafomwrs A Coll*) 

Transformers for Radio, TV, 
Tape recorders. Transistors, 
Amplifiers, Microphones, . 
Loudspeakers-line matching. 
Amplifier decks, Ampli speakers, 
Stereosystem, TV Signal boosters 
and Voltage Stabilizers all types. 

( '.outlet or Wnle 

JKM Electronics 

F 15. Sector-Ill Noida 201301 
Oistt Ghaztabad. U P. 


WANTED DEALERS OR STOCKISTS FOR 

TV DEFLECTION COMPONENTS 
AT THE MOMENT WE 
MANUFACTURE EHT 
TRANSFORMER. 

parties may please coniaci 

TANDON & TANDON 

205 RHOL A NA1H NAGAR, SHAHDARA, 
DELHI 11003? 

TELEGRAM INNOCENT, 
TELEPHONE ?01176 


CLASSIFIED 


FOR DIRECT ETECHING vary high quality 

transfers anti tape,, tor PCB. lor professionals, 
please contact 1 radeway, 4 College Street, Cal¬ 
cutta ruooi? 

Principal, American Electronics Institute (Home 

study Course). M’8-24. Venkataratnam Nagar 
Extension, Indira Nagar, Madras 600020 Career 
courses ottered in Radio. Transistor, Tape 
Recorders. Electronics, Television, Free pros¬ 
pectus available , 

Electronics books evsllabl* on various subjects, 

Ask tor free list. Books Mail Order Service, EFY 
title. prises Pvt Ltd, 605 Stddhartha, 96 Nehru 
i’lace New Delhi 110019 

Offflcult-to-get Electronic Components amt 

RGBs lor projects published in EFY available 
Ask for price list. Kits n Spares, 605 Siddhartba, 
96 Nehru Place, New Delhi 110019. 


Advertisers’ Index 

Action Electronics 

87 

Alfa Products 

24 

Allied Publishers 

8 

Arriai Radio Corporation 

94 

Associated Elet trical Agencies 

33 

Awaslhi fleCric 

26 

b R enterprises 

80 

tiaiai Bros 

66 

Haiai f lenlrio.tls 

51 

Busmrss Promotion Bureau 

1U 

C T R Manufacturing 

6, 42 

f urnponAnt Technique* 

82 

i.:'u mlecli Associates 

86 

C osiibanls Corporation of Industries 

3 

Crests Instruments 

66 

Cycl O Computers 

26 

D.n-lchi Shoji Japan 

52, 76 

Dawn Digital 

26 

Desai Electronics 

82 

Digital Promoters 

4 

Drvi union Radios 

8 

Dynalog Micro Systems 

43 

Dynamic Business Management 

80 

Dyriascart 

65 

Dynatron Electronics 

20 

Elcnm, Bombay 

62 

Elcompo 

44 

Electronic Instruments & Controls 

94 

Elenco Exports 

94 

Elnova 

19 

Esarem Electronics 

! 

Geeta Electronics 

66 

Glnlite Electricals 

54 

Gieaves Cotton & Co 

12 

Haiyana State Electronics 

71 

IFAP 

54 

11 T, West Germany 

IV Cover 

Inck? Associates 

9 

Indian Engineering Company 

53 

Instromedix 

41 

Integral Systems Arid Components 

88 

Integrated Electronics Company 

96 

J J Electronics 

82 

Kadimi International 

81 

Kwality Electricals 

54 

Lahgear India 

26 

Loader Electronics, Japan 

64 

Lux CO 

98 

Mayiioliumuji 

53 

Mir.io Advance 

18 

Miciopack 

8 

Mittal Electronics 

75 

Molex Incorporated, USA 

III Cover 

Navmdhi Electronics 

25 

Om t ila's 

50 

Orr Cee Electronics 

94 

Professional Electronics 

66 

RFT Elektronik. GDR 

32. 93 

Robotron 

63 

Rohim Electronics 

31 

SGS Semiconductor PTE, Singapore 

II Cover 

Scientific Sales 

55 

Sen 8 Pandit 

99 

Small Industry Research Institute 

93 

Systronics (ASE. Ltd) 

65 

Time Engineers 

55 

Trans Marketing 

14 

Vasavt Electronics 

88 

Vetril 

as 

Vishal Agencies 

86 

Weben & Sen Capacitors 

34 

Western India Erectors 

5 


Attention Hobbyists—Kite, PCBa, Components, 

Accessories, Clap Switch, Call Detector. Disco- 
Units, Clocks by post. For details send Rs 3A. 
Elektro World, 48/8, Harpat Nagar, Moradabad 
244001. 
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ELECTRONICS FOR YOU 
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m 


Electronics 


rniMU/i9v,!ii 


Containing 31 construction 
projects and 68 circuit 
ideas published in 
‘Electronics For You' 
magazine during the year l982. 
If you missed the l982 
EFY issues, don’t miss this 

m the Coupon given uvujw ana 

i - ’ « -j. _ * 4 ,. 1(1 ; t 



I To 

The Books Mail Order Service 

EFY Enterprises Pvt Ltd 

605 ‘Siddharlha, 

96 Nehru Place, New Delhi 110019 


Please send me . , , copy/copies 

of the E.P. Vol. 3 Handbook by Rogd post 

Name 

Address 



: '! ; 5 ' ■' ‘ >■ ' ■ . ! ' .K ■ 

!i Va-V i ,■.’• r'-'i' '‘*$K -v/v.£*£**•• r ■v*;--'.; '•, ..■.•••W;,-. ■ . «i., 

S' ,.W& r-'i'*" 1 ’’ ' 7 


I am/we are sending a sum of Rs by demand 

draft/money order/crossed cheque*/Indian 
postal orders in favour of EFY Enterprises Pvt Ltd 


Signature 

’Add Rs 5 (and some delay 1 ) on an outside Delhi 


•v^"; 









HELIOCHROM - 

the world famous 
colour picture tube. 

ITT 


;‘:/y V ' 

-m. , 



HELIOCHROM means excellency in 


mi.; Is -v ; i " 

|l ! V-, i'j e ■ Cl ii■■ 1 ‘ ■ ■ v il; ■ 1 : 

Hi 1 iOi .HIL IV -v\•- Mm , It 1 1 ! ! i)i C 
fit' y, unci' -i Li.ivivl't ((»Klilinns Ai 1 MHn 
with inttvjialnd yoin' 


! ui f i \ r U 11 ■; > :■!i, ■ i f 
I i T f ViUOl* ■: in ' •:!* 

; •• I!?lf M ! ' * - 


Krishun Ai : 

Postbox 4218 

New Delhi - IT 0048 India 


ITT 

Components 


Enquiries should be sent only by Import Licence Holders 







HI FI AND TV 
REMOTE CONTROL 



lit ti .nut IV ci|mpincnt can lie contlolled separately hum the same contiol console 
iisiim the M 706/710 .mil M 104/1(1“' iransmittci and receiver inlcgiaicil eneuils 


Hi FI (RECEIVERS) TV 


Hi Fi Address 



Local 1 
Keyboard 
16 keys 



j 32~sysmn 
control^- 

D o/>nrrl /l 1 !' 



Analogue controis- 
Vol., Bass, Treble, 
Balance 


Special use 
ON/OFF 



« M104 


Keyboard 
16 keys 



I 


3 32 stations selection 

3 

1 

] Analogue con} 


L 


] Analogue conj 
^f Vqf.rContrast, 

3 Colour, Brightness 



Brightness 

- -Special 
use 

ON/OFF 


Teletext 
System bus 



CONTROL 

WORLD 


Keinole iinitml with 
Ini’ll noise immunity 
Iroin S< iS unii|uc 
coiling method 




Technology 
and Service 


RAJKISIII EXPORTS l,TI) 

1117 Aggatwal 
llhawan .15 16 
Nehui Place. New Delhi 
IVI-64ISS44 
Telex: (151 -.10.1.1 


SOS SEMICONDUCTOR PTE LTD 

Sales Depl 

-IS Ang Mu Kio Industrial Park 2 
Singapore 2056, Tel: 482 141! 

Direct Line. 481 2523 
lelex: LSdlfcS RS 55201 
Fax No: 4S20240 





India’s first 100 MHz Oscilloscope 


The PM 3262 meets all measurement 
requirements for i 00 MHz. It was 
the first 100 MHz oscilloscope to he 
produced iri India Used extensively 
by the Indian Defence Services, 
Doordarshan and All India Radio, the 
PM 3262 is now also finding 
application among manufacturers of 
various equipment. Its incomparable 
superior quality has received the 
ALISDA approval too. 

Matchless, all-round 
performance 

O 2 mV/36 MHz, 6 mV/100 MHz 


a 3.5 ns rise time, delay line 
incorporated 

□ Composite triggering 
a Trigger view 

o Alternate time base for 
MTB & DTB 
a Trace separation 

□ -Trigger hold off 

a Trigger state indicator 
a 9.6 kg, 45 W power consumption 
a Meets 1EC 348 standards 
The Philips PM 3262. Many 
organisations have chosen' it. Why 
not make it your choice too " 


When it’s Philips you’re sure 


Philips-tha trusted Indian household name for ovar fifty yaars 
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Compatible Slim Line Disk Drives 


mF525-31 



IF-525A 




Features 

□ Automatic booting of both DOS 
3.2 and DOS 3.3. 

□ Slim-line disk drives . 

□ Gold-plated edge connectors for 
long life. 

□ Quiet drive mechanism. 

□ Long drive cables for convenient 
drive placement. 

□ Area in disk controller EPROM for 
user programs. 

□ User selectable slow/fast 
seek time. 

□ User selectable diskette 
write-protection. 

□ Faster track-to-track access time. 

□ Reduced power consumption 
thru use of low power components. 

□ Cables come out of the back of 
the disk controller fiat. 

□ Drive spins briefly on diskette 
insertion for precise spindle 
alignment. 


30.5 cm (12-Inch) and 34.5 cm (14-Inch) COLOUR CRT DISPLAYS 

for personal computers 

AVAILABLE AT NTSC, RGB & PAL SYSTEMS TO BEST SUIT FOR 
IBM, APPLE, COMMODORE, NEC, SHARP & OTHER 

COMPUTERS 


fINItl TMUlf 

DAi ICHi SHOll CO »?D 


M11CM SWCJI CCXTPt 

C P O BOX No 1514. TOKYO. JAPAN, TEL (03) 503-3401 
TELEX J24290 CABLE : "DI9CO0RA" 


ELECTRONICS FOR YOU 








PRODUCTION ENGINEER 

*ffl=WANTED::'»-- 


We are makers of Krishnonics Brand Plastic Film Capacitors and Electrolytic 
Capacitors. Our Plastic Film Capacitors are having HITACHI tie-up. 

Ours is a pcofessionally managed Company which provides excellent working 
environment where talent is encouraged. 

For our Factory at Odhav (Ahmedabad) we require Production Engineer for the 
manufacture of Electrolytic Capacitors. An Engineering degree in Electronics/Elec¬ 
trical is preferable with 5 to 7 years experience in manufacture of Electrolytic 
Capacitors. Salary offered will be Rs 35,000/- to Rs 40,000/- per annum + 
perquisites. However, it will not be a limiting factor for the right candidates. 

Interested candidates may please apply within 10 days giving full particulars to: 

The Managing Director, 

Krishnonics (P) Ltd 

40 Gujarat Vepari Mahamandal Vasahat Ltd., 

Odhav, Ahmedabad 382415. 


CTR 


STOCKISTS 

REQUIRED 


We are looking for Authorised Stockists fot unrepresented areas 
for Professional Grade Plastic Film Capacitors Interested 
parties may write giving full details of products piesontly handled, 
sales set-up, important customers and expected business from 
their teiritoryto. 


Marketing Manager 
Electronic* Division 
CTR Mfg. Ind. Ltd 
Nagar Road. 
POONA 411 014. 


MARKETING OFFER 

A reputed electronic component 
manufacturer with excellent brand 
image and a network of stockists in 
every major town/city, invites propos¬ 
als from manufacturers of reputed 
electronic components or equipment 
interested in branding/marketing 
their products in India or abroad. 
Interested parties may write giving 
full details to 


Post Box No. 850801. 

EFT Enterprises Pvt Ltd, 

605 Siddhartha, 96 Nehru Place, 
New Delhi 110019. 
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Our client, a well established and growing 
Business House, needs the following personnel 
for its ELECTRONIC TUNERS and DEFLEC¬ 
TION COMPONENTS project being put up 
with a prestigious FOREIGN COLLABORA¬ 
TION BHOPAL The group has grown 
■ manifold in the past 5 years with ambitious 
plans for further growth in many areas including 
Electronics 

PR03ECT MANAGER 

Rs. 3500-4500 pm -f attractive 

perks 

j He will be responsible for planning and 
co-ordinating various activities so as to help put 
up the project within the time schedule and cost 
parameters. Thereafter, he will be responsible for 
running the Unit effectively. Should be an 
engineer preferably in electronics with atleast 
10 years' relevant experience of which the last 
few years should have been in Electronics 
Industry. Essentially, we are looking for a 
dynamic and technically sound professional 
with prior experience of executing/managing an 
electronics project successfully. Preferred Age 
group: 30-40. 

MARKETING MANAGER 

Rs. 3000-4000 pm + attractive 

perks 

He will be responsible for planning, organising 
and establishing all marketing and sales 
activities of the Unit in order to achieve 
projected targets. Should be atleast a graduate 
preferably with electronics background and a 
minimum of 3 years relevant experience in the 
marketing of electronic components. A strong 
result-orientation and the ability to market 
effectively to the TV manufacturers are essential 
requirements. Preferred Age Group : 28-35. 

These opportunities offer excellent career 
prospects for above average individuals in view 
of the diversifications plans of the group. 
HIGHER REMUNERATION CAN BE CONSI¬ 
DERED FOR OUTSTANDING CANDIDATES. 
Please apply in Strict Confidence IMMEDIATELY 
marking the envelope and enclosures with the 
job title and code : 8561 


MANT€C CONSULTANTS P LTD 

i (Management & Technical Services) 

805 Vishal Bhavan, 95 Nehru Place 
New Delhi-110 019. Tel: 6431872 


mekasonic 

LOUDSPEAKER 

for reproduction of sound 
as good as original 



MEKASONIC INDIA PVT. LTD. 

227A, RASH BEHARI AVENUE (2nd floor) 
CALCUTTA 700019 • INDIA 
PHONE: 422697 


CALCUTTA - M/s Enania Electronics, 1,Chandm Approach, Calcutta-72 
Phone 26-2659 • MADRAS — Alpha Radio & Novelties Pvt Ltd , 40, Anna 
Salai. Madras 600 002 Phone 849773 • NAGPUR — Veer Electronics, 
Sitabuldi, Nagpu r - 440 012 Phone 24485 • BOMBAY - 5argam Sagar, 
3. Huges Road, Sukh Sagar, Bombay - 400 007 Phone 35-7437 


For perfect consistent 
soldering 



£ 

Bharat Products 

682/2 Devh. Near Khanpur 
New Delhi-110 062 Phones: 654839. 655 373 


ELECTRONICS FOR YOU 


Answers to your packaging needs 



from PRESIDENT SYSTEMS 


• 19" Racks 

• Card Frames 

• Instrument Cases 

• Telescopic Slides 

• Facia Panels 

• Card Guides 


All products supplied in kits. 
Convenient to store, easy to 
assemble, elegant in 
appearance. 

All aluminium construction. 
Frames made from specially 
extrdued and anodised 
aluminium sections. 

Flexible designs. Easily 
adaptable to your special 
needs. 


All dimensions meet industry 
standards. 

Rugged designs. All parts 
made with special tooling to 
ensure precise fit. 

Uniformly professional 
appearance-whether used for 
your prototype or for your 
production units. 


For further information please write to 

PRESIDENT MARKETING 
& CONSULTANCY SERVICES 

P.B. No. 9495, Andhen (E) 
Bombay-400 093 


(paaipgnc) 


■MODULAR [NCtOSURCS fOR fltCTRONICS 


Our Authorised Representatives: 
M/s. Anish Enterprises, 

99/1 ,'L' Colony, 

Near Sahajanand College, 
Ahmedabad380015 
Phone:461561 


M/s. Shilpa International, 
107Parklane, 
Secunderabad 500 003. 
Phone: 73792 


M/s. Spectrum India, 
68/5 Puma Das Road, 
Calcutta 700 029. 
Phone:463562 


M/s. Indus Electronics, 
No 3 D/1 Aundh Road, 
Khadki, 

Pune 411 003 
Phone;52252 
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Feeturee 

1 Cut Out 18mm cirri tier 
Switch Snap action 
Double brea* 
circular micro switch 

3 l.dtrhmgor momentary with 
upto 4NO/4NC Contacts 

4 High current contact rating 
upto S Amps max 

5 Choice of high fright LEU 
or Bi-pin Bulb for lighting 
element 

6 3 shapes of biueis 
10 * 24 , 10 X 18 & 1*4 

7 Choice Of super 6 colours 


ILLUMINATED 

PUSHBUTTON SWITCHES 

SERIES PE 16 

Made with high 
technology! 

Ideal for a wide range 
of applications! 


Meal lor 

Various kinds ol control 
equipments, measuring 
instruments, display 
equipments', broadcasting 
equipments', office machines, 
computers and their 
penpherals 


OUR OTHER PRODUCTS 

PIEZO ELECTRIC BUZZFRS 
SNAP ACTION SWITCHES 
(12 5*12 Smm) 
THUMB-WHEEL SWITCHES 
(8mm Dia illuminated Push 
Button switches) i 



Authofind SlffkulM 

TtKONlC INSTRUMENTS- MADRAS FHONf 644112 BANGALORE RHONF 226028 

ELECTRONIC EQUIPMENT CORPORATION BOMBAY PHONE 382*66 KWICft BALES ft SERVICES BAROOA PHONE 666831 
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Wavesoldering adds quality,economy and efficiency in PCB’s 

You get the best deal in long-term when you buy 
wavesoldering machine from Hollis Automation, U.S.A. 


Benefits of wavesoidering 

Quality: Each connection gets identical treatment during 
wavesoldering of PCB’s. Time of solder and solder 
temperature are optimised to get consistent quality in all 
soldered connections without any dry solder joint. 

Economy: Wavesoldering uses the right quantity of flux 
and solder. You save 35% in these daily ronsumtnable 
materials when you wavesolder your PCB’s. 

Efficiency: Wavesoldering gives a maximum production 
rate of 3.05 meter PCB length per minute. It also reduces 
number of your hand-soldering workers. 

Wide range 

Hollis offers the widest selection range to meet your 
requirement of a wavesoidering machine at a low price. 

Model NOVA 175 a bench-type wavesoidering machine 
suitable for PCB’s with width upto 17.5 cms. 

Series TDL with standard conveyor are floor standing 
wavesoidering machines. Model TDL-10 is suitable for 
PCB’s with width upto 2 5.4 cms. Model TDL-12 is 
suitable tor PCB's with width upto 30.5 cms. Model TDL 
16 is suitable for PCB’s with width upto 40.6 cms. 

Series TDL wavesoidering machines are also available 
with finger type conveyor for higher production output. 

Hollis also makes: 

ULTRA-CLEAN Vapour Degreaser: for cleaning and 
drying of components and PCB’s. 

HOL1J-CLEAN: conveyor type cleaning and drying 
machine for PCB’s. Model 12 is for PCB’s with width 
upto 30.5 crris. Model 16 is for PCB’s with width upto 
40.6 cms. 

HOLU-CUTTER: conveyor-type PCB lead cutting - 
machine. Model 300 is for PCB’s with width upto 

30.5 cms. Model 400 is for PCB’s with width upto 

40.6 cms. 

Ruggedness and reliability 

1 follis wavesoidering machines give same consistent 
qu ility in soldering years after years. That is the 
experience of BEL Bangalore, DCM Data Products, HAL 
Hyderabad, ITI Bangalore, Philips Pune, Tata Electric 
Company. 

After-sales-Service 

1 Whi n you buy a Hollis wavesoidering machine, you 
have a guarantee of getting installation/commissioning, 
initial-running/operator’s training and warranty/out- 
warranty services from us. 


2 You do not need to import spare parts (or Hollis 
wavesoidering machines. We maintain stock of the same 
to deciease your investment 

References 

Hollis machines are used in India by following i ustomers. 

Computer Manufacturers- Data Auloinaliot, DCM Dal a 
Products. I'aslern Periphet al (Tanilnn Croup I, Eiko Computers, 
Hindustan Computers. Palm Computer*. Semu onductoi 
Complex, lata Burroughs, Uslia Muroproress lontrols 

TV manufacturers: Bharat TV, Calcom Electronics, 
FJecIromax, Kingston Lleclrnnus, Monica Electronics, Orient 
Vision, Viking 

Others: AB Controls, BIT. Bangalore, O0E1 , Ouiarat 
Instruments HAL Hyderabad, HAL Korwa, 1SKO Bangalore, ITI 
Bangalore, Jenson & Nuolson, Larsen & Toubro, Philips Pune, 
Punjab Communication, Taylor Instruments, lata Flee Inc, 

VS SC 
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easy to import 

All Hulhs machines tire allowed lor import under Open 
General Licence (i.e you do not need an actual user’s 
import licence) as items 107 & 109 under heading 10 of 
Appendix 1 Part B of April 1986 March 1988 Import 
po/iev■ The custom dutv is fw 20'f. ad valorem per 
customs notification No.23,‘85 dated 1.2.1985 

Tell us maximum width of your PCB and production 
rate you want. We will send you a uiable proposal for a 
wavesoidering machine. 


Snde associates 


Indi* Assm tale*. 
202, Vikram Touier 
Rajendra Place 
New Delhi 110 008 
PI nine 5719087, 5714176 
Telex 011 52126 AB IN DP IN 


Inde Associates, 
lb Kesl I louse Cies-ni 
Ofl Churr h Street 
Bangalore 560 001 
Phone 579280 

Telex 084 5 8084 AB INDt. IN 
{(or southern India! 
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AN INTRO¬ 
DUCTION 
TO MICRO¬ 
PROCESSORS 
FROM CHIPS 
TO SYSTEMS 

by Rodnay Zaks 



An- you iiltnqueil by the my,.tf.-ry and power of microprocessors? This 
bountifully illustrated edition -f a SYblX bestseller takes you on a fast- 
paced iiilvrnturu through ffie turKlamr-ntal concepts and inner workings of a 
miriocornputer All ,isp«l Is of microprocessors and related components are 
described m easy to-nmlerstiind teimr. internal operation, memories, peri¬ 
pheral t tups system mini coi meet, microprocessor applications, program- 
lump. mleitaumj and system development 
1 his book is wntten trji -very-one who wants to understand how a micro- 
processoi oiieutes and now a complete system is assembled from chips In 
partu uiai. it is an important resource lei students, scientists, and engineers, 
as well as the noriteclinic al leader Surprisingly, no preliminary knowledge 
of computer or micropiocessoi technology is needed to understand this 
book Hie roheepts are caretiilly defined, each in turn, and the next is 
presented in a simple and progressive way 

I he information presented is applicable to any microprocessor although 
many specilic examples an) given You are introduced to concepts and 
design principles common to all microprocessors You are given the stand¬ 
ard rules ot design and shown how they apply to various microprocessors 
You are shown both me differences between various microprocessors, and 
the advantages and disadvantages ot specific microprocessors 
This book is organised to mlmduceyou quickly and effectively to the inner 
workings ot a microprocessor It will help you understand how a micropro 
lessoi works, even it you have had no poor experience with electronics 
its chapter provides you the hasii definition to understand microproces¬ 
sor. takes you inside the microprocessors examines the other components 
that make up a complete system from the memory chips, advantages and 
disadvantages of the various microprocessors available, how to put together 
a system easily and rapidly, mam application areas tor microprocessor 
courier,tmq the system to the outside world and programming it (interfacing 
techniques, microprocessor programming assembly and high-level pro¬ 
gramming!, techniques necessary for cormectmq the main input/output 
devices and peripherals, basic definition arid techniques for programming 
microprocessor, resources available in assembly language and survey high 
level language tools available lor efficiently developing a system and also 
forecasts future developments 

Mietoprocessoi technology has beocme an essential component of the 
industrial world today It is the author s contention that it is possible to learn_ 
about microprocessors in a short time This book represents 
a step in that direction 


.CONTENTS, 


CMAPT f MS Fundamental Concepts Internal operation of a Micropro¬ 
cessor Systen Components Comparative Microprocessor Evalua¬ 
tion System Ir terconneet Microprocessor Applications Interfacing 
Techniques Microprocessor programming Assembly and High-Level 
Programming System Development. The Futuio Appendices Index 



POWER 

SUPPLIES 

SWITCHING 

REGULATORS 

Inverters & 

Converters 

By Irving M. Gottlieb 


Price 
Rs 150/- 

—oe^n 438 Pa 9 es j 

• A comprehensive guide to operating power sources used in applications 
from TV sets to computers 

• Technical data and operating techniques from a wide range of sources 
collected into one convenient handbook 

• Shows how integrated circuit technology h&s simplified the design of 
switching type power supplies to make them more affordable as well as 
more efficient 

• Contains the details and depth required by the professional, the basic 
explanations and advice needed-by hobbyists 

Here one easy-to-use volume is the most complete and up-to-date infor¬ 
mation available on switching regulators and power supplies. Written and 
compiled by an author who is one of the most knowledgeable and respected 
authorities in the held, this is an essential tool for radio amateurs, electronics 

experiments, and computer hobbyists.as well as for electronics 

technicians and engineers, 

Nowhere else can you find such a wide range of related technical data and 
practical applications of electronic equipment operating power. Whether 
you are building a homebrew radio transmitter, adding hardware capabili¬ 
ties to your computer, or are involved in state-of-the-art electronic design, 
you can count on finding exactly the advice and information you need. Plus, 
you will get hands-on-experience workinq in inverter, converter, and power 
supply circuitry with the wealth of circuit diagrams (many with parts lists) 
included here 

Wrlh such a large portion of today's electronic equipment deriving their 
operating power from regulated supplies using inverters and converters— 
IV sets, radio transmitters, computers, electronic ovens, and more—you 
owe it to yourself to stay in step with all the latest developments. This 
exceptional guide-book gives you both technical data and practical applica¬ 
tions In one power-packed volume 


■CONTENTS* 



CHAPTERS Introduction Inverters and Converters An Overview. 
Theory Inverter and Converter Design Transistor Inverter and Con¬ 
verter Applications Thyristor Inverter and Converter Applications. 
Switching-Type Power Supplies. An Overview Theory. Switching- 
Type Power Supplies. Noise Considerations. Switching AC Voltages. 
Switching DC Voltages Passive Switching Components. Semicon¬ 
ductor Switching Components. Voltage References and Comparators, 
Switching Regulator Design Rectifier Circuit Design. Switching-Type 
Power Supply Applications Appendix A Greek Symbols. Appendix B 
Voltage or Current Ratios vs. Power Ratio and Decibels. Index. 
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Circuit ideas 

Here's the much awaited special feature of ten 
exclusive circuit ideas for the EFY reader Now 
you can make de-thump circuit' for AF 
amplifiers, electronic auto dipper, listening 
bug. mind reader, 1C fuzz for guitars, powoi 
failure indicator or call hell with memory. This 
feature is sure to give several buzy hours for 
the electronics enthusiast 



37 

Telephone Quality Assessment 

Till now, the transmission quality of tele¬ 
phones has been assessed on the basis of 
subjective parameters. Yet the purely objective 
type electro-acoustic method is also not 
fool-proof Tins article discusses the various 
methods used and gives the broad outline of 
the new parameters for telephone quality 
identified by CCITT. 

—B.L.K. Rao and f IJsmani 



83 

Temperature Controller 

Resistance ternpeiature aetectors (RI'Ds), 
thermistors, solidstate devices, thermocouples 
etc are well known as temperature sensing 
elements which are used in temperature 
controlling devices. These controllers have 
diverse applications in process control, and 
heating and air conditioning circuits. This 
construction project explains the design of 
such temperature controllers with a defined 
band of temperature 

-Krishna Gopal 
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Direct descendents of two great technologies 
the Lakshmi range of contactors and relays. 
Born of an indo-Swiss connection... 
backed by marketing thoroughbreds. 
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Lakshmi E leclrical Control Systems is a 
Lakshmi Sprechei + Schuh collaboration 
geared to produce contactors, control 
relays and thermal overload relays for 
the Indian industry The Lakshmi range 
consists of control relays CS3, 
contactors CA3 and thermal overload 
relays CT3 that are supplied with the 
'SLIDE ON" Auxiliary Contact Box in 2 
and 4 pole to provide the requisite 
configuration of contacts 

Consider the range. 

Control Relay CS3 

Contactors CA3 - 9 to 30A 

Overload Relays CT3 - 010 to 32A 

Some special features of the 

Lakshmi contactors and control 
relays 

• Coil change without disturbing 
connecting wires 

• Can be mounted on any plane - with 
screw fixing or din rail mounting 

• Saves valuable mounting space 

• Definite pull in at 0 8b Us, 

• ON or OFF operations in one 
movement 




* Reliable operation from - 25" C to 
70" C 

• Otters flexible contact arrangements 
Advantages of the Lakshmi 
overload relays: 

* 2 independent auxiliary contacts 

• Built-in single phasing protection 

The Lakshmi range conforms to 
the isi specifications as follows: 

Control relays CS3. IS 6875- 
1973 and lEC document 17B & 41 
Contactors CA3 IS 2959-1975 
and IEC 158 1 

Thermal overload relays CT3 . IS 
3842-1966 Port IV and IEC 292-1 

Backed by Best & Crompton 
expertise: 

The Lakshmi range is marketed by 
Best & Crompton People who hove 
over 75 years experience in electrical 
installations both in India and abroad. 
People who are well-known for the 
manufacture and marketing ot 
electrical goods People who offer the 
Lakshmi range on entire back-up of 
services 


^ Lakshmi 

Electrical Control 
Systems Limited 

LECS ..and this is Just the 
beginning 


AVAtLASM 

NATIONWIDB 


For further information contact: 

Bast «> Crompton 

Best & Crompton Engineering Ltd., 

29. Rojoji Soloi, Madras-600 001, or its 
bionches at Bangalore, Barodo. Bombay, 
Calcutta Coimbatore, Ernakulam, Madras, 
Madurai, New Delhi, Secunderabad, 
Vijoyawado, and visakhapatnam. 


COL 



MAA (S) LECS SB 85 
ELECTRONICS FOR YOU 











Cassette Copier 

It is heartening to find at least one magazine 
which has ‘matured’ constructional projects 
along with informative theoretical ones. Yes, 
I'm refering to Mr Sharma's article on Tape 
Cassette Copier (May 1985). 

I have certain questions which I’m sure will 
interest other readers as well: 

1. Mr Sharma had designed the copier for 
blank tapes. (Hence the minimal erasure and 
DC supply to the erase head ) What if old 
tapes requiring more erasure are to be used’ 
Should the EH be connected to the bias oscil¬ 
lator for complete erasure'’ 

2. The frequency de-emphasis network 
employed: what is the formula used’’ Due to 
the superb performance of the deck, I wish to 
try out the premium tapes available - 
chromium dioxide and metal formulations 
Rut to do so it is necessary to alter the bias 
and the equalisation de-emphasis, and hence 
the time constant, and have the appropriate 
selector switches For the playback equalisa¬ 
tion, a pair of components (usually a capaci¬ 
tor and a resistor in parallel) determine the 
120ps time constant The time constant 
equals R times C; if a 12-kilohm resistorunda 
0.01AF capacitor are combined the time con¬ 
stant is 10-“ * 12 * 10‘ which equals 120 * 10- h 
or I20ps. Changing the value of the resist¬ 
ance to 6.8 kilohm (by the selector switch) 
will bring the time constant close to 70ps 
required for chrome tapes Here it is slightly 
different, and I'm sure Mr Sharma had calcu 
lated the appropriate values for normal ferric 
oxide tapes. I would like to know which com 
ponents should be altered to modify the 
deck/cassette copier. I invite further corres¬ 
pondence from other readers in this matter 

3. Further, Mr Sharma used a buffer ampli¬ 
fier IC1 (741) and ariother IC2 (also 741) as a 
metering amplifier, the use of amplifier to 
drive the meter becomes necessary as the 
peak signal level is 100 mV However, when I 
assembled the project the signal level (1000 
Hz recorded at 'O' VU level) was found to be 
1.85 V(!)—clear and undistorted—and had to 
be scaled down by a 88-kilohm resistor in 
series to a lower level so as not to ovei load the 
power amplifier. Hence, the buffer amplifier 
in the control module was found undesirable. 
I would like to know if the other readers and 
serious audiophiles reached similar 
conclusions. 

Do keep such articles coming and keep up 
the good work! 

MAYANK BHARGAVA 
New Delhi 

Imports By Individuals 

This refers Mr Deepak Dutta’s letter in March 
issue. 

Import of electronic spares (not consumer 
electronic items) is permitted only under Sec¬ 
tion 11 (gg). Please note that these imports 
are not rendered duty-free. One has to pay 
the duty as demanded by the customs author¬ 
ities, unless the item is imported as a sample 
or as a gift. 

Earlier, I was also misled by Section 11 (gg) 


and imported items worth Rs 900 for which I 
had to pay a duty of Rs 1250/ (140%). Though 
I have paid the amount under protest, I 
couldn't recovei it 

1 he amount has recently been raised from 
Rs 1000 to 1250 for import of samples and 
gifts. 

As Mr Deepak Dutta says, please publicise 
this section but with a caution that these 
imports are not duty free' 

The procedure is as follows 

1 Obtain an invoice/quotation from the 
dealer of the item. The cost should be within 
Rs 1250, including postage and other 
charges. 

2. Fill form (A1 or A2) available with any 
bank dealing with foreign exchange. On re¬ 
mitting the amount, the banker would give a 
cheque/draft in foreign currency, payable at 
the dealer s place 

3 Send the cheque/draft to the dealer. 

4. Pay duty (depending upon the cost) and 
collect the item 

If an individual feels that paying duty is not 
justified (which is often the case), ne may file 
an appeal with customs, provided he pays the 
amount under protest. 

It appears that Section 11 (gg) has a lot of 
ambiguity which are (mis) used by many 

Hence please caution the readers 

C. HAMA MURTHY 
Hyderabad 

Ham Radio Correspondence Course 

Its a great pleasure to acknowledge the vast 
response I got lor the article "Gtnik sWondei- 
land published in June, '85 issuoof Electron¬ 
ics I oi You Every alternate day I tiear from 
OM uiakiavaithy that some one cm the other 
is visiting tus place daily Even I iri getting 
letters from EFY enthusiasts 

l thank all the ETY readers (oi showing a 
great interest in the Amateur Radio articles I 
once again apologise tor being unable to 
send personal replies to all those who write to 
me tor mote information Untortunately, 
these enthusiasts seem to be not regular F FY 
readers Because ttie information they want is 
already given in the back issues of EFY 
Hence, I request tneiritogo through the same 
so that I can utilise the little spare time I get to 
answer genuine questions 

Some of our EFY readers from the remote 
corners of India have written to me thai they 
cannot join any club for preparing for the 
Amateur Station Operators Ce-tificate 
(ASOC) exam I have a very good news for 
them. The Kerala Amateur Radio League 
(KARL) has announced the commencement 
of correspondence course for aspiring Shorl 
Wave Listeners in response lo the large 
number of reques's received by them. 

The course will have 50 to 60 lessons alto¬ 
gether Mailing will be done at 5 lessons at a 
time. The fee is likely to be around Rs 100and 
the course is expected to complete in six 
months time All members of KARL are eligi¬ 
ble for substantial fee concession. 

The lessons have been prepared for stu¬ 
dents having a minimum of SSLC standard 


Lessons start fiom the elementary electron¬ 
ics to advanced electronics, sufficient to 
appear for the ASOC examination confi¬ 
dently The answers to questions contained 
in each lesson should be sent with a self- 
addressed stamjied erivelojre to OM L.V 
Sauna. VU 2 LV, Mukaleth Madoin. Adur- 
691523 Mistakes will he pointed outandclar- 
ihcations will be given, if necessary The 
arrangements foi contact classes are being 
woiked out 

Those who are interested may register their 
names by sending Rs 25, being the tirst instal¬ 
ment, to OM P A. Mukundan, VU2DRL. Hon. 
Secretary, Kerala Amateur Radio League, 
Panamattom, Thonnalloor, Mevelloor, Kot- 
tayam District, Kerala 686609 The first five 
lessons will be mailed immediately on receipt 
of the registration fee 
All demand dratts/postal orders should be 
drawn in favour o! Ketala Amateur Radio 
League, payable at Ooctnn/Ernakulam The 
EFY readers art; .equestod to make the best 
use of this opportunity Should you require 
any lurthei details, please feel fiee to write to 
Ihe Hon Secretary with a SASE 

t JAGADHISWARA RAO 
Hyderabad 

Proisction Television 

With regard to the Projection 1 olevision arti¬ 
cle in EFY May issue, I desire further details of 
the project and the focussing lens used in it. 
Where can I get the lens'’ 

AN AND M BHANUSHALI 
Kalyan (C Hly), Bail-Bazar 
The author, Mr B. Ramesh Reddi replies: 

I appreciate Mr Anand Bhanushali s interest 
in Projection Television I would like to inform 
that the lenses are not available iri India as a 
loose item Some suppliers in this field are 
supplying a complete assembly which is to be 
simply placed before the TV for projection 
Some manulacturers/supphers are 

Weston Available only in Madras through 
M's Asia Sales Agency 
80/. Mount Road. Madras 

Krisons Electronics Systems Pvt Ltd 
N 2, Connaught Place, 

New Delhi 110001 

Systematic^ (India), who give demonstra¬ 
tion at. 

Shop No. 30, 

Ground floor, 

Panchratna, 

Opera House, 

Mama Parmanand Mary 
Bombay 400004 

British Physical Laboratories, Bangalore 

At least 10 persons/companies are issued 
letters ot intent, and I would appreciate if 
anyone of them could give more details of 
their systems. 

B RAMESH REDDI 
Bangalore 
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r The Gould 

Logic Analyzer Family 


NEW HIGH SPEED DISCRETE CIRCUIT 
LOGIC ANALYZER 

Lho powerful K20S Logic Analyzer is designed to 
provide high performance and versatility along with 
ease ot u:.e I he instrument permits recording ori 
48 channels with 10nset 1 , resolution while capturing 
ftruieo glitches at I00MH/ Four, eight, or 16 waveforms 
can he displayed simultaneously Internal clocking save: 
Mme and eliminates extra wiring while optional disk 
drives save data from intermittent failures Both LCL 
and TTI. devicescan be 


COMPUTER MAINFRAME 
LOGIC ANALYZER 

The Model K500-D Logic Analyzer from Gould 
is a technological breakthrough that greatly aids the 
design and development of high speed digital 
circuitry. It clocks at 500MHz permitting timing 
measurements on up to 8 digital signals, with a 2ns 
resolution An internal 4-bit ADC makes it possible for 
analog recordings to be made at a 500MHz sample 
rate. A 2000 woid memory makes precise timing 

measurements over a 


analyzed simultaneously 
Trace Control 1 ' 1 ' permits 
the sequencing of com 
plex programs in the 
system under test with 
16 decision levels arid 
tour commands in each 
level ai the rate ot four 
decisions every POnsee 


ft 




long period of time 
Instrument control is 
simplified as a result of 
the microprocessor linked 
front keyboard, and 
status display. 


100MHz HARDWARE 
LOGIC ANALYZER 

The Model K100 D 
I ogin Analyzer is 
designed to improve the 
etnoioncy o! analysis for 
practically any digital 
circuitry High perfor 
munco recording, soplns 
tn.alert triggering para¬ 
meters. arid oonrprehen 
sive display analysis 
make the K100-D a very 
versatile analysis system ' 

Instrument control is via direct keyboard entry or 
programmable GPIB interface Complex timing and 
state analysis can be easily performed with standard 
high performance and specialized probe accessories 
Active hvbnd plot re circuitry ensures 5ns glitch capture, 
aim as many an 16 channels of signal information can be 
u-rcoided simultaneously into the 1024 word memory 




MICROPROCESSOR 
HARDWARE-SOFTWARE 
LOGIC ANALYZER 

The Gould K105 D Logic 
Analyzer gives just the 
right combination of flexi¬ 
bility and usei fiiertdliness. 
It automatically recognizes 
the options installed, 
performs self-testing and 
identifies the configuration, 
in addition to the active 
and inactive inputs avail¬ 
able User friendliness 


includes the ease of entering set-up parameters, the 
color-coded keyboard, human engineered displays and 
menu driven screens for scrolling the available choices 
within a field The K105-D answers questions about 
operating instructions for selected parameters or data 
displays Or a complete user's guide can be 
commanded from the instrument. 


'<■ Mni'iilactotea by 

■> GOULD 
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IN INDIA.... 

India to make largest radio 
telescope 

The world's largest giant radio telescope 
which might unfold the mysteries of the 
formation of the galaxies will be put up 
in Pune or Indore. 

The giant metre-wave length radio tele¬ 
scope (GMRT) project, expected to cost 
Rs 200 million, will help in front-line 
research in a variety of fundamental 
problems in modern astrophysics. 

The project is sponsored by the Udha- 
gamandalam (Ooty) based radio astro¬ 
nomy centre of the Tata Institute of 
Fundamental Research. 

This powerful telescope, proposed to 
be constructed during 1985-92, would 
be designed and constructed fully indi¬ 
genously with an import content of less 
than 15 per cent. 

Import of super computers 

The possibility of procuring latest super 
computer Cray-XMP from United States 
is being explored. No specific proposal 
has, however, been made in this regard 
to seek the assistance. The government 
has, however, sought assistance of 
Japan for such computers, 

The Indian Institute of Science (lISc) 
at Bangalore is planning to procure a 
super computer for its in-house use for 
which it has evaluated two super com¬ 
puter systems from the USA and one 
system from Japan. The computer sys¬ 
tem at IlSc is expected to be used to 
enhance research capabilities in various 
front-line fields such as atmospheric 
sciences, crystallography, computer 
sciences, bio-engineering etc having 
national significance. The expected cost 
of the computer system with front-end 
processor, peripherals, software instal¬ 
lation, one year warranty maintenance, 
training and documentation will be 
about Rs 300 million. 

Manufacture of TV sets 

68 letters of intent/industrial licences 
have been issued for manufacture of 
black-and-white TV sets in organised 
sector. In addition, a large number of 
approvals have also been issued by state 


directors of Industries as this item is 
decentralised Also, 174 letters of intent 
have been issued for manufacture of 
colour TV sets in organised sector as 
well as 794 small scale approvals have 
been issued to small scale sector. 

The average monthly production of 
black-and-white and colour TV sets in 
the country is around 120,000 and 
45,000 respectively. 

Most of the components for black- 
and-white TV sets are being manufac¬ 
tured indigenously. In case ol colour TV 
sets, all critical components are cur¬ 
rently being imported However, certain 
items like loudspeakers, cabinets, 
PCBs, resistors and capacitors are 
being manufactured indigenously 
Imported components are mainly 
obtained from Japan, Koiea, Germany. 
Holland, France etc. Electronics Trade & 
Technology Development Corporation 
(ET&T) has been importing colour pic¬ 
ture tubes for distribution to indigenous 
manufacturers. 

Computer advances in 
Haryana 

A major computerisation programme is 
on the anvil in Haryana. At the instance 
of the state government, Haryana State 
Electronics Development Corporation 
Ltd (HARTRON) has drawn plans to 
cover the entire state with a network of 
computers in a phased manner. 

To facilitate early implementation of 
the computerisation scheme in the state, 
HARTRON while waiting for the installa¬ 
tion of the computer system of its own, is 
utilising the facilities of the regional 
computer centre. As a result, it has 
already implemented a number of com¬ 
puter applications. 

The state computerisation scheme 
envisages setting up of computers in 
district towns of Ambala, Gurgaon, 
Kurukshetra, Hissar and Sonepat in the 
first phase which has already been 
initiated. The remaining districts of the 
state will be covered by computerisation 
in the second phase of the programme. 
Each district shall have a minicomputer 
with 512k of memory, a floppy drive, 
hard disc drives of 160MB capacity, a 
magnetic tape drive, a 300-lines per min¬ 
ute printer, three terminals and three off¬ 
line data entry devices. The whole 
programme is being implemented in 
coordination with Department of 


Electronics. 

It is anticipated that the inculcation of 
the computer culture in the state will 
vastly improve planning and monitoring 
of projects, administrative efficiency 
and productivity in various sectors of the 
state like agriculture, industry, trade, 
health, education etc Further, it will 
help iri spreading scientific culture in 
this predominantly agricultural stain 

CAD software developed 

The computer aided designing (CAD) 
groups ot the Indian Telephone Indus- 
tues H&D centre, Bangalore, has deve¬ 
loped a completely integrated CAD 
softwam system called'Nirman'for opti¬ 
mum design of printed cik.uiI boards, 
used m wide range of elcchonic equip¬ 
ment and system manufacturing 

Tfie innovative CAD software system 
enables designs of highly complex 
printed circuit boards in a traction of 
time At the same time, it ensures accu¬ 
racy, flexibility and reproducibility ot 
electronic cncuit design and layout 

All the components of the CAD sys¬ 
tem have been developed on a general 
purpose computer system like the 
DEC-1091 They are all in high level lan¬ 
guages with very little or no assembly 
codes. Only the auto router is in Fortran- 
IV and all other packages arc written in 
Pascal, permitting efficient use ol data 
structures. This results in programs with 
good response times. 

The integrated CAD system is 
expected to solve all complex electronic 
circuit design and layout problems and 
assures data integrity, enhanced pro¬ 
ductivity and better quality designs at 
reduced costs. 


ISR0 offers knowhow 

ISRO has offered technical knowhow for 
two devices developed by it to interested 
entrepreneurs. These are a 6GHz. 400W 
travelling wave tube amplifier (TWTA) 
and microprocessor aid to real time sys¬ 
tems (MicroARTS). 

The amplifier used in satellite com¬ 
munication earth stations consists of a 
sofidstate driver amplifier and TWT for 
power amplification It includes control 
and monitoring circuits foi high voltage 
and RF operations It also incorporates 
protection and tripping circuits to safe¬ 
guard the system The amplifier, 
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employing state-of-the-art design tech¬ 
niques, can be operated in either auto¬ 
matic or manual mode Other 
techniques employed are pulse-width 
modulation for regulation and digital 
techniques for control/protection cir¬ 
cuits, keeping the use of electromechani¬ 
cal relays to a minimum. 

■ ISRO has also developed a geneial- 
purpose 16-bit microcomputer system 
(MicroARTS) featuring the Intel 8086 
family for its launch vehicle checkout 
and real time data acquisition, data pro¬ 
cessing applications A totally indigen¬ 
ous design, developed from component 
level, ensures complete system integra¬ 
tion from modular c.aids to any pioces- 
sor aided application Novelties in the 
hardware design include among use of 
Euro connectois (conforming to DIN 
41612) for enhanced reliability, I/O con¬ 
nections through standard header con¬ 
nectors and flat-cables, and uniform 
system bus foiming the back plane to 
provide slot' independency to the cards 
Full details can be obtained from Mana¬ 
ger, Technology Transfer, Space 
Application Centie, Jodhpur Tokra, 
Ahmedabad 380053 for the amplifier, 
and Manager. Technology Transfer, Vik- 
ram Sarabhai Space Centre, Thumba 
PO, Tnvandrurn 693022 tor MicioARTS 


IETE to hold two events 

The Institution of Electronics and KJe 
communication Engineers will be hold 
ing two major professional events the 
1/th mid-term symposium and the 29th 
technical convention 
The I/th mid loriri symposium to be 
held on September 14 15, 1983 at Hyde¬ 
rabad will provide discussion on the 
theme ot standardisation and leliability 
foi excellence in production The sympo¬ 
sium is expected to provide a common 
platform for delegates from industiy. 
R&D lahoi atones and government 
departments An exhibition ori elec Iro¬ 
nies instruments, devices and systems 
will be field as part of the symposium to 
highlight the advances made by the 
industry and R&D labs 
The 29th technical convention ot the 
IETE will be held in January 1986 1 fie 
six technical sessions comprising the 
convention will cover subjects like cir¬ 
cuits and systems, communications 
including acoustics, speech processing 
and broadcasting, computers and con¬ 
trol, electromagnetics including micro- 
waves and antennae, electron devices 
and components; and instrumentation 
and measurement including industrial 
electronics Original, unpublished or 


unpresented papers are invited for the 
convention on the theory, application, 
design or performance of any of the 
above subjects by the Editor, IETE, 2 
Institutional Area, Lodi Road, New Delhi 
110003 

SIS annual convention 

The Society for Information Science 
(SiS) will hold its fifth annual convention 
and conference on December 9-11,1985 
at I IT, Bombay 

I fie convention will have as its theme 
the use of microprocessors in informa¬ 
tion analysis and library applications 
Since this subject is deemed of great 
relevance in the fast changing situation 
m India in the field of communication 
and dissemination of science and tech¬ 
nological information, the convention 
proposes to cover all aspects of micropro¬ 
cessors and their utilisation in detail 

Complete details regarding submis¬ 
sion of papers can be obtained from SIS, 
PID Building, Hillside Road, New [Delhi 
110012 

ERDA for better electrical 
products 

With Rs 30 million investment already 
made and many developmental projects 
on the anvil. Electrical Research 
Development Association (ERDA) is 
well set to upgrade the quality of electri¬ 
cal equipment and systems in India 
ERDA lias collaborated with Laboratoire 
Central des Industries Electriques 
(LCIE), France in setting up a materials 
laboratory on its campus in Baroda 

ERDA R&D and testing facilities and 
documentation centre at Baroda are of a 
high standard and would be of great 
help in upgrading the quality of mate¬ 
rials and systems used in electrical 
industiy in India The services of ERDA 
were available to all manufacturers, 
irresjiect've of whether they are 
members or not 

In order to encourage the small sector 
to take advantage of ERDA facilities, 
they are offered a special concessional 
rate for membership. Interested enter¬ 
prises may contact ERDA at Braboure 
Stadium, 87 Veer Nariman Road, Bom¬ 
bay 400020 

International Svmposium 
on opto-electronics 


The International Symposium on Opto- 
Electromc Imaging (ISOLD, being orga¬ 


nised by Instruments Research and 
Development Establishment (IRDE), 
Dehra Dun. will be held in New Delhi 
during December 2-5, 1985. 

The symposium which broadly covers 
various aspects of opto-electronic imag¬ 
ing, will provide an excellent forum for 
exchange of ideas amongst the interna¬ 
tional scientific community working in 
this rapidly expanding field. This will 
offer ample opportunity to take stock of 
the present state-of-the-art and to iden¬ 
tify the grey areas for futuristic activities 
through interaction amongst the partici¬ 
pating scientists and technologists. 

Apart from techniques and instrumen¬ 
tation of opto-electronic imaging, the 
topics to be covered in the symposium 
include opto-electronic communica¬ 
tion, materials, sensors and displays, 
design, fabrication and evaluation, 
image processing and future trends in 
the field. Further details for participation 
can be obtained from organising secre¬ 
tary (ISOLI), IRDE, Dehra Dun 248008. 

.AND ABROAD 

Computer China *85 

With its modernisation programme 
gaining momentum, the Chinese com¬ 
puter industry is (raised for giant leaps 
and is attracting the attention of interna¬ 
tional computer organisations In this 
connection, an exhibition - Computers 
China 85 is being organised at Beijing 
by Adsalo Exhibition Services, Hong 
Kong in December 

Computer China 85 is supported by 
both the China Computer Technical 
Service Corporation and China Compu¬ 
ter Users Association. Among the par¬ 
ticipants will be the leading American 
and Canadian computer companies like 
Altos, Intel, Texas Instrument etc. 

Details can be obtained from Unilam 
Pvt Ltd, PO Box 3744,150 Mount Road, 
Madras 600002. 


Old electronic parts found 
and Supplied 

Old electronic equipment can still be 
maintained in operational condition 
with the help of a British company, 
Grolec Ltd, which specialises in supply¬ 
ing parts tor telecommunications and 
other installations which are no longer 
in production -particularly those origi¬ 
nally made in Britain. 

The company concentrates on supply¬ 
ing obsolete devices like valves and has 
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become particularly expert at locating 
rare parts. It recently sold a number of 
brand-new valves which were made in 
1941. 

In addition to semiconductor and 
other electronic items including transis¬ 
tors, Grolec holds extensive stocks of or 
can procure receiving, transmitting or 
industrial valves as well as integrated cir¬ 
cuits, diodes, capacitors and resistors, 
fuses, transformers and relays many of 
which were made before 1965. 

A fully approved supplier to British tele¬ 
com and registered by cable and wire¬ 
less pic as a supplier of semiconductors 
and valves, the company can also pro¬ 
vide a wide variety of telephone 
exchange spares including electro¬ 
mechanical replacements All parts are 
subject to a quality control procedure 
which covers not only functional testing 
but also verification of correct marking, 
packing and documentation. 

Wescon ’85 at San 
Francisco 

TDA is organising participation in Wes¬ 
con ’85 to be held in San Francisco 
(USA) from November 19 to 22, 1985. 
Wescon Is a leading trade fair of the USA 


in the field of electronic components 
and equipment. It is organised annually 
by the Electronic Conventions Inc , Los 
Angeles (USA). Buyers from all over the 
world are expected to altend the fair. 

It is for the first time that India will be 
displaying components and equipment. 
The products having potential for export 
in USA identified by TDA are electronic 
components like discrete semiconduc¬ 
tor devices and ICs, resistors, capaci¬ 
tors, switches, relays, connectors, 
PCBs, circuit breakers etc, test and 
measuring instruments like CROs, fre¬ 
quency counters/generators. X-Y 
recorders, strip chart recorders, power 
supplies, and wire/cable/harnesses like 
wire, cable (assemblies), connectors, 
terminals, sockets etc 

Further details can be obtained from 
Trade Development Authority. 16 Parlia¬ 
ment Street, New Delhi 110001. 

Voice-controlled TV camera 

Siemens is displaying a voice-controlled 
TV camera for the first time at tfie 85 
Hanover Fair to be held on October 17- 
25 Voice control in the form of a spoken 
order initiates different camera func¬ 
tions such as focal-length selection, 


focussing, tilting, panning and on/off 
control. The particular order for the 
function to be pertormed can be spoken 
direct into a microphone without any 
manual manipulation. 

The speech in put system by which the 
camera is controlled is capable of learn¬ 
ing, i e it notos the oiders given to it. It 
also notes and stores the voice pattern 
and characteristics of the speaker. The 
individual commands such as on, off, 
right, focus, stop etc must fiist be 
spoken three times in succession in the 
same sequence and are thereby stored. 
Execution of the orders is first defined 
for the software so that they can be car¬ 
ried out appropriately 

After the orders have been input, the 
unit is ready fot operation; it then identi¬ 
fies the orders and performs them. They 
can be cancelled at any time and input 
again byanothei speaker in the way des¬ 
cribed above The number of words that 
can be stored depends on the memory 
capacity Homonyms must be avoided. 

The system can be used to advantage 
wherever operators have to keep their 
hands free Hie voice-controlled system 
can also be used to facilitate other types 
of work, for example, that performed by 
handicapped peisorts 


Authorised distributors for 



HCL 



Connectors 


Also available 
Thumbwheel Switches, 
ICS, Transistors, Diodes. 
Tantalum Capacitors etc. 

TRADING ^CORPORATION 

69/75, New Bardan Lane, 

1st floor, vadgadl, Bombay- 400 003 
Phone: 323333 329090. 329190 ; 

cable. MATASHITLA i 



L_J 
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ALLIED AGENCIES iaii > ('allies & InduMrivifl ‘ 

9 Okhla Industrial Estate, Now Delhi-20 PH 631279 
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From discrete devices to ICs... 



With Greaves taking over the 
management, financial control 
ond operations, SSDIL is now a 
fullfledged subsidiary of the 
Greaves group With the 
mfusion of high-level 
technological and management 
skills from Greaves, SSDIL now 
stands poised to moke dramatic 
strides m silicon device 
technology — from zener 
diodes to multi-lead ICs 
The stage is now set for a 
significant breakthrough m 


indigenous microelectronic 
technology, SSDIL has a 
diffusion capacity up to 4" 
wafers The abundant diffusion 
capacity of over 200 million 
chips per year will be rapidly 
harnessed to manufacture 
devices for a variety of 
application segments — Audio, 
Colour TV, Telecommunications, 
Computer, Defence and Space, 
both foi local as well as export 
markets 


On the threshold of a new age. 



Solid State 
Devices India Ltd 

6-2-U, Roi Bhavan Road 
Hyderobod 500 004 

HimolOyO House 
Upper Ground Floor, 

23. Kasturbo Gandhi Mnrg 
New Delhi I 10 001 

I, Dr V,B Gandhi Morg 
Bomboy 400 023 

Nitton 2,Poloce Road 
Bongalo'e 560 052 


j A Subsidiory of 

„ Greaves Cotton 
“ & Co. Ltd. 
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THE PREMIUM CALIBRATOR 

FROM MASIBUS ELECTRONICS 


TESTED & TRUSTED BY INSTRUMENTATION 
ENGINEERS ALL OVER THE COUNTRY* 

A IABORATORY STANDARD foi calibrating almost oil types 
of Digital & Analogue Instruments Rec orders, Process Control 
f equipment Senses & Sources mV 8. rnA Provides rock stabc- 
drift free readings Useful tor Industries, R&D Establishments 
and Institutions Hundreds in use throughout the country 


COMES IN THREI MODEIS 


fs-, 





Model 1001 

Mooel 2001 

Model 9001A 

Display 

3b dig’t 1 ED 

4b digit LED 

4b digit LED 

Range mV 

0-200 rnV&O 

2V 0—200mV&0 9V 

0 -20mV&0- 2V 

Resolution 

lOOuV 

IGpV 

T pV 

Range mA 

0—2mA & 

0 2mA & 

0 - 9mA & 


0 90mA 

0 90mA 

0 - - 90mA 

Resolution 

1 pA 

ICXJnA 

ion nA 


DIGITAL 
PROMOTERS 

TUB SAHYOG, OB NEHRl I PLACE 
Nt W Of I HI 110 01 El 
ph H4i‘jorn oir.iri mp 


OUR BEST ADVERTISEMENT SOURCE: 

Our Customers 


Having used our ICR Meters and being 
satisfied our customers come up) with repeat 
orders and tell others about us, about our 1 CR 
Meters, about our excellent alter sales service 
No wonder we respect our customers <8 offer 
them still better services. 


PACIFIC 

DIGITAL 

L.C.R. 

THE ONE LCR METER YOU CAN 
RELY ON 


DIRECT READING 

INSTANTANEOUS 

AUTOBALANCING 


METER 


w ever 

Manufactured by. 

PACIFIC ELECTRONICS 

10-3-6/1 ADDAGUtTA 
EAST MAREDPALLY, 
SECUNDERABAD-500026, 

South India 
Distributor: 

LOGICS 

107,6th Main Road. 

8th Cross. 

Malaeshwaram, 

Banpalore-560 003. 



North, West and East India 
Distributor 



OKStML LCR MElBOY's 

rows 




M 3J 
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THREE MODELS TO CHOOSE FROM 
MODEL PLCR 8 PLCR8A PLCR8B 

Inductance 0.1 pH to 2H 0.1 pH to M00 H 0.1 pH to 

2000 H 

Capacitance 0.1 pF to 2 pF 0.1 pF to 20,000 pF 0.1 pF to 

20,000pF 

Resistance 0.1nto2Mn O.lnto 20Mn O.lnto 20Mn 

Loss factor — - 0.01 to 8.00 

Other Models are available. Introducing LCR Comparators. Details on request: 


DIGITAL 
PROMOTERS 

108, SAHYOG. 

58. NEHRU PLACE 
NEW DELHI-110018. 

Phone: 6415091. 

Gram: DIGITEMP. 
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AUTHORISED STOCKISTS 


ALLAHABAD 

u Allahabad Electrical & electronics 
533. Nehru Nagar, Jaikuti. 
Meerapur, Allahabad 211003 
AHMEDABAO 
a Radio Electronics 
Opp Gulabbai Hospital Bldg . 
Relief Road Ahmeriabad 380001 
Phone 386535 
BANGALORE 
u Bangalore Electrical and 
Flee ironies Co 
122. 1st floor. 

Sadar Puappa Road 
Hang.iloro 660002 P». me 225512 
uiaiii fH I LAP 


BARODA 

11 Man.l.n Electronics 
Gdiioshwarii. 

Behind KhamJorao Murk* 
Raroda 390001 
Phone 554142 
Gram PENTAGON 

BOMBAY 

1 Pronous Electronics 
Corporation 
Chotani Building, 

62 C Proctor Road 
Giant Road (Fast) 
Bombay 400007 
Phone 367439 369470 
Gram DEL P71 LAMP 

' Elettrornaik 
J04 l otus House 
33 A New Marine Lines 
Bombay 4000?0 
Phone 294203 291091 
291529 

Grnm MAMKl EC FRO 


CALCUTTA 

.1 General Hadio Company 
0 Mac!on Street 
Calcutta 7000/2 
Phone 2/1368 277194 
Gram WAVF.l ENG 111 
021 2360 

~ Electronic Components & 
Systems 
32 Ezra Street 
Room No 418, 4th Floor. 
Calcutta /00001 
Phone 277351 
Gram FLASHER 
DELHI 

i' Indian technological 
Products 
I lat No 305 3116 
Bldg No 35 36 
Nehru Place, 

New Delhi 110019 
Phono b41258;', 6418464 
Gram INUIAS BEST 
031-3189 
d Dewan Radios 
1681/28 Bhagirath Palace 
Chandni Chowk, 

Delhi 110006 
Phone 235190, 235849 


HYDERABAD 

Shilpa Electiomcs 
107 Pmklane, 
Secunderabad 500003 
Phone 73792 
Gram SHILPA 115 568 
INDORE 

11 Atlas Sales Agencies 
IB/? Siyagam 
Indore 452001 
Phone 33112 
JAIPUR 
u El-Tromcs 

87. A Dhuleshwai Garden 
Jaipur 302001 
Phone 66730 

KANPUR 

ci Everori Associates 
18/179 1st Floor 
Qpp Phoul Baqh The Mi> 
Kanpur 208001 
Phone 52362 


KOTA 

l. Chmbal Electronics 
4 C 16 Housing Board 
Colony, Talwadi. 

Kota 324005 
LUCKNOW 
□ Artok Enterprises 
14 Cantonment Road, 
Opp Shilpi Cinoma 
Lucknow 226001 
Phone 42945 
Gram TFKSALE 
MADRAS 

11 lexeme Instruments 
Post Box No 3746 
9, Atlupatlan Street 
Mount Road, 

Madras 600002 
Phone 844405. 644112 
II Grain ZENERS 
u Precious Electronics 
Corporation 
9 Athipattan Street 
Mount Road. 

Madras 300002* 

Phone 842718 
Gram DEEPTILAMP 


STOCKISTS REQUIRED FOR UNREPRESENTED CITIFS 


POONA 

d Nagesh Electric & 
Electronics Corp 
476 Budhwar Peth 
Pune 411002 
Phone 447333 
u Trio Radio & 
Electronics Corpn 
468 Budhwar Peth 
Pune 411002 
Phone 447129 
TRIVANDRUM 
a aCE India 
TC No 1/978 
Bank Colony Road 
Kumarapurarr. 

I nvandurn 695011 
Phono 65336 
Gram ANOORIND 
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dotted line & file 


CHOOSE YOUR 


ELNOVA 


POWER 

SUPPLIES 


1 


You've known FT NOVA Power Supplies since long You have used them in all envtionrnenl.il 
condition^ and you know they work They are efficient and dependable, Now you can select out of the 
standard Power Supply list and order them ~ we will delivei them fast. However it you cannot find your 
requirement in the list given below send us your rating — we will send you otn quote 


SI is ( :| 1 1 H I If ’(11 < 1 )NM \fi\ VOLIAt.il O JMSl'AMl Gik’kL NT POWI H 


RATING 


Size (L*H*D) PRICE* 


GENERAL SPECIFICATIONS 


0-30V/1A 
0-30V/2A 
0-30V/.3A 
0-30V/5A 
0-30V/10A 
0-15V/IA 
0-15V/2A 
0-I5V/5A 
0-15A/I0A 


108«221x270 
108x221«?70 
242«221-315 
242x221x315 
483*221x310 
108*221*270 
108*221*270 
242'221*315 
483*221«3I0 


Rs. 1400/ 
Rs. 1690/ 
Rs 2020/ 
Rs. 2990/ 
Rs. 3790/ 
Rs. 1390/ 
Rs 1650/ 
Rs. 2800/ 
Rs. 3580/ 


Input 

Line 8 Load 
Regulation 
Ripple 
Protection 

Metering 


■ 230VAC i 10% 

±005* 

. 1 .OmVrins max. 

■ Overload, short Circuit. Cuirent limit 
settable 10*. to 1 10%. 

: Separate Voltmeter Ammeter to monitor 
output Voltage and Current 



S’ 

.2 

KJ 

3 

u 



[ X1AI OUTPUT 1 RACKING UNDI PI MIX NT COM.ST AM I V()[ JACiI 
CONS PAN ] CUh’RLN I POWI K SGPPLI1 S 


GENERAL SPECIFICATIONS 

RATING 

S1ZL (L -H-D) 

PRICE* 

Input 

. 230VAC ± 10% 

0.130V/1A 

242*221-300 

Rs. 2350/ 

Line t> Load 

±0.05% 

Oj 30V/2A 

242'2?l-315 

Rs 2650/ 

Regulation 


U±30V/3A 

483-221-310 

Rs 3650/ 

Ripple 

: 1 .OmVrms max. 

0±30V/5A 

483-221-550 

Rs. 5350/ 

T lacking 

Within ± 1 % 

0±30V/I0A 

483*221*600 

Rs 7390/ 

Protection 

■Overload, short circuit, current 

0±I5V/IA 

242-221*300 

Rs 2350/ 


limit settable 10%. to i 10% 

0±15V/2A 

242*221*300 

Rs 2550/ 

Output 

. Both outputs floating, can Ire used in 

0±15V/3A 

242*221 115 

Rs 2800/ 
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0±15V/5A 

481-221 •310 

Ks 5100/ 



0±I5V/I0A 
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Rs 6800/ 


Metenng 
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output voltage & r urrent 
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5V5A 
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5V/I0A 
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Recovery time 
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on . r >V mrxJels. 

24or27V/lA 
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Rs. 770/ 

Metering 
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+ l2or+l5V/lA 

150*125*230 

Rs 1020/ 

Voltage 6 


1 12or+15V/2A 

215*155*250 

Rs. 132.0/ 

Adiustment 

Provided on front Panel 



PRICES OF OTHER STANDARD/CUSTOM BUILT POWER SUPPLIES ON REQUEST 

SPEciAL OFFER: 10% (Ten Per Cent) DISCOUNT IF YOU 

VALID TILL ORDER FIVE OR MORE POWER SUPPLIES 1 

SEPTEMBER 30, 1985. (ANY TYPE) AT A TIME. 
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Manufactured by 

ELNOVA PVT. LTD. 

NEW DELHI 
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l.ix extra as applicable 
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Comparative Study of 
Computer Languages 

Computer Organisation and 
Evolution of Computer 
Languages 

Part III 

R. Ramaswamy 


A computer does not have only the single function 
of computation but also several other functions 
like reading the data and the program, storing 
them, doing arithmetic as per the program, out- 
putting the result in a printed form in the desired format and 
so on. Each of these functions are done by separate 
functional units, but all of them act in coordination under a 
common control. Thus, it is said that a computer is a huge 
system composed of several related functional units which 
act under a common control to achieve a common objective. 

A system is a composite entity made of interrelated ele¬ 
mentary units or sub-systems which jointly perform a task 
under the direction of a single control. The human being is 
also a system, composed of different functional units acting 
under a single control -the brain. In short, a system is a 
composite entity whose constituents work together to 
achieve a common goal. The constituents of a computer also 
act together under a common control to accomplish the 
common job of data processing and so we say that the 
computer is a system. 

Computer organisation 

Computer is a system composed of different functional 
units for performing different jobs. It consists of the follow¬ 
ing major functional units: 

1. Input unit, 

2. Memory unit, 

3. Arithmetic logic unit, 

4. Output unit, and 

5. Control unit. 

The function of the input unit is to read the data and the 
program while the memory unit stores the data, the program 

to ., . 


and the result. The function of the arithmetic logic unit is to 
do the necessary computation as per the program of instruc¬ 
tions and the output unit prints the result in a useful form. 

There must be somebody to control the activities of these 
functional units. Just as the brain controls the functioning of 
the different human organs, the control unit controls the 
functions of the other units of the computer. The different 
functional units and their interrelationship is schematically 
represented in Fig. 6. 

The thick lines indicate the flow of data, whereas the 
dotted lines denote the flow of control information. One can 
notice that the control pervades through all the functional 
units, whereas the data flows between specific units only. As 
far as the user is concerned, each functional unit is a black 
box, i.e. one need not know what these functional units are 
made of and how they do their assigned job. Suffice it to 
know that the different functional units are made of elec- 



Fig. 6: Schematic representation of the functional units in a 
computer. 
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tronic components which are capable of doing the above 
functions quickly, accurately, reliably and completely 
automatically. 

In addition to the automatic control, there is also a man¬ 
ual control provided in the computer. This is known as the 
console. Messages can be communicated through the type¬ 
writer attached to the console called the console typewriter. 
The computer will respond to the queries of the operator by 
typing messages on the typewriter or by displaying on a 
television screen attached to the console. This is called the 
visual display unit (VDU). 

The computer can do any processing on the data only if the 
program and the data reside on the main memory. For 
solving large problems with large volume of data, the com¬ 
puter requires large memory space. To provide memory 
space within the computer will be relatively costly and so the 
computers are provided with auxiliary memory which is 
located outside. Just as the humans use paper media as their 
auxiliary memory, computers use magnetic discs. 

When the auxiliary memory is attached to the computer, 
the control unit takes charge of the auxiliary memory unit 
also and directs it to transfer information to the main 
memory and back, as and when required. The combination 
of the control unit, the memory unit and the arithmetic logic 
unit is called the central processor unit or the CPU. 

Evolution of computer languages 

l he development of computer languages started with the 
discovery of the computer in 1948. The earliest computer 
language developed for the machine is called the machine 
language. A machine language program is a set of instruc¬ 
tions written for implementation by the machine using only 
the two digits 1 and 0. 

Every instruction or data is coded by a suitable combina¬ 
tion of Is and Os. Just as a combination of dots and dashes is 
used to send messages by telegraph, a suitable combination 
of Is and Os is used to establish communication with the 
machines. So a machine language program consists of a 
coded string of Is and Os, each string code having some 
specific meaning for the computer. 

The next development is the discovery of the assembly 
language, in which the binary codes are replaced by alpha¬ 
betic codes. Though the alphabetic codes are somewhat 
more meaningful than number codes, they are difficult to 
learn, since they are not akin to spoken languages. 

Then comes the discovery of high level languages which 
are more akin to spoken languages. FORTRAN, COBOL, 
BASIC, PL/1 and PASCAL fall in the category of high level 
languages. They are easy to learn, since they are very much 
akin to the spoken English language. 

The ultimate aim of computer scientists is to make the 
computers understand the spoken languages, so that man 
will be relieved from the burden of learning a new language 
for the sake of establishing communication with the compu¬ 
ters. Till then, man has to study these high level languages if 


at ail he wants to communicate with the computer machines. 

Machine language programs 

We have said that a machine language program will 
appear as a coded string of numbers 1 and 0 in the binary 
notation. For example, a machine language program to 
instruct the computer to add two numbers stored in the 
locations 1 and J. and finally store the result in the location 
K may look somewhat as follows: 


0001 

Nil 

1000 

0011 

1110 

1000 

0111 

1000 

1100 

It is 

obvious 

that the above string of Is and 0s is com 


plctely unintelligible to the layman. Even for the well versed, 
it is a difficult job to remember the code correctly and write 
it without making any mistakes. What do these strings of 
binary digits mean? 

Taking the first line, the string ol first four digits ‘0001’ 
may mean ‘store’. The string of next four digits ‘INI' may 
mean ‘the contents of the location I’, lhe string of the last 
four digits ‘1000’ may mean ‘a location called the accumula¬ 
tor’. I hus the combination of 12 binary digits in the first line 
may mean ‘store the contents of 1 in the accumulator’. 

The 12 digits in the second line may mean ‘add the con¬ 
tents of J with the number stored in the accumulator and 
store the result in the accumulator’. The 12-digit string in the 
third line may mean, ‘move the contents of the accumulator 
to the location K’. 

It can be noticed that since the machine language program 
is a string of binary digits having no resemblance to any 
spoken language, checking the program becomes very diffi¬ 
cult, if not impossible. Again different computers have diff¬ 
erent codes and so the programmer has to learn the codes for 
each machine, which is time consuming and laborious. 

Another serious drawback with the machine language is 
that one must have a knowledge of the machine parts to 
write the program, i.e. the machine language is highly 
machine dependent, and so a programmer who does not 
know about the machine cannot write a good machine lang¬ 
uage program. No wonder that man’s efforts were directed 
towards reducing this communication gap between the man 
and the machine and bringing the machines nearer to the 
common man. 

Assembly language programs 

It has been seen that in the machine language, number 
codes are used to identify the different memory locations, 
their contents and the different operations. In the assembly 
language, the number codes are replaced by mnemonic 
name codes, which are easier to remember and identify. For 
example, an assembly language program for the problem 
given in the last section may look somewhat as follows: 

LDA I (meaning load 1 in the accumulator) 

ADD J (meaning add the contents of J with the 
contents of the accumulator) 
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MVA K. (meaning move the content!* of the 
accumulator to the location J) 

It can be seen from the above that there is one to one 
correspondence between the machine language and the 
assembly language codes. Assembly languages are simply 
modified machine languages, where the binary codes are 
replaced by alphabetic codes which are somewhat easier to 
identify. In other respects, the assembly languages also 
suffer from the same disadvantages as machine languages, 

i.e. the assembly languages are also highly machine depend¬ 
ent and learning them is also laborious and time consuming. 

The machine languages and the assembly languages are 
called the low level languages. Efforts made in the direction 
of making the program more meaningful and compact cul¬ 
minated in the development of the so-called high level 
languages. 

High level languages 

High level languages are more akin to English. The for¬ 
mulae used for computation look almost like algebraic for¬ 
mulae and the instructions for doing the different operations 
also look almost like ordinary English. In addition, the 
instructions are macros, in that one high level language 
instruction may be equal to a large number of machine 
language instructions, thus making the program very com¬ 
pact. Some of the popular languages in current use are 
FORTRAN, COBOL, BASIC, PL/1 and PASCAL. 

The vast gap between the machine or the assembly lan¬ 
guages and the high level languages can be seen in the 
following versions of the high level language instructions for 
the problem given earlier: 

K = 1 + J (FORTRAN version) 

ADD I TO .1 GIVING K (COBOL version) 

K = I + J (BASIC version) 

K - 1 + J (PL/1 version) 

K: = I + J (PASCAL version) 

It can be seen that the above instructions, or statements as 
they are called, are more intelligible than any of the machine 
or the assembly language instructions. We also notice that 
one statement in a high level language is equivalent to three 
statements in the low level language. In fact, it can he many 
more. That is why. the high level languages are macros. 
Again high level languages are practically machine inde¬ 
pendent and a person who has not seen a machine and does 
not know the machine parts can still write a good program 
following the rules of the language. 

Whatever the high level language in which the humans 
write the programs for the problems, the computer will 
understand only the machine language. So the high level 
language programs have to be translated into the machine 
language. This is done by a special program called the 
compiler. 

Compiler programs are used to translate the high level 
language programs to machine language programs. The 
high level language programs are called the source pro¬ 


grams. The machine language program is called the object 
program. 

The compiler programs check the grammar of the source 
program before translating the same to object programs. 
Any grammatical or syntax error in the source program will 
be pointed out immediately by the compiler program. Only 
if the source program is grammatically correct, the compiler 
program will translate it to the object program. 

Requirements of high level languages 

Earlier it was mentioned that the ordinary spoken lan¬ 
guages like English are not suitable for communication with 
the computers. It is because these languages do not have 
unambiguous meanings for a particular set of words. Com¬ 
puters being machines cannot distinguish ambiguities in 
meanings. The computer requires to be exactly told in an 
unambiguous language as to what is to be done. One set of 
words must mean only one thing. Hence, any computer 
language must satisfy the following requirements: 

1. The language must be context free. 

2. 1'he language must be unambiguous. 

3. The language must be both semantically and syntacti¬ 
cally exact. 

Consider the following statements in English: 

1. He is sitting under the table. 

2. He is using a logarithm table. 

The meaning of the word ‘table' in the above two state¬ 
ments depends on the context. Such context dependence is 
not suitable for computer languages and that is the reason 
why the spoken languages are unsuitable for computers. 
Only one meaning can be ascribed to a structure or a string 
of characters in a computer language. 

Let us now look at the following statement: ‘They are 
flying kites’. This may mean that some people referred to by 
‘they’ are flying kites. In another sense, ‘they’ refer to flying 
kites which are some sort of insects. Thus, it can be said that 
the language is grammatically or syntactically ambiguous, 
since the same pronoun ‘they’ refer to two different things. 
We say that the grammar or the syntax is not unambiguous, 
but the computer cannot distinguish such syntactical unam¬ 
biguities. 

let us now consider the following statement. ‘The table is 
eating the chair*. The sentence is grammatically correct, but 
its meaning is absurd, i.e. the semantics or the meaning is 
illogical. Computer languages must be both syntactically 
exact and semantically logical. 

The development of computer languages requires lot of 
skill and ingenuity together with a knowledge of the ana¬ 
tomy of the computer. The high level languages have been so 
ingenuously developed that man does not see the machine at 
all when he learns the language but only sees the grammar. 
In other words, the grammat of the computer language 
makes the computer transparent to man. Thus we say that 
the high level computer languages are machine independent. 
It is this single feature that makes the learning of high level 
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computer languages easy for all. 

Computer languages and microcomputers 

With the advent of a large number of microcomputers in 
the market, the different manufacturers have made some 
changes in the standard rules originally prescribed for the 
different languages. This has resulted in the appearance ol 
different versions for the same language. Fortunately, the 
variations are only minor in nature and the readers can refer 
to the minor changes by referring to the manual ot that 
particular computer. When one becomes a computer profes¬ 
sional, one must refer only to manuals. I he programming 
lessons and other programming books must he consulted 
only lor learning the general philosophy oi computer 
languages. 

In this serial, the character sets in (he different languages 
are introduced first, followed by the rules lor coding the 
constants or the different data types dealt with by the diff¬ 
erent languages, the rules for coding the variables or identi¬ 
fiers and special words if any in the different languages, facts 
about variables and constants in the different computer 
languages, the rules lor coding arithmetical, relational and 
logical operator! anJ forming expressions in dillerent 
languages. 

It has already been pointed out that statements in compu¬ 
ter languages give complete meaning to the computer jusl 
like sentences give complete meaning to the humans in 
spoken languages. So, the rules for coding different state¬ 
ments for doing different jobs are dealt with next. 

Just as a plot ora theme is required for writing stories, m a 
similar way algorithms are required to write programs. I he 
development of algorithms for dillerent pioblems are also 
described. 

A computer program operates on data. Data has to he 
properly arranged and organised for easy access by the 
computer. It can be kept independent and grouped into 
arrays or records. Different applications require different 
types of groupings. We have to study how the different 
languages support the different data groupings or data 
structures as they are called. 

Finally, we have to study complete programs for dillerent 
types of problems (scientific and business) in the different 
languages. 

Let us first study the character sets used in the dillerent 
computer languages. 

FORTRAN characters 

The first thing to do before starting the study of any 
language is to learn the characters used in that language. 
There are .three types of characters in every language, 
namely,the alphabetic, numeric and special. The following 
are the different types of characters used in FORTRAN for 
coding the various entities: 

Alphabetic; ABCDEFGHIJKL M N 

OP QRSTUVWXYZ (26) 


Numeric: 0 I 2 i 4 5 6 7 8 9(10) 

Special: f plus 

minus 

slash (division symbol) 

♦ asterisk (multiplication symbol) 

- equality sign (assignment opcraloi symbol) 
decimal point 
, comma 

( opening hiaikct 
) closing biackcl 
‘ s|uotc murk 
Si dolin' sign (II) 

In all, there are 26 + 10 * 11, i.c. 47 characters used in 
FOR I RAN. Since we are already familiar with these char¬ 
acters. learning the character set in FOR FRAN does not 
give lise to any problem. 


( OBOI. characters 

Die following are the characters used in C'OBOF for 
coding pm poses. 

Alphabetic: A II < II I I' I' 


Numeric: 

Special: 


\ 

(> 

0 


i: 


I 

W 

X 


I 1C I 
\ Y / 

9 go) 


M 

( 26 ) 


* plus 

- minus oi hyphen symbol 
slash (illusion symbol! 

* asiciisk (muliiplicaiion symbol) 

equality sign (assignment opcraloi symbol) 

■ gicalci than 
less Ilian 

pci uni m decimal poult 
, comma 
semicolon 
quote muik 
( opening bmckel 
1 closing bucket 
Sidollai sign 
blank (I.Sl 

|here are 26 t III + 15, i.e. 51 characteis in all used lor 
coding pm poses in (.OBOI , Since the character set is taken 
Iron) l.nghsh alphabets, Arabic numerals and the symbols 
used m conventional algebia, there is no special difficulty in 
learning the scripts ol COBOL. 


BASK characters 


Alphabetic: 

Numeric: 

Special: 


\ H C It 1 <i I .1 X I 
<) P 0 K W X Y / 

0 1 ?) x 9(10) 

1 pills 
minus 

slash (division symbol) 

' asicrisk (multiplication symbol) 

A exponentiation operator symbol 
■ equality sign (assignment operator) 

. decimal point 
, comma 
; semicolon 
colon 

” quote mark 
I opening bracket 
) closing bracket 
> greater than 
< less lhan 
? question rnaik 
% pel tentage 
tt hash symbol 
$ dollar sign 
\ backslash (20) 


M 

(26) 
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Here, the total number of characters are 26 + 10 + 20, i.c. 
56 characters used for coding purposes in BASIC. As in 
other computer languages, these characters arc familiar 
ones and so do not present any difficulty in learning them. 

PL/1 characters 

The following are the characters used in PL/1 for coding 
purposes: 

Alphabetic: A B C l> 1 6 O H I J K 1 M N 

() P Q R S I UVWXVZ (26) 
Numeric: 0 12 1 4 5 6 7 8 0(10) 

Special: * plus 

• minus 

slash (division symbol) 

* astensk (multiplication symbol) 
equality sign (assignment operalm symbol) 

break or underscore character 
( opening brat kcl 
) closing bracket 
decimal point 
. comma 
; semicolon 
colon 

*’ quote maik 
5. dollar sign 
greater than 
less than 

& AN [) opeiatoi symbol 
~N()I operator symbol 
' OP opciator symbol 
'!■ percent 

’’ question murk (21) 

In all there are 26 ■* 10 + 21, i.c. 57 characters used in PL I 
for coding purposes. The symbol A is alternatively used for 
NOT operator. Ihe symbols \ and I are alternatively used 
fot AND operator. So, total number of characters come to 
60. Since these characters arc familiar ones, no further 
explanation is required. 

PASC AL characters 

The following is the character set used in PASCAL for 
coding purposes. 

Alphabetic: A B C D H F (I II I J K L M 

OPyRSTUVWXYZ (26) 
Numeric: 0 1 2 3 4 5 6 7 8 9 (10) 

Special: + plus 

- minus 

/slash (division symbol) 

* astensk (multiplication symbol) 
v equality symbol 
. = assignment operator 
. decimal point 
, comma 
; semicolon 
: colon 
' quote mark 
( opening bracket 
) closing bracket 
{ opening square bracket 
J closing square bracket 
> greater than 
< less than 
f pointer (18) 

Totally, there are 26 + 10 + 18, i.e. 54 characters used in 
PASCAL for coding purposes. All these characters are 
familiar ones as in other computer languages. 


Blank character 

Blank is treated as character only in COBOL. In other 
languages blank is not strictly treated as a character. But 
blanks have to be given wherever the grammer rules 
demand. 

While writing, the blank may be indicated by putting the 
small case letter ‘b’. While communicating with the compu¬ 
ter the space bar is simply pressed once. For alphabetic 
characters some computers will also accept small case let¬ 
ters. But for the sake of uniformity we will use only capital 
letters for coding purposes. 

Summary 

In this article, the evolution of computer languages lead¬ 
ing to the development of high level languages has been 
discussed. Every language has a character set and a 
grammer. So also are all computet languages. The character 
sets used in FORTRAN, COBOL, BASIC, PL/1 and PAS¬ 
CAL have also been described. 

It has already been pointed out that the rules of the 
computer languages have become slightly implementor 
dependent. So some of the characters given in this article 
may not be available in all machines and there may also be 
some slight modifications for the symbols. One mustialways 
refer to the manual of the particular machine for the exact 
list of character set. 

(To be continued) 
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Application possibilities of 
already existing procedures-. 

—Basic software packet of microscopic 
image analysis—Amba/R. 
—Medicinal program for 
densiometric/morphometricjobs— 
Amba/R-med 

—Program for general problems— 
Amba/R-Pool 

-Software system for Remote Sensing 
1 PU 


Robotron offers: 

Image Processing 
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Image Processing 
System: 

—Remote Sensing of earth 
—Medicine and biology 
—Industry and other fields of 
application. 
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Webel Sen presents— 
the tireless capacitor. 



websen 



for total component reliability. 

To add a higher level of confidence 


to your equipment guarantee. 



In collaboration with Shin Ei Tushin Kogyo 
Co. Ltd. (STKC) of japan, makers of the 
internationally reputed “Ruhycon” 
capacitors, Webel Sen brings you Japanese 
standards of precision and reliability. 
Websen capacitors are made to strict 
Japanese standards to specs JIS C 5141 and 
cjuality control conforms to MIL STD-105D- 
tne standards set by the l'.S. Government 
for military research and list. 

Websen range includes Radial (TW), Axial 
(IT) and Lug (L) types to cover a wide 
range of applications in televisions, VCRs, 
radios, cassette recorders, two in ones, 
industrial electronics equipment... 


SPECIAL FEATl IRES OF WEBSEN CAPACITORS: 

(A) LOW LEAKAGE OJRRENT, (B) IjOW 
DISSIPATION FACTOR, (C)SMAU. PHYSICAL 
SIZES, (D)HIGU REUAB1LITV, AND 
(E) VENTED RUBBER SEAL FOR RAD1ALS, 

80 AND ABOVE FOR ADDED SAFETY. 

The exceptional strength of Websen 
Lug(Can) type capacitors lie in the 
following features: 

1. TRUE TO SPECS. 

2. HIGH RIPPLE CURRENT 
WITHSTAND. 

3. HIGHER POSITIVE TOLERANCE, 
INCREASING CAPACITOR LIFE. 


Websen offers a better choice of the highest quality. 


Creating new frontiers of confidence. 


webel sen capacitors limited 

Registered Office and Factory : Block BN, Sector V, Salt Lake City, Calcutta 700 091, Telephone : 37 2465/37-2484 
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Organising an 
Electronic Unit for 
Mass 

Production 

Part II 

C. Mohan 


D ifferent types of test equipments are required at 
various stages in an MPU. Let us discuss about 
them in detail. 

Bare-board testers 

Bare-board PCBsare those without components. Inspec¬ 
tors at PCB manufacturing units look for shorts and opens 
with a magnifying glass before they are despatched. Yet 
some shorts and a few opens may escape their eyes to give 
problems in the assembly. It is better to detect these before 
these boards are assembled? 

Generally, a self-leam program generator is incorporated 
in these testers. So the first step is to keep a typical defect¬ 
less bare board on the fixture and allow the tester to generate 
its own program. Then, the tester is ready for mass testing. 

In-circuit and functional testers 

In-circuit testers, in general, receive PCBs on a bed-of- 
nails fixture. Each component is sequentially connected to 
the tester which inspects for parametric values, placement 
etc. T his way, one can find out shorts, opens, faulty mount¬ 
ing of components and faulty parts. 

Functional testers, usually receive PCBs with edge con¬ 
nectors. They emulate the actual environment of the PCBs 
under test and verify their dynamic performance. 

The lines between the in-circuit and functional methods 
have been somewhat blurred because in-circuit testing is 
actually a technique of isolation and functional testing. By 
isolation we mean that the device under test is removed from 
the effects of interaction with other components, including 
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feedback and power supply of the PCB. Thus the device now 
is a passive component on which the tester can conduct its 
library ol tests. 

Table I shows the comparison between in-circuit and 
functional testers. 

Some PCBs passing out of in-circuit tester may fail in 
functional tester. This may be due to the fact that some 
devices on the PCBs might be ol the wrong specification or 
slow in speed. These factors are sometimes important to get 
the ultimate desired function. 

In an MPU, it is not necessary that we should test PCBs 
with in-circuit testers first and only then with functional 
testers. PCBs, after assembly, can be straightaway sent to 
functional testers. Whatever boards pass out of functional 
testers can be sent to final assembly and unit test. Boards not 
passing functional test may be sent to in-circuit tester for 
detailed fault diagnosis. But this procedure may sometimes 


TABLE I 

Comparison between In-circuit and Functional Testers 

Characteristic <i 

Functional Tester 

In-circuit Tester 

PCB assembly test 

Performance 

Manufacturing 


verification 

verification 

hault detection 

Leads to engineering 

Leads to 


and manufacturing 

manufacturing 


analysis 

analysis only 

Fault finding 

Done at nodal level 

Done at component 
level 

Go;no-go lest time 

Fast 

Slow 

Fault diagnosis time 

Slow 

last 

Timing sensitivity 

Critical 

Non-cmical 
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cause costly mistakes because if a few PCBs with some 
circuit shorts are tested functionally, omitting in-circuit test¬ 
ing, it may lead to total failure of the PCBs. Hence, PCBs 
after assembly should be inspected for shorts and opens 
before feeding them into functional testers. 

Some manufacturers of automatic test equipments 
(ATEs) combine both in-circuit testing and functional test¬ 
ing methods and produce a single system which is becoming 
popular in recent times. In some cases, it is a necessity. For 
example, a microprocessor can only be tested in-circuit on a 
functional level. 

Let us now see a few types of test systems available. 

System 1. A hybrid in-circuit tester 30/330S from Fair- 
child provides 639 hybrid test points. It perf orms testing for 
shorts and opens of analogue components and SSI, MSI 
and LSI digital components. 

An automatic test program generator, an LSI test com¬ 
piler and a debugger for easy modification of device routines 
earmarked for special testing requirements are included in 
the tester. It includes a minicomputer with 256k bytes of 
main memory, a disc drive, a programmer’s keyboard and 
display, an operator’s console with a printer, and a test- 
fixture receiver. 

System 2. A combined in-circuit and functional tester 
made by Computer Automation can be used to test PCBs 
containing LSI, VLSI and microprocessors. 32k words 
memory, floppy disc drive and display unit are included. 

A comprehensive software package that includes compu¬ 
ter guided fault isolation (GFI), fault detection verification 
(FDV)and automatic fault isolation (AFI) is also available. 

The emulation-simulation option can be used to generate 
user’s own test programs. Theanalogue option is required to 
test analogue and hybrid PCBs. High-speed clip option 
permits faster and more accurate testing of sensitive and 
high-speed PCBs by minimising cross-talk and loading. 
Advanced fault resolution (AFR) option isolates and identi¬ 
fies any faulty component by part number and location. 
Real-time option permits high-speed testing of microproces¬ 
sor and LSI-based boards. 

System 3. Fairchild's in-circuit tester, Model 4400 can 
take care of 4000 test points. Its high-speed test sequence 
isolates and identifies shorts and opens in seconds. The 
tester can learn all typical parametric values easily, though 
the very first board should be typical and error-free. The 
tester learns about the PCB itself by ‘self-learn program’. 
There is a pincheck software to verify good contact between 
fixture pins and PCB nodes, This tester can be used to 
inspect bare boards also. 

System 4. A functional tester for performance verifica¬ 
tion tests boards for component to component interaction 
and isolates dyna'mtc failures. Its automatic live data com¬ 
pression option can handle LSls and VLSIs at full speed. 
Flo-tracer option isolates faults to the component level at 
high speed. 

When selecting in-circuit and functional testers in addi¬ 


tion to the specific needs oi a particular unit, the following 
points should also be considered: 

1. Today’s PCBs are larger and denser. For achieving 
greater productivity, the testing speed should be more. 

2. ‘Self-learn program’ facility is a necessity. Program 
generation speed should be more. 

3. Technical knowledge required with the operator should 
be of low level. 

4. The testing system should not demand that analogue 
and digital circuits should be on separate boards. It is a fact 
that modern packaging advantages do not allow this 
separation. 

5. Production yield and test yield should be studied. 

6 Will the system test complete spectrum the testing 
personnel normally come across? A satisfactory answer to 
this question is a must. 

7. Expandability and adaptability are yet other points 
deserving study. 

Signature analyser 

Signature analysis technique was evolved to help compo¬ 
nent level troubleshooting. A signature analyser detects and 
displays the unique digital signatures associated with the 
data at the nodes in a PCB under test. By comparing these 
actual signatures to correct ones, a troubleshooter can 
quickly backtrace to a faulty node. 

Whenever a designer makes a relatively complex digital 
equipment, it is his or her responsibility to add signature 
analysis capability into the equipment. Then a signature 
analyser in the production line can troubleshoot PCBs 
quickly and make mass production of complex digital 
equipments possible. 

Signature analysis capability facilitates customer support 
since one will be able to provide a quicker field service. 
Signature analysis stimulus can be given to a product in two 
ways. It is either by adding some test features to the product 
itself in the design stage or by providing an external stimu¬ 
lus. By the fitst.method, the designer includes guided-probe 
capability. 

Signature analysers can be of manual or automatic type. 

In the manual type, signature tables and procedures for 
backtracing faulfs are given in the handbook. The manual 
unit displays the signatures only. It will not prompt the 
technician while backtracing faults. 

An aiftomatic signature analysis system (SAS) made by 
Hewlett Packard, HP55005A, consists of a programmable 
signature multimeter, a desktop computer and the software 
to knit the two together. The production engineer has to 
establish an electronic database for the MPU product into 
the SAS. 

It contains a listing of ICs and pin number for the entire 
product, along with a network listing of the intercorrections 
among those pins and all their associated signatures. To 
establish the database, the production engineer selects the 
learn mode from the main menu of the troubleshooting 
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program and through it enters the stimulus description, 
instrument setup, collect, verification, and verify-and-revise 
modes. In the stimulus description mode, the user simply 
enters a two line prompt to tell the technician which stimulus 
routine to use. 

In the instrument setup mode, the basic troubleshooting 
system configuration is described by selecting from a menu. 
From the choices available, the engineer selects the polari¬ 
ties of the start, stop and clock signals as well as the approp¬ 
riate threshold voltage levels for the data-high. data-low, 
clock, start, stop and qualifier signals. 

ENTER COLLECT 
MODE FROM 
LEARN MENU 


CRT DISPLAY 
REQUESTS 1C 
NUMBER AND 
NUMBER OF PtNS 


USER DIRECTED 
TO PROBE NODE 
TO COLLECT 
SIGNATURE 



MATCHES 

PRIOR 

SIGNATURE 


SYSTEM HFPORTS 
MATCHING NODE 
ASKS IF POINTS 
ARE CONNECTED 


SYSTEM ENTERS 
CONNECTION IN 
NEW LIST 


Fig. 10: Preparing database for SAS collection mode. 



product begins. 

A signature is taken for the pin and automatically entered 
into the database. If that signature matches one already 
stored in the database, the software asks if that pin is con¬ 
nected to the pin with the matching signature. If the answer 
is yes, then the connection is automatically entered into the 
circuit topology description. The repetition of this process 
builds up an entire description ol the circuit topology as well 
as the measurement of a signature for each mode in the 
product. 

When the collection process is complete, the engineer 
enters the set ol critical veritication nodes which often indi¬ 
cate the status of an entire section of circuitry, such as 
input output pins, data or address buses. Once the circuit 
database exists, reprobing the product is done in the verify 
mode to ensure that the signatures at the circuit nodes 
correspond to those in the database. 

Whenever the product under test is changed, the corres¬ 
ponding database may be edited in the revise mode, which 
lets a part of the database to be revised without having to 
recreate the entire base. Full editing capabilities are also 
available during the initial establishment of the database in 
the other modes. 

Database can be created (or a number of PCBs or pro¬ 
ducts by storing the nodal maps on a diskette or tape car- 



NODE 


GUIDED PROBE 


GOOD BEEP 


BAD BEEP 


CRT DISPLAYS 
1C AND PIN 
NUMBER 



REPORT 


In the collect mode shown in Fig. 10, the number of pins 
on that device are specified. As each pin is entered, it is 
designated as an input, output, power supply, or ground pin. 
At that point, the actual measurement of signatures on the 


REPLACE FAULTY 
COMPONENT AND 
RECHiCK 

Fig. 11: SAS probing faults. 
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tndge. This way, there is no need for maintaining separate 
device libraries in SAS; the SAS creates its own signature 
dictionary once a nodal map is entered. 

Now, let us see how to use the SAS to troubleshoot a 
board for which a database has been entered earlier (Fig. 
11). The user will have two modes to choose from: the 
signature dictionary and the backtrace modes. In the signa¬ 
ture dictionary mode, the SAS generates two types of 
beeps a good beep for the correct signature and a bad beep 
for incorrect signature. Hence, the user need not see the 
CR1 display in SAS at all. 

If the operator comes across a bad signature, he selects the 
backtrace inode o) the SAS to trace the faulty component. 
In this mode, the user is prompted with the help of the CRT 
display to probe a set ol points in sequence, tracing a trail ot 
bad signatures back to the bad ciicuit node. 

The user can also choose the backtrace mode directly. The 
SAS will first direct to probe the critical verification nodes. 
When a signature is found, the backtrace algorithm searches 
the database for those points that influence the node con¬ 
taining that signature. It then directs the user to probe those 
points by displaying the 1C and pin numbers of the points to 
be probed on the computer’s CR 1, If all the input points 
affecting an output have good signatures while the output 
itself has a bad signature, then the user has found the faulty 
node. 

In an MPU, one will not have time to look up signature 
tables and decide about backtrace steps. Also, human error 
will creep in il the signature on the display is misread. These 
two lacts associated with manual signal analyser, influence 
the manufacturing manager to add an automatic signature 
analyser in the production line. Signature analyser is thus 
very useful in an MPU producing microprocessor-based 
equipments. 

Data acquisition systems 

A modern data acquisition system would make a series ol 
events take place, make measurements that can ensure cer¬ 
tain qualities in those events, control certain other events 
according to the results including alarms, keep a record of 
happenings, and periodically report to a central database. 

A data acquisition system is a computer-based system 
which can measure outputs of thermocouples, flowmeters, 
strain gauges and similar transducers. It has digital inputs 
and outputs. D/ A converters are necessarily available. Mea¬ 
surement speed of 4500 channels per second is possible. 
Measurement and display resolution of 6'/; digits is avail¬ 
able. The desktop computer attached automates the system, 
stores data, linearises transduceis, and provides computa¬ 
tional and analysis facilities. A 20-channel reed relay assem¬ 
bly provides low' level guarded switching. High-speed 
scanning of 4500 channels is achieved with FET assemblies. 
A non-volatile real time clock is available to time the system. 
Softwares like operational verification programs, system 
sub-programming routines and typical application pro¬ 


grams are provided. 

It is not necessary that a computer should be exclusively 
connected to a data acquisition system. A computer already 
in use for operations like inventory control can become the 
host for a data acquisition system. 

A sequential events recorder can be incorporated as a part 
of data acquisition system. One of the sequential events 
recorder available today has 128 channels recording the 
occurrence of digital events like contact openings and clo¬ 
sures to within 1 ms. A software option tells the equipment 
to print a listing of events prior to a program listing trigger 
event, and then to continue listing backlogged events follow¬ 
ing the trigger. Another option is to present colour-coded, 
64-character single-event descriptions, at 20 events per 
frame, on a multicolour CRT display. 

Sometimes it is necessary to have a dedicated data acqui¬ 
sition system situated very close to the processes to be 
controlled. This is the case with processes with severe envir¬ 
onments where degradation in signal quality can be 
expected if it is taken to a host computer which is far off. 

Nowadays, single board microprocessor-based data 
acquisition systems are available. For example, a commer¬ 
cially available system with a 8085A microprocessor, 6k 
bytes of ROM and Ik byte of RAM provides input protec¬ 
tion and isolation, cold junction compensation for thermo¬ 
couples, sensor linearisation and scaling. It checks alarm 
limits and senses contact closures. A variety of measure¬ 
ments can be made. 

Burn-in tester 

Nowadays, most of the equipments or PCBs are burnt at 
an elevated temperature for a number of hours which can 
vary from simple I hour to % hours. The equipments or 
PCBs are kept operating at a temperature which is much 
more than the normal working one. Due to this, all devices 
will be required to operate at their extreme specification 
limits and any failure at this stage would amount to avoiding 
a potential field failure. 1 n case such a tester is used in MPU, 
it has to be automated. 

A typical tester carries a Z80 microprocessor-based con¬ 
troller. There is a keypad and 24-digit display with which the 
operators can set various burn-in cycle programs and check 
the status of the equipment in the burn-in chambers. If the 
tester is connected to a host computer, burn-in cycles can be 
set and monitored from a central location. The host is 
capable of downloading such instructions to the controller 
memory as the sequence of on-off states for power supplies, 
temperature settings and the duration of burn-in. 

The burn-in cycle can be divided into ten different phases 
with variables being redefined for each phase. In addition to 
logging burn-in events, the host computer keeps up with the 
use of individual burn-in boards by means of serial numbers 
and protects the user from the use of faulty boards. Also, it 
has got a 5-hour battery backup to save burn-in programs in 
RAM chips during power failures. 
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Tester for backplane wiring, harness assemblies and cables 

A typical tester will allow a backplane with about 2000 
points to be tested in seconds. Typical speed is 500 test 
points/sec. The tester is microprocessor-controlled and 
entries are through a keypad. To start with, a correct back¬ 
plane, harness assembly or cable is connected. Equipment is 
switched to self-learn mode. Once the equipment has pro¬ 
grammed itself, it is ready for mass testing. Test sequence 
can be edited. A 14-character display is available. Apart 
from internal memory, provision for cassette memory is also 
made. There is a 20-column thermal printer attached to 
automatically print out errors. 

This tester is ideal for an MPU producing equipments 
with complex wired assemblies. 

Discrete component tester 

A computer-controlled unit to test all common discrete 
components bipolars, diodes, switching diodes, rectifiers, 
darlingtons, FETs, SCRs. triacs, diacs, optocoupicrs is 
available. Dual floppy disc storage with optional cassette 
backup is provided. 

Programmable controller 

As defined by the National Electrical Manufacturers 
Association, a programmable controller is a digital elec¬ 
tronic apparatus with a programmable memory for storing 
instructions that implement specific functions such as logic, 
sequencing, timing, counting, and arithmetic to control 
machines and processes. 

A programmable controller is broken down into live 
major sections, each of which may reside at different physi¬ 
cal locations dr together under one housing: the CPU, 
program memory, I/O modules, power supply and pro¬ 
gramming device. The CPU scans the I/O modules todeter- 
mine the status of the switches and values that the modules 
control as well as the program memory to receive instruc¬ 
tions. It then generates appropriate control commands to 
the output devices on the 1/ O modules. Process or machine- 
status information is continuously fed to the CPU via the 
I/O modules' input sections. 

Common programming devices for the programmable 
controllers include CRT terminals, keyboards, and other 
manual programmers with keypads, and thumbwheel 
switches. The switches employ alphanumeric displays that 
allow the programmer to follow program steps as they are 
entered into memory. 

Available systems can now handle anywhere from 4 to 
more than 8000 points. Memories can range in size from 250 
to over 1000k bytes, and words can be 8,16, or 24 bits wide. 

Clip-on DC milliammeters 

One should be able to measure current faster without 
physically cutting a circuit line and inserting a current meter. 
For this purpose, clip-on ammeters are available which, 


with a transducer, convert the magnetic field around a con¬ 
ductor to.AC voltage proportional to DC cuirent. They are 
available with wide range, as much as 1 mA to 10 amp. 

Digital displays 

Instruments with digital display offer the following 
advantages compared to their analogue counterparts: 

1. Results are read faster. 

2. Readings are accurate and less ambiguous. 

3. Good resolution is possible. 

4. Operator fatigue is virtually avoided to make minimum 
errors. 

5. Readings can be noted from a distance. 

In an MPU, usage of digital display equipments will 
definitely give better results. 

Digital multimeter 

Usually, all the digital multimeters available have auto¬ 
range, auto-zero and auto-polarity capabilities. With auto¬ 
range, one can avoid the need to change the range multiplier 
and auto-zero eliminates the need to zero the multimeter 
prior to measurement. Without the inconvenience of revers¬ 
ing test leads, the operator can measure both positive and 
negative voltages, with the auto-polarity circuit included in 
the multimeter. 

Multimeters which can display 3'/: digits to bV: digits arc 
available and can be chosen according to specific 
requirements. 

Some manufacturers make multi-input multimeters 
which have a thermal printer also. By pushbutton selection, 
all parameters can be digitally measured, one by one. Printer 
gives out readings at will. It can automatically scan, measure 
and print any parameter at preset time intervals. 

Digital LC'R meter 

This is used to measure inductance, capacitance, and 
resistance parameters of components. 

The instruments available today do not require the opera¬ 
tor to do any tedious balancing as in older instruments. They 
offer high accuracy (like 0.2%), both 120Hz and 1 kHz mea¬ 
surement frequencies and high measurement speed (as high 
as 4 per second). Most instruments have autoranging 
capability. 

Digital 1C tester 

One of the commonly available 1C tester has the following 
facilities: 

1. For testing any 1C, first the corresponding program 
card given by the manufacturer should be inserted into the 
unit. 

2. A single unit can test almost all 1C families, i.e. ECL, 
CMOS, TTL, HTL and DTL. All logic gates, arithmetic 
logic ICs and ROMs can be tested. 

3. The tester not only conducts functional tests on the ICs 
as per their respective truth tables, but also the DC paramet- 
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ric tests. 

4. All tests are automatically done. 

5. A printer prints out details regarding whether a pro¬ 
gram is loaded correctly and what program it is. Also, it 
records the number ol failed and passed ICs and provides 
failure analysis information for each failed 1C. 

6. If program cards are not available forsome special ICs, 
their testing can be programmed by the users. 

Dedicated instruments 

By dedicated instrument we mean an instrument which 
serves only one pui pose continuously. T his way, virtually no 
adjustments and settings are required to be done before the 
measurement. I here is nothing called setting time with this 
kind of instruments. I hey contrast with multipurpose 
instruments Although multipurpose instruments will in 
general be cost-effective, dedicated instruments will save a 
lot of time and labour compared to multipurpose instru¬ 
ments. This point must be considered when one plans to 
make or buy instruments for an MPU. 

Also, all strategic equipments and machines should be 
made available in number and adequate spares should be 
stocked. I hat is to say that one should be able to put back a 
defective equipment into operation faster so that downtime 
will rarely become a significant factor. 

Software for testers and production aids in MPU 

Manufacturers of automatic test equipments and auto¬ 
matic assembly equipments generally supply software with 
different utility objectives. When buying such equipments 
two things should be kept in mind: 

1. Present software requirement should be fully met by the 
equipment supplier. 

2. Not a day passes without the introduction of at least 
one new device. I he new devices find their way very quickly 
into new products. The test equipments are required to test 
these products also. Hence one should see whether.software 
for these products can also be prepared without much diffi¬ 
culty and modification. 

Frequent modification of software may end up in soft¬ 
ware costing more than hardware! 

Device engineers are always trying to bring out chips 
which can do more functions and they accommodate string¬ 
ent performance needs of equipment designers. The result is 
the birth of complex devices and for testing these, complex 
software is required. Since time available for preparing this 
software is limited, people have started resorting to 
computer-aided design (CAD) techniques for preparing it. 

Most of the automatic test equipments employ a software 
called automatic test program generator which generates 
test vectors and supplies fault-detection and isolation data. 
A typical automatic test program generator is shown in Fig. 
12 . 

The program generator has all major combinational logic 
devices like NAND, NOR, AND, inverter etc, and sequen- 



Fig. 12: Automatic test program generator. 


tial logic devices like latches, flip-flops etc. ROM and RAM 
devices arc listed as primitives of the system. 

I he circuit description language module accepts the user’s 
description of a circuit to be tested which is presented in the 
form of connections between ICs, listed as primitives. This 
module checks syntax to verify that the user has followed the 
system's language standards and then creates database 
topology tables for subsequent processing in the system. 

The fault equivalence module identifies failures and orga¬ 
nises them into fault equivalence classes. Each class com¬ 
prises a group of failures whose responses are 
indistinguishable from one another; that is, their failed 
response is the same. Processing by equivalence classes 
rather than by individual failures significantly reduces com¬ 
puter storage requirements and speeds up failure handling. 
From this module come the digital topology and failure- 
universe data that are necessary to generate a test program. 
Successive modules employ that data to perform their 
functions. 

The initialisation module, as the name indicates, gener¬ 
ates appropriate input stimuli that place all sequential devi¬ 
ces in a known state. 

The stimulus generation module includes a path-selection 
and path-priming algorithm for simplifying subsequent fail¬ 
ure propagation to an output pin. A functional set-up algo¬ 
rithm automatically generates tests for counters, shift 
registers etc. T his program is the heart of the automatic test 
generation process itself, i.e. it contains a backtrace proce¬ 
dure that creates a test for the candidate failure, and a 
forward-trace process that propagates the failure to a prim¬ 
ary output along a previously selected path. 

The merge-tape module formats the test and isolation 
data and writes onto magnetic tape. Now the program gen¬ 
eration is complete. 

We can see that the software automatic test program 
generator can also be used for design verification and test¬ 
ability of a circuit prior to manufacturing it. The circuit 
description language module identifies errors in IC inter¬ 
connections. The stimulus generator module provides patterns 
for inputs of devices and prompts an output response for 
these inputs for the designer to study. 

(To be continued) 
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B.L.K. Rao and T. Usmani 


F or a long time, transmission quality of telephones 
has been assessed on the basis of subjective com¬ 
parisons between different telephones. Although 
this psycho-acoustic subjective method is close to 
real lile practice, it has got various limitations which will be 
discussed later. The objective type electro-acoustic method 
of quality assessment also docs not fulfil the high expecta¬ 
tions of telephones users. 

In fact, the expectations of telephone users with regard to 
quality have increased to a large extent today. Intelligibility 
and audibility of speech have now become the major factors 
of telephone quality. The real problem lies in the fact that 
they are purely subjective and totally independent of each 
other. Also, these parameters may vary from man to man 
depending upon personal liking, age group and climatic 
conditions etc. 

In a recently published article, Mr Bernhard Rail of AEG 
Telefunken comments over the same problem. “Telephone 
user, while appreciating a good volume level, lack of distor¬ 
tion and a minimum of background noise, very rarely even 
holds the handset for optimum speech intelligibility. Apart 
from simple human factors, far more complicated technical 
factors affect speech quality characteristics such as sending, 
receiving, and side tone reference equivalents which are used 
to describe the telephone's essential properties. These are 
very expensive to measure and provide only an indication of 
mean loudness. Apart from this, simple electrical measure¬ 


ments like telephone input impedance show substantial dif¬ 
ferences between different types, depending on age, 
earphone type, manutaciure and on the position of the 
handset when carbon microphones are used. Variation in 
transmission quality can also arise from the use of different 
telephone switching equipments, different cable lengths and 
dimensions, different transformer relay circuits, feeding, 
inductors” etc. 

Test arrangements 

l est arrangements may either be subjective or objective. 

Subjective tests are those based on real life practices. 
Here, normal conversation is conducted between two par¬ 
ties without putting any artificial means in the system and 
the speech quality rated as good or bad by the persons 
involved. Such tests give the real picture of the system, 
termed as valid tests. Subjects can express their amount of 
satisfaction over speech quality, handset comfort, ease of 
dial operation, suitable loudness level etc which cannot be 
measured numerically. 

Objective tests are tests performed in laboratory where 
artificial equipment arrangements are provided for electro- 
acoustical measurements. Here, artificial ear and artificial 
mouth are used alongwith various other test arrangements. 
These tests are simpler and quicker with high repeatability. 
They are best suited for regular quality evaluation as the 
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numerical answers obtained form the easy basis of accep-' 
tance or rejection. 

It is clear that subjective tests are more ‘valid' tests since 
they arc based on real life experiences. Their repeatability is 
low as different person's sensation of the same stimulus is 
quite different from each other. Hence, similar experiments 
with the same people may give different results at different 
times. On the other hand, the validity of an objective test 
may always be questioned as to whether the electro- 
acoustical test arrangements truly represent the real life 
practice or not. 

To be more specific, recording the telephone receiver fre¬ 
quency response curve is invalid if the volume coupling of 
the receiver to the measuring microphone does not approxi¬ 
mate the acoustic impedance of the human ear. In such a 
case, the receiver which was passed in the lab, may give bad 
results when put to actual use. Hence the tests which are 
devised under laboratory conditions should be firmly based 
on actual life experiences and the experimenter has to clear 
all the doubts in this regard. 

While objective tests are artificial and results may be in 
terms of somewhat irrelevant quantities, subjective tests are 
imprecise and many important factors are largely unknown 
as well as uncontrollable. Thus, to adopt a balanced mea¬ 
surement procedure, the physical and other conditions in 
the field are first surveyed. Laboratory tests are then con¬ 
ducted under conditions shown to be relevant by the field 
survey. The final assessment is then made in the field using, 
as far as possible, the same assessment criteria as used in the 
laboratory. Both subjective and objective types of measure- 
• ments are then made to arrive at a particular acceptable 
passing range for a particular characteristic. In fact both 
types of systems have got their own limitations, where a 
practical correction factor is to be evaluated for necessary 
correlation between each other. 

The wide variety of characteristics for telephone connec¬ 
tion to achieve fundamental information requires syste¬ 
matic planning of telephone network. It must always take 
into account factors including loss, circuit and room noise, 
various distortions, side tone, echo, propagation time, 
effects of various voice switching devices and finally the 
overall efiects of all practical combinations. 

THE TEST PIECE 

Telephone instrument, the subscriber apparatus, has got 
its own various limiting factors fora perfect design. Handset 
dimensions, microphone and earphone characteristics, side 
tone balancing etc are the vital factors of interest in this 
regard. 

Handset dimensions 

The distance between the centre of the opening of ear 
canal which is taken as reference point of listening and the 
. centreof the lips which defines the reference point of mouth ’ 
■ i$ widely studied internationally over varioushuman heads 

W. . 


for the development of an ideal handset. One more probtem 
is that the radiation pattern of a real mouth dobs not allow 
all the speech sounds to enter the mouthpiece of the .handset 
while speaking. True reproduction of speech into electrical 
and back to acoustical form is also considerably difficult. 
Another serious complication arises due to the fact that 
different sounds are generated from different positions in 
the mouth which refers to variation in source position. 

According to an expert, “the variability between the 
physical dimensions among the human heads including the 
fact that the female heads are not only smaller than male 
ones, but also yield less reproducible results, causes compli¬ 
cation for. the design of telephone handsets... An angle is 
also required to define the direction in which speech is 
emitted from the mouth into the mouthpiece of the micro¬ 
phone. This is very difficult to define precisely." 

Carbon microphone 

Carbon microphones which are used as acoustical to 
electrical energy converters have their own severe draw¬ 
backs. Perhaps it is the weakest link in the telephone net¬ 
work where a lot of precautions have to be taken for proper 
output response. Proper conditioning of the microphones 
before actual measurements is also very essential and has 
been described by the International Telegraph and Tele¬ 
phone Consultative Committee (CC1TT) in the following 
manner: 

“The CCITT considers that since the characteristics of 
carbon microphones are strongly dependent on condition¬ 
ing techniques, it is necessary to follow a consistent proce¬ 
dure prior to measuring sensitivity/frequency characteristics 
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in order to obtain reproducible resuits. The follbwingsteps 
are specifiedstandard conditioning method: I 

i . Place the handset in ahold ing fixture with the handset 
clamped in a position corresponding to that in which the 
microphone is going to be'measured. 

1 Connect the microphone or telephone set terminals as 
required to the DC feed circuit and appropriate terminating 
load,' v <- ■■ 

3. Tarn the feed current on. After 5 seconds, condition the 
microphone by rotating it through an arc slowly and 
smoothly. The microphone face should reach a vertical 
plane during the initial part of the rotation. In this vertical 
plane, a reference vector should be visualised which passes 
through the centre of the microphone and points straight up. 
Rotation should be continued until this reference vector 
points straight down (i.e. movements of the reference vector 
through 180°). The direction of rotation should then be 
reversed and the microphone returned to its starting 
position. 

Without interrupting the DC current or jarring the micro¬ 
phones,. repeat this process two more times. The speed of 
rotation is not critical but should be slow enough to ensure 
that the effect of centrifugal force on the carbon granules is 
negligible. Finally, return the handset to the measuring 
position." 

The real voice sensitivity measurement of carbon micro¬ 
phone is very difficult. A voice test team at Standard Tele¬ 
communication Lab (STL) in England was set up to 
determine the sensitivity frequency characteristics of a wide 
range of telephone subsets. They noted that, “although it is 
just over one hundred years since the carbon microphone 
was invented, jt is eyident from a number of factors that we 
do not as yet Jcrfow how to measure its performance ade¬ 


quately. For instance, if we compare subjective test results of 
loudness ratings with loudness rating calculations made 
from objective measurements of the sensitivity frequency 
characteristics of carbon microphones, large discrepancies 
exist which are not wholly accounted for by expected subjec¬ 
tive test variability. Documentary evidence of these factsis 
quite clear in the results of the CC1TT programme for the 
developtnent of a new method for loudness rating of tele¬ 
phone s&$." 

Ftg v i . shows the results of some sound loudness rating 
determinations made subjectively and objectively in the tele¬ 
phone set eyaluatiqn laboratory at STL Here it is plain that 
a few telephone sets appear to need special treatment, or 
perhaps different treatment, from others with respect to the 
determination, of their sensitivity frequency Characteristics 
for toudttess^ calculations. 

took speech repetition tests using .various• 
.methods IflpludaSg teal voice excitation tests. Sets of male 
voice aa.wdi Wfentele voice were used. The final loudness 
rating .calculations showed that about 2dfi discrepancy 
easts in thodctermfoaiion of carbon mict ophdnesensitivity 
comparison. \ -V- ;y- 


SEPTEMBER 1885 


Hie sensitivity of . carbon microphone is defined as 
follows: 

Sm = 20 loti. 0 | ? ;i i- C ^ U : 1 -gl p “ 1 EMF _ 

Free Field Sound Pressure 

at mouth reference point, limits being relative to IV per 

N/m*. 

By expressing the sensitivity in this manner, the effects of 
differences in the lengths of handset will be appropriately 
reflected in the results under practical condition of service, 
considerable departure from so-called ‘model’ position will 
naturally occur and these will be accompanied by variations 
in vocal level. 

Earphone characteristics 

The sensitivity of the earphone represents the output 
acoustical energy with reference to the given electrical 
power. It is measured at the ear reference paint by coupling a 
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Suitable sound pressure measuring device designed to 
represent the acoustical load of human ear which is termed 
as artificial ear. Mathematically, sensitivity is expressed as 
St s 20 log i O ut P ut Sound Pressure in N/m 2 

Voltage Across Input Terminals 

The unit being dB relatively to JN/m 2 per volt. Here also 
the background noise as well as the artificial coupling of the 
ear piece with the human ear play an important role. A good 
sealing between earphone and ear, and proper shape of 
handset etc are also taken into account. 

Side tone balancing 

Side tone is the reproduction in a telephone receiver, of 
sounds picked up by the microphone of the same telephone 
sub-set. Side tone balance is satisfactory if the environmen¬ 
tal or room noise picked up by the microphone, possibly 
including the speaker's own voice, are only heard at an 
attenuated level in the receiver. Inadequate side tone bal¬ 
ance adversely affects conversation due to: (i) room noise at 
listener’s end, and (ii) speaker induced into lowering his own 
voice. As there is increasing traffic over telephone sub-sets 
located in rooms with high ambient noise level, side tone 
balancing has become very important. 

The CCITT-recommended STRE of about 9 dB using 
NOSFER, is not met in many cases. This is due to mis¬ 
matching between the hybrid balancing network and the line 
impedance seen at the terminals of a telephone sub-set. 
Effective measures to improve the si,de tone balance can only 
be taken if the influence of the parameters of transmission 
path and telephone instrument is known. To this end, it is 

volume-meter 


necessary to analyse the circuit characteristics crf telephone 
sub-set, the type of cable used, and the impedance transpar¬ 
ency of the trunk circuits of switching system, taking into 
consideration all devices connected to the transmission 
path. 

In fact, the transmission performance of a telephone con¬ 
nection varies as far as the customer is concerned, not only 
with the overall loss in the circuit but also with the amount 
of side tone present in the circuit. There are varied* types of 
side tones, controllable and uncontrollable, both of them 
having their own effects. 

During a telephone conversation, the speech enters a 
talker’s ear by three paths, electrical path through the tele¬ 
phone set, a bone conduction path and an earcap leakage 
path. Also, during the conversation, room noise enters the 
listener's ear via two paths, the electrical path and the earcap 
leakage path. These effects are known as talker’s ride tone 
(speech side tone) and listener’s side tone (room noise side 
tone) respectively. In addition, there can be an acoustic path 
through the handset itself, resulting from imperfect sealing 
of transducers (Fig. 2). 

TRANSMISSION QUALITY PARAMETERS 

Perception of speech transmission quality is two dimen¬ 
sional and may be divided into two independent factors— 
intelligibility and naturalness. Intelligibility depends upon 
the loudness of speech signals while naturalness represents 
the individual characteristic of the speaker (identity etc). 

Till today, no instrument is available for measurement of 
overall transmission quality. Different telephone adminis¬ 
trations have adopted different methods, which basically 
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deperid uponsufjj^ <XXtT has also, recom¬ 

mended a few of these methodsand has tried to standardise 
them as much as posubk. Soare of these methods are des¬ 
cribed below..Y. VY t /' 


>■ V Y;. >S'., yv\„ ft ,.. *, *,, . * \ , 

Referenceequivalent Y*: • Y a-/ 

This is the characteristic for the loudness of a telephone 


system,expressed in dB, indicating the extent by which the 
systep under test is louder or less louder than the zero level 
determined in the reference system of new fundamental 


,system for determination of reference equivalent 
(NOSFER) approved by CC1TT. 

Thus the reference equivalent is a relative loudness value 


three persons eaCh participate at both ends. The attenuation^ 
value chosen,shoV« hdw reiiCh worse/better the test system 
is, compared to the reference system which is in turn the send 
reference equivalent of the test system. Reference equivalent 
is negative if the testsystem is better than the reference 
system. Otherwise it is positive. 

The block schematic used for the measurement of receive 
reference equivalent is shown in Fig. 4. Here the listeners 
ha ve to listen in the receiver under test and compare it with 
the receiver of the standard system (NOSFER). The identic 
cal loudness is achieved with the help of attenuator box and 
the attenuation value indicates the receive reference equival¬ 
ent of the system under test. 


volume-meter 
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Rf. 4: Measurement of receiving reference equivalent. 

measured by means of voice and ears with respect to The reliability of the measurements of the reference equi- 
NOSFER system. NOSFER isaset of equipments available valent may be affected by many factors, as for instance the 

in CC1TT laboratories which comprises of the following; tone and the loudness of the speaker, the variations of the 

1. The transmission path, sub-divisible into sending end, same during measurements, the Irequency response of the 

junction and receiving end. standard and the system under test, the relationship between 

2. A centralised apparatus for the supply of room noise the frequency characteristics, the hearing abilities, and the 

and >nt<^COnncctioh facilities. * fatigue of the listener eic. The temperaments and the objec- 

13. A Catibratloncquipment, ‘ tivity pf the people conducting the experiments also make 

“ TThfe-cbmpaittori' ftf:diriret\if'$ll!e-’HOSFER,is used and differences in these measurements. CCITT records these 
indirect if a secohdaiy syreem compared previously with limitations in the following manner: 

NQ$££R i* used as standard. “A, desire to depart from use of reference equivalents as 

The measuring set up for sending reference equivalent is defined by recommendation P72 arises for the following 

shown in Fig. 3. One of the persons participating in the Reasons; 

measurement reads tire test tefctihtp the microphone of the i. Reference equivalents cannot be added algebrically, 

system !reredt-recsV at tout standard system v disicrepancies of at least 43 dB are found. 

. Si. Replication accuracy of reference equivalent is riqt 
|?re* Changes, in crew can cause changes of as much as SdB. 
3 r i’lhcremedt* of real (distortionless) transmission ibajjt 
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are not reflected by equal increments of reference equival¬ 
ents. JOdB increase in loss results in an increase in reference 
equivalent of only about 8 dB." 

• Articulation testa 

jT: It is the lest of intelligibility of the speech sound, which is 
taken as quality measure. Here one has to distinguish the 
sound syllables, words and sentences. The ratio between the 
r ^brrcctly understood sound elements and the total number 
■ of transmitted elements becomes the measure of articulation 
/Score. While a well conducted articulation test can provide 
f$n enormous amount of information about the speech qua- 
liity which will be very close to real life practice, they are quite 
time consuming, requiring a highly trained test team to 
Conduct the test for a fairly long timevsometimes several 
weeks. Analysis of the test results is also a delicate job which 
. needs expert advice at all stages. 

Opinion tests 

. In these tests, conversation between two teams takes place 
over telephone connection under test. The participants are 
then asked to rate the speech quality. Rating is done in five 
Steps starting from bad to excellent. The procedure is 
repeated many times so that different test variables are taken 
into account. The opinion score is then combined giving the 
mean opinion score which is combined irecurves. 


As is evident, these tests are purely subjective, and relia¬ 
bility is very low since noise level and attenuation play an 

important role in final results. 

' , . , 1 ■ - ■’/ 1 - 

Conclusion 

Over the last few years, the expectation of telephone users 
regarding quality of telephone has increased tremendously 
as quality has become a Way of life today. Various telephone 
organisations in different parts of the world are busy to 
determine systems for absolute measurements of overall 
quality of telephones. New parameters for telephone quality 
are being identified in different telephone laboratories and 
being standardised by CC1TT. . 

Indian Telephone Industries Ltd (1T1) has Wen making 
serious efforts to simplify and standardise the quality assess¬ 
ment methods for telephones. Over the years, several new 
test arrangements have been developed and many instru¬ 
ments have been added in quality testing labs. ln Naini. lTl 
has imported B&K electro-acoustic telephone transmission 
measuring system type 3354 for final assessment of tele¬ 
phone quality. A Canadian microprocessor based auto¬ 
matic telephone test equipment is also under procurement. 
JT1 has also established a life test laboratory as well as a 
climatic test laboratory. Efforts are being made to establish 
an anechoic Chamber for measurement of quality parame¬ 
ters of a telephone under absolute conditions. □ 
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T he manner in which an electronic controller 
changes its output relative to input is known as 
control action. Modern electronic controllers are 
usually designed to produce a combination of the 
following control actions: (i) proportional, (ii) integral, and 
(iii) deviative. 

Each control action has its characteristics, advantages and 
limitations. To select the best possible control action fora 
given application, it is important that the characteristics of 
each action are fully understood. 

Proportional action 

Proportional action is also known as throttling or modu¬ 
lating action. In this action, there is a continuous linear 
relation between the value of the controlled variable and the 
controller output. In other words, the controller output 
changes by the same amount for each unit of deviation. This 
action responds only to the amount of deviation and is 
insensitive to the rate or duration of deviation. There is no 
change in controller output without deviation. 

The change in value of the controlled variable that is 
necessary to cause full change of controller output, is known 
as proportional band (PB) or throttling range. The propor¬ 
tional band of a particular instrument is usually expressed as 
a per cent of its full range. In practical controllers, the pro¬ 
portional band may cover less than I per cent to much over 
200 per cent. Proportional bands over 100 percent cannot 
cause full change in controller output even for full range in 
the controlled variable. 

Another concept for expressing action of proportional 
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controller is gain or sensitivity. These terms describe the 
ratio of controller output to controller input. Mathemati¬ 
cally, gain and sensitivity are reciprocal of proportional 
band. Fifty per cent proportional band corresponds to a gain 
of 2. The adjustment of proportional action of a controller is 
calibrated either in terms of gain or in terms of proportional 
band. 

Any change in process load requires a change incontroiler 
output to maintain the controlled variable at the desired 
setpoint. But a proportional controller requires a change in 
deviation in order to produce a change in its output. Hence, 
proportional control action can produce an exact correction 
for only one load condition. 

At all other loads, there must always be some deviation 
left. This is called offset deviation and is an inescapable 
characteristic of proportional control action. This offset can 
be eliminated by manually resetting the setpoint to bring the 
controlled variable to the desired value. However, it must be 
emphasised that each change in load requires manual reset¬ 
ting of the setpoint which may not be possible if load 
changes are very frequent. 

Proportional control action works best when process cap¬ 
acitance is relatively large, process reaction rate relatively 
slow, and process lag and dead time relatively small. All 
these characteristics promote stability and permit narrow 
proportional band settings which lead to faster corrective 
action. When process characteristics are less than ideal, a 
wider proportional band is used even though this increases 
offset with load changes. 

Excessive gain produces over-correction of the controlled 
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variable beyond the setpoint. It reverses the characteristic of 
overshooting, once it has reached its maximum and is fol¬ 
lowed by undershooting which means passing the setpoint 
because of its inherent inertia. The resulting movement is an 
oscillation around the setpoint. 

The magnitude of response can be reduced by reducing 
the gain to such a degree that no cycling occurs. This results 
in a sluggish response which is undesirable in a process 
where quick correction is required. 

The necessary compromise lor optimum control is a gain 
that results in a few rapidly subsiding cycles around the 
setpoint. Ihe gain necessary for this condition depends on 



Fig. 4: Controller with proportional (P) action. 

the speed and magnitude of the load change and the time 
required by the control system to correct the deviation. If the 
process response is fast, a small gain is chosen and vice versa. 

High gain results in cycling il piocess response is too fast. 
This condition will increase considerably il dead time is 
present, as it will take longci to correct overshooting. 
Hence, proportional control should he used in processes 
with comparatively large time constant and small dead time. 
The ratio of time constant to dead time should be large, the 
magnitude of load changes should he small while speed of 
load changes can be large. 

Fig. 4 shows the schematic ofan electronic controller with 
proportional action. The effective ratio of the value of the 
input capacitance and the feedback capacitance determines 
the proportional band. The effective value depends not only 
on the capacitor si/e, but also on voltage gain ol the ampli¬ 
fier. If the effective ratio is I: I, then the proportional band is 
100 per cent. 

Proportional band can also be adjusted by regulating the 
PB control potentiometer. By this adjustment, the amount 
of output that is used in the feedback circuit can be varied. 
With a decreasingieedback signal, a larger output must be 
produced to fully charge Cis. An increased output for a 
given input is mcreljwi narrowing of the proportional band. 
A full range ol output signals can, therefore, be produced by 
a small input signal. 

Integral action 

Also known as proportional speed floating action, the 
controller output in this action changes at a rate that is 
proportional to deviation. In other words, the greater the 


deviation, the faster the controller output changes. As long 
as the deviation persists, the controller output continuously 
changes. It responds to both the amount and time duration 
of the deviation. Thus, this action continues to operate until 
it does produce an exact correction for any load change. 
This is the unique advantage of this action over any other 
action. 

Since its rate of correction increases with the size of the 
load change, it is able to operate well with comparatively 
fast load changes. For the same reason, the amount of 
self-regulation can be considerably less. 

This action is suitable for processes with small time con¬ 
stant and small dead time. The ratio of time constant to dead 
time should also be small, it can handle large load changes. 

Fig. 5 shows the schematic of controller with integral 
action. A voltage divider is placed acioss the input and a 
variable resistor is placed in parallel with Cin for integral 
action. Ihe voltage divider and variable resistor provide a 
path for current flow whenever an error signal exists. 

This current provides a continuous amplifier input when¬ 
ever the process variable differs from the setpoint. Feed¬ 
back current, therefore, continues to charge or discharge 
the feedback capacitor as long as there is an error input. The 
amplifier then produces a continuous change in output as 
long as an input signal exists. This, by definition, is the 
integral action, since the controller is seeking the null 
position. 



Fig. 5: Controller with integral (I) action. 

In this circuit, the only time that the input current stops is 
when the error voltage is zero. By decreasing the value of 
integral resistor, input current is increased fora given input 
signal. I he output current must increase at a faster rate in 
order to produce a matching change across the feedback 
capacitor. The result is a faster integral rate. 

Increasing the size of integral resistor results in a slower 
integral rate. To produce a very slow integral rate, the 
voltage divider has been incorporated in the input circuit. 
The voltage dividercausesthe integral resistorand amplifier 
to recognise a smaller portion of the input signakresult ingin 
a smaller charging current. The input capacitor, however. 
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still recognises the full input voltage. The value of integral 
resistor determines the number of times that the propor¬ 
tional action is repeated per minute. 

Derivative action 

This action is also known as differential or rate action. In 
this action, the controller output is proportional to the rate 
of change of the controlled variable. The derivative action 
has a great stabilising effect on control because it opposes 
any change of the controlled variable. This action has no 
effect on offset error. 

The derivative adjustment is expressed by derivative time 
in minutes. It is the time by which the derivative action 
advances the effect of proportional action. 

Derivative control is an anticipatory type of control, 
sometimes called preact, booster action or error-rate damp¬ 
ing, in which the correction speed depends on how fast the 
controlled variable is deviating from the desired setpoint. It 
measures the rate of change of error and as a result can 
predict a large overshoot before it occurs so that it can apply 
corrective action to limit it. As a result, oscillations are 
reduced. 

In this action, either the controlled variable signal or the 
output signal to the final control element is increased in 
proportion to the rate of change of signal. The effect is 
similar to that of a temporarily increased gain. The result is 
that even a sluggish corrective action becomes sufficiently 
rapid to furnish satisfactory control. 

The acceleration of a changing signal which is inherent in 
derivative action makes it valuable for long time constants 
with initially small responses. 

The most notable advantage of using derivative action for 
counteracting t he effect of dead time is the reduction of the 
period of cycling. Thus, the controlled variable is stabilised 
at the setpoint more quickly when load changes occur. 

Derivative time is adjusted to change the response in 
accordance with the amount of process lag. On process 
start-up, the initially large correction provided by the deriv¬ 



ing. 6: Controller with derivative (D) action. 
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ative action brings the controlled variable to the setpoint 
very quickly, reduces overshoot, and cuts both the time and 
the magnitude of cycling. 

Fig. 6 shows the schematic of controller with derivative 
action. I he derivative action is accomplished by the addi¬ 
tion of a voltage divider, a variable resistor, and a capacitor 
in the feedback circuit. 

The input error signal change produces an output change 
that is easily passed by the derivative capacitor. Since this 
change is taken from across the voltage divider, the result is 
that the feedback capacitor recognises only a portion of the 
output. The effect is similar to a decrease in the proportional 
band control, i.e. the instantaneous effect is a narrowing of 
the proportional band. This results in a greater output 
change for a given input until the derivative capacitor 
charges. 

The time taken by the derivative capacitor to charge 
depends on its time constant. This can be changed by the 
variable resistor - the derivative time adjustment. As soon 
as the derivative capacitor charges, the effect of the voltage 
divider disappears. The proportional band is then restored 
to its original value. Derivative amplitude will be deter¬ 
mined by the voltage divider. This, of course, determines the 
amount of instantaneous change in the signal fed through 
the derivative capacitor. 

Proportional-cum-integral action 

It has been seen that integral action is capable of provid¬ 
ing exact correction. Thus, by combining integral action 
with proportional action, the undesirable offset characteris¬ 
tic of proportional action can be overcome. This combined 
action is also known as reset action. The major ad vantage of 
this action is that control without offset error is possible 
under all load conditions. 

The integral rate adjustment alters the rate of change of 
the integral component. Integral rate is usually expressed in 
repeats per minute. This term denotes the number of times 
per minute that controller output due to proportional action 
is repeated by the integral action. 

The effect of integral action is to add corrective action to 
the process as long as the deviation exists. This is the same as 
shifting the setpoint gradually, forcing the controller to 
follow until the original setpoint has again been reached. 

When the deviation occurs, there is an immediate 
response from the proportional action. This response is 
increased at a fixed rate by integral action. The output of the 
controller is proportional to the magnitude and duration of 
the deviation. This causes prolonged cycling when the load 
changes occur loo rapidly. 

This action is suitable for processes with small time con¬ 
stants and small to medium dead times. However, the ratio 
of time constant to dead time should be large. Large load 
changes at a slower rate can be handled by this action. 

The integral rate adjustment, in combination with the 
proportional band setting, determines the rate at which the 
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proportional band is shifted when a deviation occurs, and is 
set in accordance with the process requirements. With a 
given setting, integral rate is proportional to the amount of 
deviation of the controlled variable. 

When the controlled variable is returned to the setpoint, 
integral action ceases to shift the PB and leaves it in the 
position attained at that time. The integral response also 
depends on the PB setting, being inversely proportional to 
width of the PB. 

The proportional-cum-integral mode of control (PI) is the 
most useful among all modes. It can handle most combina¬ 
tions of process characteristics satisfactorily. Small capacit- 
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ances permit a higher integral rate, and enable the controller 
to counteract offset more quickly. Transfer lag and dead 
time in the controlled system, however, require a decreased 
integral rate in order to avoid excessive cycling of the con¬ 
trolled variable. 

The limitation of the PI control lies in the large period of 
cycling and the attendant slow response when appreciable 
dead time is present in the controlled system. Transfer lag is 
not a serious limitation as long as the measuring device is 
sensitive. If the measuring device is sluggish, transfer lag is 
converted to a dead time and PB must be wider with a slower 
integral rate. 

Fig. 7 shows the schematic of controller with PI action. 
Rp is the proportional band adjustment and Ri is the integral 
adjustment. The proportional control introduces negative 
feedback to give stability to the system. The integral control 
provides a delayed positive feedback to nullify the effect of 
negative feedback and reduces the proportional band of the 
system to remove undesirable offset. This positive feedback 
is introduced with a time lag so that the proportional band 
will be reduced after it is no longer needed for stability. 

Proportional-cum-integral-cum-derivative action 

Proportional, integral and derivative actions can be com¬ 
bined in one controller to obtain the advantages of all these 
actions. A controller combining all these actions is known as 
PID controller. The output of a PID controller depends on 
the magnitude, duration and the rate of change of the 
deviation. 


This action might be required where only proportional 
control would allow the controlled variable to have an 
excessive offset, when the input changes at a constant rate, 
and where the incorporation of only integral action would 
give too small a margin of stability. The addition of deriva¬ 
tive control then has the effect of stabilising the system by 
increasing the. damping. 

This action overcomes limitations of all other types of 
control actions. It contains the compensation for large time 
constants with initial slow response of the derivative action. 
It also combines the favourable response of proportional 
action to fast, though small, load changes. 

Slow but large load changes can also be handled by the 
proportional-cum-integral action. Hence, this action can be 
used for any difficult application where time constant may 
be small, dead time may be large and load changes may be 
relatively large and fast. 

Processes with a dead time of more than 2 minutes or a 
large transfer lag are sometimes difficult to control, even 
with the proportional-cum-integral mode. The proportional 
band must be set exceptionally wide and the integral rate 
usually slow in order to avoid excessive cycling. Thus, when 
load changes occur, there is a rather large deviation, and it 
takes a long time for the controlled variable to return to the 
setpoint. In such applications, which are most often found in 
temperature control, the addition of derivative action to the 
proportional-cum-integral mode usually solves the control 
problem. 

Basically, the derivative action provides an initially large 
correction when a deviation occurs, so that the final control 
element initially moves further than it normally would with 
proportional-cum-integral action. Then, having made this 
large initial correction, the controller functions to remove 
this effect, leaving only the corrective action of the propor¬ 
tional-cum-integral response to determine the position of 
the final control element. The result is an early, extra change 
in the process input, which tends to counteract the unfavoura- 
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Fig. I: Controller with proportlonal-cum-integral-cum- 
derivathre (PID) action. 
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ble effect of process lag. It is a temporary overcorrection 
proportional to the amount of deviation. 

Fig. 8 shows the schematic of a controller with PID 
action. Proportional band control adjustment is used to 
regulate the gain of the system by changing negative feed¬ 
back to suit the characteristics of the process. Integral 
adjustment is used to provide positive feedback to eliminate 
offset when load changes. Derivative adjustment supplies 
negative feedback which produces a control response pro¬ 
portional to the rate of change of the controlled variable. 

System response 

A load change in the control system causes the controlled 
variable to deviate from the setpoint and thus produce an 
error. The controller then attempts to return the controlled 
variable to the desired setpoint. 

Ideally, a disturbance in the control system should cause 
the system to respond instantly to produce the exact condi¬ 
tions required. This is impossible in practice owing to var¬ 
ious characteristics of the controlled process and control 
system such as dead time, time constant and damping. 

The initial error causes the system to respond in such a 
way as to reduce the deviation of the controlled variable 
from the setpoint. The corrective action produced by the 
final control element, however, usually causes the controlled 
variable to overshoot the setpoint, thus reversing the error. 

The system then starts to correct this error and, as a result, 
the controlled variable this time undershoots the setpoint 
with further reversal of error, and so on. In this way, the 
oscillations of the controlled variable occur in response to a 
load change. 

A system is considered to be unstable if the amplitude of 
the oscillations is maintained after a disturbance. A stable 
control system is one in which oscillations introduced into 
the system die out as time increases. The oscillatory response 
of the controlled variable to a disturbing signal before the 
system returns to a quiescent state is known as transient 
transponse. The response of the controlled variable to a 
disturbing signal after oscillations have ceased is known as 
the steady state response. 

The type of response that the system makes to load 
changes is the criterion of the quality of control. The prob¬ 
lems concerned with the design of control systems centre 
around the need to provide stability along with rapid 
response under normal operating conditions. Systems can 
often be made stable by introducing various forms of time 
lag into the system, but if the system is excessively stable its 
response may be too slow. 

Stable systems exhibit several types of response, depend¬ 
ing upon their design. Hie response may be oscillatory with 
a constant amplitude; it may be oscillatory with a decreasing 
amplitude; or it may be smooth curve. The most acceptable 
response is often the form in which the amplitude of each 
successive overshoot following a disturbance is about one 
quarter of the previous overshoot. 
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Selection of control technique 

Probably the most difficult decision for automatic control 
of a process is the selection of an adequate, yet economical, 
control technique. The solution is usually a compromise 
between the quality of control desired and the cost of the 
control system. The control system must be adequate to 
meet the tolerance of the process, but it should not include 
refinements beyond those required or its cost will be 
excessive. 

The cost of a control systjem must be evaluated in terms of 
what it accomplishes. A mistake often made in the selection 
of a controller means sacrificing quality to minimise the 
original cost. This may result in increased maintenance 
costs, and, as a by-product, loss of production time. 1'hese 
two factors—production loss and maintenance cost—are 
usually more important than the original cost. 

Most control systems are installed with a life expectancy 
of more than ten years. In many cases this minimises the 
significance of the original cost. 

As plant situations are analysed, it becomes evident that 
control sophistication and complexity can work against 
plant efficiency as well as for it. A complex control system 
that is highly advantageous in one plant where skilled opera¬ 
tors and maintenance people are available, might create 
severe production losses when operated and maintained 
with less skilled workmen. The experience level of operators 
and maintenance people must be considered before selecting 
a suitable control system for a plant. 

Each mode of control is applicable to processes with 
certain combinations of basic characteristics. It is important 
to remember that the simplest mode of control which will do 
the job is the best one to use, both for reasons of economy 
and for best results. Frequently, the application of a very 
complicated control mode will result in poor control and 
contribute to the undesirable characteristics of the process. 

When narrow proportional bands are used, the integral 
action is generally not required. Under such conditions, the 
controller applies large corrections for deviation and offset 
will not exist even with load changes. 

Derivative action is used to reduce long lags. In the mea¬ 
surement and control of rapidly changing variables such as 
pressure and flow, the addition of derivative action may 
actually increase the error instead of correcting it. In the 
measurement of flow with a differential pressure type of 
instrument, which responds very rapidly, pulsations in 
flow from reciprocating pumps and compressors will be 
picked up and transmitted to the controller. The derivative 
action in the controller will accelerate the corrective action 
in response to these pulsations and cause rapid opening and 
closing of the final control element and its ultimate failure. 

Considerable experience is required in the selection of the 
correct mode to suit a particular process. Proportional 
mode is generally used in processes with fast or medium 
reaction rate and small or moderate transfer lag or dead time 
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when load changes are small and slow. Pressure and liquid 
levels are essentially single capacitance processes and come 
under this category. 

Proportional-cum-integral mode is generally used in pro¬ 
cesses with negligible capacitance as well as small transfer 
lag and dead time when load changes arc slow. Flow control 
applications come under this category. 

Proportional-cum-integral-cum-denvativc mode is gen¬ 
erally used in processes having two or more capacitances 
with large transfer lag and dead time when load changes are 
large and frequent, 'temperature control applications come 
under this category. 


Computer techniques 


The increasing use ol electronic controllers in recent years 
as hastened the use ol computer techniques for automatic 
process control. Today, largechcmical plants being built are 
; using the latest available electronic hardware, computer 
controls and advanced control concepts such as adaptive 
and optimal control. 

I here has been much debate in the past among control 
system designeis about the relative merits of computer ver¬ 
sus conventional contiol systems and direct digital control 
versus supervisory control. Each system has its own merits. 
The designer must judiciously select f romamong thesealter- 
natives a system which meets his requirements. No single 
system is universally superior in all applications. 

Computcis are now being used to control directly, to 
perform economic optimisation calculations, to make heat 
and material balance calculations or simply perform the 
conventional monitoring, logging and alarm functions. 
Large computer systems being built today have fully 
redundant computers with complete, fully automatic 
transfer of data and controls‘in the event that on-line com¬ 
puter fails. These systems include sophisticated display fea¬ 
tures and require complex interface hardware and software 
techniques. 

Minicomputers are being increasingly used in large chem¬ 
ical plants to perform many of the logic and control func¬ 
tions normally associated with conventional controllers. 
Attractive economic benefits can be realised by controlling 
and optimising onlj a few critical loops in a process by using 
minicomputers. In this way, many of the advantages of 
computer systems can be obtained with a low capital invest¬ 
ment and operating risk. Moreover, these systems can be 
linked to an overall hierarchial computer management sys¬ 
tem when the need arises. 


There have been significant advances during recent years 
in the application of advanced control techniques and 
sophisticated data acquisition, monitoring and control sys¬ 
tems in process plants. However, recognition of these 
advances docs not warrant scrapping of existing conven¬ 
tional control systems. Existing controls can be replaced by 
and sophisticated controls only when this replace- 
p economically justified. □ 
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HARDWARE FEATURES:- 

• 8 MHz 16/32 Mt MC 68000 

• 16K EPROM (2764 * 2) 

• 16K Static RAM (6264 * 2) 

• RS—232-C Serial port, baud rate selectable 

• 24 bit timer/counter 

• 16 bit parallel I/O lines with 4 handshake 
lines—available as Centronics parallel printer 
interface as general purpose I/O. 

• Audio Cassette interface 

• 7 Prioritiyed—Bus as Auto vectored 
interupts. 6 available to user. 

• VME bus compatible fully buffered signals on 
PI (96 pin Euro) Connector. 

• Parallel I/O lines through user defined pins on 
P2 (64 pin Euro) Connector. 

SOFTWARE FEATURES:- 

The onboard firmware provides the user with a 
Monitor/debut, program entry, I/O control and 
assembly/disassembly (optional) features. 

BF/M — Block Memory fill/Move 

BR — Break point 
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DC — Data Conversion 

DF - Display Registers 
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GT — Go until breakpoint 

MM/S/D — Memory Modify/set/Display 

LO — Load 

NOBR — Remove breakpoint 

NOPA — Reset printer attach 

PA — Printer attach 

RX — individual register display/change 

TR — Trace 

TT — Trace to temporary breakpoint 

Many other debug messages and abort errors. 
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MINOLTA 

TV-COLOUR ANALYSER II 

Enables objective white-balance 
measurement and adjustment of monitors 
in TV production tines and broadcasting 
studios. Incorporation of a chroma mode 
in addition to a primary-analyzer mode 
eliminates the need to use a troublesome 
white master or comparator for inputting 
the desired white standard into memory. 

This versatile analyzer can also be used 
for color adjustment of computer CRTs 
and video projectors, as well as RAO 
testing of new products. 






CHROMA METER II 
INCIDENT 

Produces light-source color readings of 
superior accuracy. This portable unit Is 
Ideally suited for high-volume 
applications In both production and 
laboratory, providing chromatlcity and 
color-deviation measurements at the 
touch of a button. 

A reference color for measuring deviation 
and the calibration standard selected by 
the user can be Inputted and stored in 
the meter's memory. 


MANUFACTURER: MINOLTA CAMERA CO. LTD, JAPAN 


TOA 


DIGITAL RF VOLTMETER 

The model VM-161A |s a digital RF 
voltmeter which can measure a wide 
range of voltages, ranging from 20 Hz to 
1,200MHz. LF low frequency measuring 
part and RF probe high frequency part 
have Independent input terminals 
respectively. LF covers the frequency of 
20Hz to 100kHz and the voltage of ImV 
to 20V r.m.s; while RF probe covers the 
frequency of 10kHz to 1,200MHz and the 
high frequency voltage of 3mV to 10V 
r.m.s. with use of detection probe. 


MANUFACTURER: TOA ELECTRONICS LTD, JAPAN. 



distributor: Krishan C. Arora A Company 

P.O. Box 4218 

New Delhi 110048. INDIA 

Tel: 6411133, Tlx: 031-4657 


EXPORTER: DAI-ICHI SH0JI CO. LTD 

C.P.O. Box 1514, Tokyo 
Japan. 

Tlx: J24298. 
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• Fast Heating Lout Voltage Operation, Negligible 
Switching Transients and spurious Voltage effects. 

• The best and safest Soldering station for use especially 
with modern semiconductor devices like MOSFETS, 
CMOS, ICS, etc. 

• Offers highly durable interchangeable and long life 
solder tips with different types and sizes for higher 
precision Soldering fobs. 
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Feedback 
Phase to Face 

Part IV 


A.V. Jacob 


U nlike the positive feedback blocks seen so far, 
regeneration forces both the sections to go into 
conduction. Once it reaches the state of 
conduction, it is no longer a slave of gate 
signal. The system latches on to a new state and remains 
there as long as the system is uninterrupted. It can be 
reverted into its original state only by cutting off the source 
of energy which helps in sustaining the life of the system. The 
negative slope portion of the current voltage characteristics 
is the result of positive feedback and its successive amplifica¬ 
tion, which eventually leads to short circuiting or shunting 
action of the device. 

The process of relaxation is based on the return of the 
state of a system to its original condition after a brief distur¬ 
bance. The disturbance may be external or may be due to 
feedback generated within the system itself. The system is 


liable to absorb the command and succumb to it. It can 
assume only one of the two specific slates. 

The periodicity between the active and passive states can 
be controlled externally. In fact, the input of the system can 
only be of importance in overturning a given state. Thus if 
fhe output information is to have some meaning, it is 
iperative that the input also should have a predictive 
^ture. The system accomplishes this action, subject to prac- 
*1 limitations, in absolutely regenerative positive feed¬ 


back within itself. It can be thought of as a system that has 
two quasi-stable states of equilibrium, in each of which the 
operating parameters change slowly until critical values are 
reached at which transition takes place very rapidly to the 
other state. 

The useful properties of relaxation devices include their 
ability to geneiate non-sinusoidal waves of desired form 
which are rich in harmonic contents. Such devices have 
susceptibility to tuning and modulation by means of a direct 
voltage and can be synchronised to a frequency approximat¬ 
ing a multiple or sub-multiple of the frequency of oscillation 
of the circuit. 

Delayed feedback of appropriate magnitude is the secret 
of square wave and pulse oscillators. Perhaps the term ‘gain’ 
is never fully proper for use with reference to these systems. 



Fig. 25: Schematic configuration of a SCR. 
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While avoiding the term gain or amplification, it is still 
possible to state some characteristics of the typical relation¬ 
ships between input and output magnitudes for signals in 
typical reflexes. 

The reciprocal feedback system shown in Fig. 26(a) is 
called a multivibrator. The feedback is delayed by a factor of 
fixed magnitude to improve its intelligibility and the delays 
in both the branches may not be identical. As might be 
imagined, reciprocal feedback systems are not complex. 
One unit is interested in the lateral inhibition of the other. 
Two inhibitory actions are followed by two sign changes in 



Fig. 26(a): Multivibrator using N AND gates, (b) The reciprocal 
feedback system using inverter gates. 

any signal as it passes round the loop. Perhaps it does 
illustrate a serious point. The system has a positive feedback 
but it differs from a simple feedback system by the fact that it 
has two inputs and two outputs. The loop gain is high and a 
threshold occurs in the pathway. 

The best known temporal effects are produced by simple 
delays. One class of operations which modifies signals is the 
alternation of temporal relationships in the signals. Delay of 
one signal can provide a temporary storage of that signal 
which allows it to interact with a large signal. The system 
relies on positive feedback. Temporary storage of informa¬ 
tion lasts only for a definite multiple of the delay factor. 

It follows from all this that the amplitude is independent 
of frequency. Consider, for example, an odd linear combi¬ 
nation of inverter gates where the output is tied back to the 
input of the chain. The output remains oscillatory as a 
consequence of the propagation delays introduced by each 
gate and it does not wait for a separate control input. 
Assuming that all the gates have approximately equal prop¬ 
agation delay, the time period of oscillation equals ‘2tn\ 
where ‘t’ is the propagation delay and ‘n’ is the number of 
inverter gates (odd) employed in the system. 

Negative resistance devices that have more than one sta¬ 
ble states are the cornerstones of digital memory. In the first 
place, they are completely non-reactive at all frequencies 



Fig. 27: Schematic s howing Eccles-Jordan bistable circuits. 

which means that in an ideal case there is no circuit capacit¬ 
ance or inductance. This requirement is obviously almost 
impossible to fulfill because in any physically attainable 
circuit, there are always shunt capacitance and series 
inductance. 

Secondly, the states can be made completely symmetrical. 
A symmetrical circuit has equal magnitudes of currents and 
voltages in the possible stable states of equilibrium and each 
respond identically to the external commands that switch it 
from one state to another. 

Eccles-Jordan bistable circuits (Fig. 27) apparently arose 
from the feature of positive feedback between the systems 
and their mutual inhibition cum dominance. The active state 
of Tl also means the passive state of T2 and vice versa. The 
reduction of positive feedback or the introduction of nega¬ 
tive feedback is partially prevented by the presence of capac¬ 
itor C across the /.ener. These capacitors cannot charge or 
discharge instantaneously on the arrival of the command 
signal. 

Rapid changes of collector voltage of one active device 


Break Frequency 

The frequency where the magnitude of an output vol¬ 
tage or current has dropped to 0.707 of its mid-frequency 
value is called the break frequency. The basic reason for 
the selection of this unusual number is that for a sinu¬ 
soidal wave its RMS (root mean square) value is equal to 
0.707 times its maximum value, i.e. 0.707 is approxi¬ 
mately equal to the reciprocal of crest value. 

The crest value for sinusoidal waves is equal to 1.414, 
which is the square root of 2. The relationship between 
the RMS value and maximum value is specified in terms 
of current by the equation 

lm'* - 2 I 2 RMS 

For a wave of any form, the ratio of maximum to RMS 
value is called the crest, peak or amplitude factor. - 

The break frequency is also known as 0.707 frequency 
or the band edge. The significance of 0.707 frequency kta- 
more apparent with a resistive load to the ampjj rcs G f 
where the output power will be dropped to 0.5 (« ' 
the square of 0.707) of its mid-frequency ve’ , . 

break frequency. That is why the break U f lor “ le,r 
often termed as ‘half power frequencv’-width modulated 
ratio of 2 is approximately equal to Song with thyristors js 
break frequency is also known ^ he powcr supplies. 
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Hr. 28(a): Simple RS flip-flop using NANI)gales.(b)Incorpo¬ 
ration of gates in RS flip-flop, (c) The master-slave J K flip-flop. 

during its transition arc reflected on the base voltage of the 
othet active device. Speed-up capacitors, as they arc often 
called, ensure that transistors conduct alternately when the 
successive command pulses arc used to trigger the circuit. 
Maximum open loop gain and hence a high speed transition 
between the states is made possible by the zener diode, which 
practically forms an open circuit if the collector voltage is 
held below its breakdown level. 

I he multiple feedback system, an even more common devi¬ 
ation from simple feedback systems, is found to be more 
effective in storing bits of previous information. Clearly, 
these are multi-input/output systems and the interaction 
between the inputs, whether it is derived from the external 
source or from the output ol the system itself, will determine 
its current status. Delay in the positive feedback path may be 
equal to zero or an integral multiple of the delays of input 
signals 

4 Simple set / reset flip-flop has two basic blocks, mutually 
ilorfn£ individual outputs so that their states can be 
controlled upon the external commands. The delay involved 
in the process of teedback is close to z.ero. Various forms of 
flip-flops such as data, toggle, master-slave JK etc employ 
similar strategies where delay is made a function of the input 
signal itself. Note that the behaviour of the circuit is differ¬ 


ent depending upon the relative magnitudes of the delays. 
This may give rise to a phenomenon called ‘critical race.’ It 
should be noted that logic ‘0’ applied to S and R inputs 
simultaneously in a NAND flip-flop is a disallowed input 
condition since it produces an invalid output state with both 
the outputs at logic ‘1’. 

In applications such as memories, it is necessary to 
remember what the logic state of a single input has been, 
even after the input has subsequently changed. An addi¬ 
tional gate technique is adopted in S/ R flip-flop to isolate 
the data input from the flip-flop after the desired data have 
been stored (Fig. 28(b)). With this modification, so long as 
the clock input is held high, the Q output of the S/ R flip-flop 
will lollow the data input. However, once the clock goes low 
both the inputs to the flip-flop are held at logic ‘1’ so that it 
will no longer change state and whatever data were present 
before the clock transition are stored. 

The master-slave J K flip-flop is considered as the univer¬ 
sal flip-flop. It can be used as an R/S flip-flop by using the 
preset and dear inputs. It can be converted into a D(data or 
delay) flip-flop by connecting an inverter between J and K. 
inputs. A toggle action follows if J and K inputs are held 
high. This versatility is floated on the system by the judicious 
use of feedback techniques. 

If the Q output of the slave is initially low, then the master 
flip-flop will he set by a high at the clock input. The slave 
remains reset, however, so there is no danger of the feedback 
to the master section. 

When the clock input goes low, the information is trans¬ 
ferred from master to slave because the inverter in the clock 
route enables the slave section to receive the rclevent infor¬ 
mation from the master counterparts. This is followed by a 
change m feedback to the master section, thereby resetting it 
to its initial stajf. Note that the behaviour of the flip-flop can 
be predicted by observing the J and K inputs in the previous 
interval just before the occurrence of the trailing edge of the 
clock pulse. 

Ring counters use an integral multiple of delay with 
respect to the input signal. Once the desired state is reached, 
a feedback is applied instantaneously to the inputs. The 
purpose of the feedback is to preserve the information con¬ 
tent and shift it in the specified direction at the speed of the 
clock pulses. All the flip-flops in a given chain of the ring 
counter will change their status simultaneously, hence the 
name synchronous counter (Fig. 29). If all Q outputs are 



Fig. 29: Flip-flops in a chain formation. 
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initially held at zero, the system is bound to reject its input 
commands. A start signal is therefore necessary to load the 
counter with specific information. 

Johnson counter, or twisted-ring counter, eliminates the 
problem of starting the signal by cross coupling the feedback 
lines. Information storage or counting is synchronous and 
the system is self-starting. Such a counter has *2n' unique 
states, where n is the number of flip-flops in the counter (f ig. 
30). 



k 8 k3 k 5 k Q 

Cl Cl Cl Cl 


ClO- 


Fig. 30; Johnson counter using number of nip-flops. 

Asynchronous or ripple counter also makes use of feed¬ 
back technique, mainly to bring back the system into the 
initial status. Here the changes in the blocks are not simul¬ 
taneous and the feedback may not necessarily be from the 
final output (Fig. 31). 

I he ripple counters are less complex and less expensive 
but provide a lot of unwanted spikes during state transi¬ 
tions With the help of proper feedback sections and gates, 
they can be converted into both up counter and down coun¬ 
ter. Several different types of counters are available to the 
designer, varying mainly in the feedback pattern rather than 
the basic configuration. Note that in a shift register the 
cornerstone of the counter family is quite restrictive such 
that it cannot go from just any state to another. 

The innocuous switches at the gates may burst with inci¬ 
sive glitches and sproggies when they are operated, which 
can upset the digital applecart. Minute changes in applied 
voltage between the upper and lower threshold at the input 
generate invalid changes at the output of the logic gate. 

Contact debouncer, the checkmate for the display of 
anger of the gate at its switching, is a simple case with no 
delay of feedback into the same system to store the informa- 


Cl 


Cl 

Clr Clr 


Fig. 31: Schematic showing changes in flip-flop chain. 
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Fig. 32(a): Debouncing circuit using inverter gates, (b) 
Debouncing circuit using buffer gates, (c) Graph showing first 
crossing of the input voltage over the upper threshold level. 

tion for a period decided by the external source (Fig. 32). 
The very first crossing of the input voltage over the upper 
threshold takes the output to high state and it is fed back 
instantly to the input to maintain its newly acquired state. 
However, a residual error may be expected at the equili¬ 
brium state. 

I he principle of the phase locked loop (PL.L) is not new. It 
was used in some deluxe communication receivers in the 
mid-1930s. Later, it was found to be highly effective in TV 
receivers for the synchronisation of the vertical and horizon¬ 
tal deflection units. PLI. circuits arc extensively used in CB 
transceivers, frequency synthesisers, function generators 
etc. 

Phase locked oscillators exhibit comparatively high sta¬ 
bility and low phase noise which are the desired features of 
the local oscillator in UHF digital radios. The phase locked 
sources in communication systems arc accepted for their 
spectral purity. The efficiency of pulse-width modulated 
bridge rectifier using a PLL system along with thyristors is 
considered to be ‘the ultimate' in the power supplies. 
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In principle, a PLL circuit can be likened to an op-amp 
connected with f&dback, such that the output voltage of the 
op-amp varies to keep a similar voltage at both inputs. The 
PLL circuit varies the frequency of its output, so that the 
frequency of both its input signals remains the same. Seem¬ 
ingly, there isn't anything remarkable about its operation, it 
' is a type of servo system whose output frequency locks on to, 
and follows, an input reference signal. Furthermore, its 
output frequency can be an integral multiple of, and in phase 
with, the input frequency. Hence, it is logical to begin with a 
description of the entire PLL circuit and its operation in 
general. 

I he PIT system consists of a phase detector, a low pass 
loop filter and a voltage controlled oscillator or VCO. Essen¬ 
tially, it is a control system in which the control is based on 
the phase difference between the input signal and the signal 
from the VCO. In a conventional automatic frequency con¬ 
trol system, some difference of frequency is required to 
produce an error signal. In the PLL, Only a difference of 
phase within each cycle results in a precise correspondence 
between the input signal and the VCO output. 

T he input reference signal and the output of the VCO arc 
locked in phase by comparing the phase of the two signals in 
a detector that converts any phase difference into an error 
voltage or current. The magnitude and polarity of error 
voltage proportionally shifts the phase and frequency of the 
VCO in the direction that causes it to track the input fre¬ 
quency and phase. The speed with which the PLL adjusts the 
VCO to follow up any change in the input frequency 
depends on the low pass filter, which in turn determines the 
bandwidth of PLL. 

If the frequency of the VCO is exactly equal to the input, 
the error signal can be evolved only in the phase difference 
between these signals. The phase difference ( 4>\ - <6v) is 
detected and a corresponding voltage is produced as Vd 
(Fig. 33). Since the expected variations are small compared 
to the frequencies fi and fv, the error voltage Vd is subjected 
to a low pass filter and if necessary the filtered voltage is then 
amplified to a satisfactory level so as to control the VCO 
operation. 

Any tendency of either fi or fv to change will result in a 
increase or decrease of (<£i- <f >\)and the filtered voltage Vd. 
This process ultimately leads to a state where ( 4>i- ^v) is 
equal to zero or fi is exactly equal to fv. Now the system is 
said to be in lock. 

In the correct sense, the system is a proportional con- 



Fig. 33: Block diagram of a phase lock loop (PLL). 


trollcr with a phase error inversely proportional to the loop 
gain. Since the phase of a signal is the time integral of its 
frequency (frequency is the time derivative of phase), the 
whole system operates as an integral controller with respect 
to the frequency. 

When the system is not in lock, there are two distinct 
possible outcomes. If fi differs from of fv up to a certain value 
determined by the components of the system, the feedback 
voltage will differ proportionately, eventually driving the 
system into the lock. For this (fi-fv) must lie within the 
passband of the low pass filter. Once it is in lock, the VCO 
frequency is identical to that of the input signal. 

The action of the loop causes the phase to take on just that 
value which is required to generate the DC control voltage 
necessary to change the frequency of the VCO from its free 
running value to the frequency of the input signal. This 
action allows the PLL to track frequency changes of the 
input signal once the lock has been acquired. I he range of 
frequency over which the PLL can acquire lock is known as 
the capture range. However, beyond a specific range, (fi-lv) 
will not create any impression on Vd mainly by the low pass 
filter, due to which the PLL behaves like a helpless 
onlooker. 

T he loop transfer function H(s) is the ratio of the phase 
angles 0v(s) to0i(s). The performance of the loop is depen¬ 
dent on the form of filter which may be a simple lag or lead 
network. Active equivalents may also be used lor better 
tracking ability of the system. However, the constraints in 
the selection of filters arc the conflicting requirements of 
bandwidth. The bandwidth should be as narrow as possible 
to avoid phase jitter due to noise. On the other hand, for best 
tracking and acquisition or for minimum transient error due 
to signal modulation, the bandwidth should be as large as 
possible. 

It is difficult at this point to suggest what the state of 
electronics without feedback would be like. Opinions con¬ 
cerning the role of feedback have changed radically in the 
past few years. The present single and dual loop feedback 
are not suitable for a number of reasons, including the loss 
of amplitude and the inhibition and modulation of the 
actual signal. Observations indicate that there is a best 
frequency for a given set of operating conditions and away 
from that, the system evokes subtle variations. In the recent 
past, considerable interest has developed in the possibility of 
multiple feedback for the optimisation of man-machine 
systems. 

A great deal of theoretical as well as experimental 
research will be needed before further significant progress 
can be made. However, the general approach of the feed¬ 
back model still stands as the best means to probe into some 
well defined situations. Here, no attempt has been made to 
be all-inclusive. The simple systems reviewed here are meant 
only as a starting point for limitless refinement of our know¬ 
ledge which instils in the brain that function called mind 
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Announcing 
The Easy To Use 
Automatic Coil 
Winding Machines 



makes sectional, pyramid 
and layer windings easy. 

Some General Specifications: 
Spindle Speeds — up to 
10000 RPM, Winding 
width — up to 80 mm. 

Three control units 
available depending on the 
complexity required in coil 
patterns. 

Call or write us today for 
the finest in automatic wire 
winding technology! 


TANAKA brings you the finest in 
single, and multiple head (8x2). 
spindle and flyer type wire winding 
machines and coil tape wrapping 
equipment. All our Tanaka winding 
machines are microprocessor con 
trolled to eliminate cams and 
gears — to make set up and 
use easy. 

We can wind wire sizes from 
0.02 - 2 mm with turn accuracy 
of ± 0 T And our microprocessor 



Tanaf ca 


Manufactured By: 

TANAKA SEIKI CO., LTD. 

11-18, Mita 5-Chome, Minato-ku 
Tokyo, JAPAN 
TEL: 452-2201 
TLX: 2422459 TANAKA 


Agent in India: 

KADIMI INTERNATIONAL 

7-A, Connaught Place, Kashi House 
New Delhi-110001 (INDIA) 

TEL: 345364 

TLX. 31-5172 YUKT IN 
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FIRE RETARDANT ft 

PRINTED CIRCUIT BOARDS £ 

For • 

Colour & B/W T.Vs. ^ 

As Recommended by 
Department of Electronics 
Imported Material 
NEMA- FR-2/FR-3/FR-4 
GRAFICA-The name you can rely 
on for quality PCB's. 

GRAFICA 

RSI DISPLAY CO., x 

86. Mathuradas Vasanji Road, A 

- Near Darpan Cinema, Andhen (Fast), X 

Bombay 400 093 1 

Phone 6044464-6321383 -Q I 


CONTIGUOUSLY VARIABLE 
AUTO TRANSFORMERS 

TRUSTED NAME FOR THE CONTROL OF 
VOLTAGE. CURRENT. POWER. 

HEAT. LIGHT. SPEED. 

Available in current ratings from one ampere to 
Hundred amperes. Single/Two/Three phase; 
air/oil cooled. Conforming to I.S. 5142-1969 


ll||= 


ELECTRICALS 

MAZGAON. BOMS AY-400 010. PHONE. 3774M-M-B0 
GRAMS: LUMINOUS TELEX: 011-S104 


PE INVERTER MODULES 

50Hz INVERTERS FOR MINI-GENERATORS! 

With Power Transformer in 
CRGO Core simplify ass¬ 
embly & Maintenance of 
Emergency Power Gener¬ 
ators.. 

Range: 12V-100W 

24V-200W & 300W 




PI INVERTER-CHARGER PACK: 

A complete Emergency Light 
Range: 6V-10W, 20W, 40W 
12V-20W, 40W 


’ll 


_ FERRITE-CORED, HIGH 

FREQUENCY INVERTERS 

FOR EMERGENCY LIGHTS: 

« Brighter & more efficient. 

, Range: 6V-10W, 20W, 40W 

12V-10W.20W, 40W 
' 24V- 20W, 

PI Product Range; •Emergency Power Generator! 100W-1KW 
• Emergency Ughts & Battery Chargers 

PROFESSIONAL ELECTRONICS 

233. Rampura, Lawrence Road, Delhi 110035. Phone; 7115025 







Microprocessor Crystals 
Colour TV Crystals 
Crystals for VCRs. Filters. 
Instrumentation, Entertainment 
and the Communication Industry 

Range 1 to 25 MH? fundamental 
12 to 60 MHz 3rd or 5th overtones 
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Make Yourself 

This EPROM COPIER 
Using Microprocessor Kit 

By M. Kathlresan 

T he 2716 (2K * 8) is an Erasable and Program- supply is to be applied to pin 21 of the 2716 and 5 V pulse of 5 
stable Read Only Memory (EPROM) chip. Pro- ohms has to be applied to the programing pin 18. The IC 
gramming or topying is not a complicated 2716 operates from a single supply. So, it is ideal lor use with 
procedure. For programming the chip. 25V microprocessor kits. 
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The 8085 kit described earlier in a serial by Prof. K. 
Padmanabhan together with the interfacing circuit des¬ 
cribed here, can be used to copy all the data from all pages of 
master EPROM 2716 to the relevant pages of copy 
EPROM. Thus, one can conveniently copy all the programs 
from one EPROM onto another by using this circuit and the 
kit. 

Circuit description 

Two sockets are required, one for the EPROM being 
copied onto (marked as ‘Copy EPROM’) and one for the 


chip being copied from (marked as ‘Master EPROM’). The 
data pins of both EPROMS are connected in parallel. The 
address locations of the both are connected to port B and 
port C of IC 8255. 

The low address pins and high address pins are connected 
to port Band port C respectively. Pin 18 of copy EPROM is 
connected to port A of 8255. Pin 21 of copy EPROM is 
connected to +25V supply via the changeover switch SI. 

The circuit incorporates programmable input/output IC 
8255. Here, all the ports are used as output ports by output¬ 
ting the control word 80 in the control register. After apply- 



Fig. 2: Actual-size PCB layout for the EPROM copier. 
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Fig. 3: Components layout for the PCB of EPROM copier. 

ing the address to both EPROMs, the data from the master 
EPROM gets applied to the data inputs of & copy EPROM. 

Now, programing pulse is applied to programing pin 18 of 
copy EPROM. The next address is then chosen and the data 
at that address gets applied to the copy EPROM. 

Pulse is applied until the entire data in all pages is copied. 
This process is carried out according to the software listing 
given. The 50ms program pulse is also generated by the 
software. 

On completion of copying of all pages, the display will- 
show letter 'C, which indicates that copying is over. 

The program starts from locations 10 00 to 10 3E. After 
inserting master EPROM and copy EPROM in the relevant 
sockets, apply+25 V to pin 21 of copy EPROM 27l6through 


changeover switch SI. 

Now, press the GO key ol the kit, keeping H at 10 and Lat 
00, using HI and low keys. After copying is over, connect 
pin 21 of copy EPROM to 5V by means of changeover 
switch SI. 

Details of software 

The software program given here for use on RAM page 10 
can also be permanently kept in the EPROM and used at 
will. 

First, it sets H register to initial high address value and L 
register to low address value. Then program subroutine is 
called for copying and the low address and high address 
values are incremented. Program subroutine is then called 
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again. This sequence continues til) all the pages are copied. 

I he program subroutine outputs the high address value 
and low address value to the address inputs of both 
EPROMs via ports B and C of 8255. After setting up the 
address, 50ms pulse is applied via port A when it returns to 
the main program. After copying all data from all pages, the 
program executes the instructiori at location 1018 for dis¬ 
playing letter ‘C in all displays. 

The complete PCB pattern is given in Fig. 2. A ribbon 
cable can be used for connecting databus, the address lines 
AO, AI and A7 and the 1/OR and l/OW lines. 

The +5V supply used in the kit would be enough for this 
board as well. A separate supply of 25 V is used for pin 21 of 
copy EPROM. □ 


Software Program for EPROM Copier 


102D 

DELAY 

10 


I02E 

MVIA 

3E 

Take data 00 into A register so 

I02F 

00 

00 

that pm 18 goes low after 50ms 
delay 

1030 

OUT 

D3 

Output this to port A of the 8255 

1031 

80 

80 


1032 

RET 

C9 

Return 

TIME DELAY SUBROUTINE: 


1033 

PUSH B 

C5 

Save registers 

1034 

LX IB 

01 

Set B-C to II FF 

1035 

FF 

FF 


1036 Pt C 11 

II 


1037 

OCX B 

0B 

Decrement register pair B and C 

1038 

MOVA. B 

78 

Move it to A 

1039 

OR AC 

Bl 

OR it with C. 

103 A 

JNZ 

C2 

Jump to point C if not zero 

i03B 

Pi 

37 


I03C 

C 

10 


1031) 

POP B 

Cl 

Restore registers 

I03E 

RET 

C9 

Return 


Address 

Mnemonic 

Code 

Comments 

I0(K‘ 

MVID 

16 

Store 08 in the D register 

1001 

08 

08 


1002 

MVIA 

31 

80 is code lor 8255 lot all ports 

1003 

80 

80 

to be output ports 

1004 

OIJJ 

D3 

Output this number to control 

1005 

8.1 

83 

register tn the 8255 

1006 

LXIH 

21 

Load register pair H-L with 

1007 

IK 

FI¬ 

H - FF, l. = FF 

1008 

FF 

FE 


1009 Pt A 

1NRH 

24 

Increase H by 1. now II - 00 

100 A 

MVIH 

IE 

MOV 00 into F register 

I00H 

00 

00 


lOOCPt B 

iNRL 

2C 

Increase L by 1, now l. - 00 

I00D 

CALL 

CD 

Call program subroutine for 

I00F 

PROG 

21 

copying data tn the relevant address 

lOOf 

SUBROUTINE 

10 


1010 

DCRH 

ID 

Decrement rcgistei F. 

ion 

JNZ 

C2 

Check whether all the locations 

1012 

Pi 

OC 

in a page ate copied'.' If not. 
jump to point B 

1013 

B 

10 


1014 

DCRD 

15 

Otherwise, decrement 1) 

1015 

JNZ 

C2 

Check whether all the pages 

1016 

Pi 

09 

in the master are copied? 

1017 

A 

10 

If not, jump to point A. 

1018 

MVIA 

3E 

Move the data 72 into A register 

1019 

72 

72 

101A 

our 

D3 

Output this to port 2 

I0IB 

02 

02 


101C 

MVIA 

3F 

Move the data 00 into A register 

101D 

00 

00 


101F 

OUT 

D3 

Output this to port 1 

10! F 

01 

01 


1020 

halt 

76 

Halt, if necessary. 

PROGRAM SUBROUUNE 


1021 

MOVA, H 

7C 

Take high address value into A 

1022 

OUl 

D3 

Output this to port C of the 8255 

1023 

82 

82 


1024 

MOVA. L. 

7D 

Take low address value into A 

1025 

ou r 

D3 

Output this to port B of the 82S5 

1026 

81 

81 


1027 

MV! A 

3E 

Take data 01 into A register so 

1028 

01 

01 

that pm 18 goes high to give pulse 

1029 

oin 

D3 

Output this to port A of the 8255 

I02A 

80 

80 


102B 

CALL 

CD 

Calls the subroutine for 50ms delaj 

I02C 

TIME..,., 

33 




For all of EFY Projects 


Use Special Tool Kits 

Available ready stock: 

Midi Tool Kit Rs 220 

Mini Tool Kit Rs 115 


RUSH your Order: 



Kits ‘N’ Spares 

605 'Siddhartha', 96 Nehru 

New Delhi 1iqoi9 _ 


Place, 
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ELECTRONIC 
INFORMATION SERIES 


28 titles speed and simplify finding, reviewing end 
comparing detailed device information on "Transistor, 
Diode. Thyristor, Discontinued Transistors, Discontinued 
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Digital ICs, Interface ICs, Linear ICs, Module/Hybrid 
Memory ICs, Microprocessor ICs, Microcomputer Systems, 
Microprocessor Software, Discontinued Digital, Discon¬ 
tinued Linear, Discontinued Interface. Optoelectronics, 
Discontinued Optoelectronics, Power Semiconductors. 
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Microwave, Master Type Locator, Discontinued Type 
Locator, Power Supplies, 1C Functional Equivalence Guide 
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specifications 

4. Get up-to-date accurate information 


Write for Details to 

The Exclusive Agents in Indie: 


Allied Publishers Subscription flqcney 


760 Mount Road MADRAS 600002. 


ELECTRONICS FOR YOU 



. - ... .. ' 1.1 . 1.—— . 

fTlECD Switchboard Instruments 




Double Voltmeters 




Frequency meters 



Power factor meters 


Varmeters 


Watt-meters 


Power factor meters 


Available in 72 x 72, 96 x 96, 144 x 144 mm. sizes 
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Bharat Industrial Estate, T.J. Road, Sewree, Bombay-400 015. Cable: “STANCOR" 
Phones: 447422/442435/447250/443206. Telex: 011-71001 MECO IN 
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Digital Storage Oscilloscope 

LBO-5825 
5MHz Digital Sampling Rate 
Real Mode DC to 35MHz 


Easy digital storage 


Writing speed at 20ps/div. Separate 
memory circuits are built in for both 
CH-1 and CH-2, eliminating a time differ¬ 
ence between channels. 

TV sync separate for real mode, providing 
variable hold-off function. 

New system digital storage oscilloscope 
adding outstanding storage capability to 
the basic real mode functions. 

The sum and difference of two storage 


signals can be displayed. 

The memory exclusive for each channel 
can be divided to store two waveforms, so 
that a total of four waveforms can be 
displayed. 

A total of four waveforms for two chan¬ 
nels can be stored and even real mode 
waveforms included a total of six wave¬ 
forms can be displayed. 


•CRT: 6-inch rectangular (post-acceleration), metal-backed, with internal graticule, 7kV/2kV, 

• Real mode: Vertical axis specification'; DC to 35MHz, CH-1 out; approx. 50mV/div, Horizontal axis 
sweep time; 0.2ps/div to 0.5s/div. •Storage mode: storage capacity; 8 bits X 10 bits per channels. 
Vertical axis resolution; 8 bits (1/256), Horizontal axis resolution; 10 bits (1/1024), Maximum writing 
speed; 20/m/div 


LEADER ELECTRONICS CORP. 

AGENT: (For All India except East India) 

2-6-33 Tsunashima Higashi Kohoku-Ku 

Krishan C. Arora & Co 

Yokohama Japan 

P.O. Box 4218, New Delhi-110048 

TELEX; J47780 JPLEADER 

TEL: 6411133 TELEX: 031-4657 CABLE: JUBILANT 


AGENT: (For East India) 


Varas International Pvt. Ltd. 

* 

7C, Urvashi, 3 Hungerford St.. Calcutta-700017 

TEL: 44-0191 TELEX: 212915 CABLE: RANJI 
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from 3 elements 
to 26 elements 



from 25 DB 
to 120 OB. 


ANTENNA & BOOSTER 

for Black & White 
&- Color Television 
and have the best 
Television viewing 

Cathy Television Antenna & Boosters 
are products of constant research and 
experience These are manufactured as 
per specified standards of transmission 
and rigidly tested to give high standard 
performance. 

CATHY CORPORATION 

Mandi Road. Jalandhar-144001. 


DEDICATED EQUIPMENT AND 
COMPONENTS FOR 
ELECTRONIC INDUSTRY FROM 
CONTROL SIGNALS 

.COMPONENT PREPARATION MACHINES 



HAND OPERATED CUT & FORM 
MACHINE FOR AXIALS 
FOR 'TAPE' OR 'LOOSE' FEED 
FULLY ADJUSTABLE DIE-SET 
OUTPUT OF 20.000 
COMPONENT/HOUR 



AIR OPERATED. AUTOMATIC 

• FOR AXIALS, RADIALS TRANSISTOR 
ICs 

• FULLY ADJUSTABLE DIE-SET 

• AUTO-FEED, WITH SPEED 
CONTROL 


WIRE STRIPPER CUM TWISTER 


Distributors : WESTWELL, 433, Lajpat Rai Market. Delhi. 


ELECTRONIC COMPONENTS 


MACK INTERNATIONAL 
now offers high quality 


COMPONENTS 

from their principals 
RS COMPONENTS LIMITED 
Corby, Great Britain 



• CENTRIFUGAL WIRE STRIPPING 
& TWISTING 

ADJUSTABLE FOR WIRE-DIAMETER 
AND STRIPPED LENGTH 

• OUTPUT OF 2,500 WIRES/HOUR 


DIP-SOLDERING EQUIPMENT 



SUITABLE FOR PCB SIZES 
UPTO 40CM»40CM 
PRECESION TEMP. CONTROL 
PERFECTLY TIMED DIP CYCLE 
AVAILABLE WITH A FOAM-FLUXER' 
FOR FLUXING 

AUTOMATIC/MANUAL OPERATION 


* SEMICONDUCTORS. SENSORS, FILTERS, CONNECTORS. 
ORAFTING AIDS, OPTO ELECTRONICS. HEAT 
SHRINKABLE SLEEVINGS, PASSIVE COMPONENTS, 
POWER SUPPLY INSTRUMENTS, COMPUTER 
PROOUCTS/HARDWARE, TOOLS, PRODUCTION AIDS 
AND TECHNICAL BOOKS 


Agents in India : 

MACK INTERNATIONAL 

5/1A, Grants Building. Arthur Bunder Road. Coiaba, 

Bombay 400 005. Phone : 234962 

Cable : "PONCHO" Telex: 011-2562 MACK IN 


OTHER PRODUCTS 

• WIRE-SIZING EQUIPMENT 

• JUMPER MAKING MACHINE 

• ASSEMBLY & SOAK-TEST CONVEYORS 

• AIR-POWERED HAND TOOLS. 


CONTROL SIGNALS 

i - h,; 1 . hah; MA.'iA;: as! iram 


CHEMTLCH INDIA 
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Automatic Mast Light Switch 

'1 here are various, ways of designing an automatic mast light 
switch, since several light sensitive devices are available in 
the market, such as L.DR (light dependent resistor), photo 
diode, photo SCR and photo transistor etc. The circuit 
explained here makes use ol I.PR, 

1 he ‘dark’ resistance of the LDR is very high and it 
reduces to a lew ohms when light tails over it. 

During day time, the voltage drop across LDR is very less 
and the voltage at point ‘a’ is high and hence transistor T1 
remains in conduction As long as 11 isconducting, T2does 
not conduct and the relay m its collector circuit remains 
de-cnergised. 

Alter sunset, as the light level starts falling, the voltage 
across I.DR starts building up and the voltage at point *a’ 
starts lulling. At a particular moment, depending upon the 
setting ol the potentiometer VRI, (I stops conduction and 
therefore 12 starts conducting, and hence relay RLI in its 
collector ciicuit gets energised. 1 his relay with its ‘a2’ con¬ 
tact actuates the contactor RL2 which switches on mast 
light. l.hP 1)2 gives an indication ol ‘mast light on" with “a T 
contact el the relay RLI. 

Capacitor C2 delays the switching on and switching off 
operation ot relay RLI by lew seconds. This delay is neces¬ 
sary in order to avoid the (alse operation of the mast light 




* ,reM IS 


due to incidental interruption of light such as flying of a bird 
in the vicinity of the LDR sensor. Capacitor C2 also pre¬ 
vents the chattering of the relay near the threshold light 
level. 

LDR may be mounted in a fused ordinary light bulb, after 
removing the filament carefully from its inside. The LDR 
may be soldered directly to the filament leads, as shown in 
the figure, and the base can be fitted back in the glass shell 
using Araldite. This arrangement is very convenient to 
mount the sensor in a bulb holder, pointing towards sky. 
The replacement of the sensor, whenever necessary, also 
becomes very easy due to this arrangement. 

K.A, SHAIKH 


Electronic Auto Dipper 

In this rapidly changing scientific world, everything is head¬ 
ing towards automation to relieve the human beings of some 
of the problems. Of late, many a gadget has been designed 
for the automobiles. This circuit controls the ‘light dipper’ 
action for driving at night. 

When two vehicles approach each other, the drivers use 
mechanically operated dippers to avoid a glare to the oppo¬ 



site driver. In this project, the dipper action is made auto¬ 
matic. The circuit is quite simple. 

1 he LDR used in this circuit senses the light from an 
approaching vehicle and activates the relay if the light inten¬ 
sity increases beyond a certain threshold level. The LDR is 
enclosed in a small case having a transparent glass in front 
and is fixed about 5 ems below the right headlight (in case of 
cars etc). The remaining circuit module can be located at 
some other suitable place. 

The connections of head lamp and relay are shown in the 
circuit diagram. The relay used in the circuit has a 12V, 
300mA coil, and is ‘normally-closed’ type. VR1 is the sensi¬ 
tivity controller. 

When the circuit is activated and the headlight beam is 
dipped, there will be a slight time delay belore it returns to its 
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introduced to give 
to pass through, 
ghways, but within 
lit sources can cause 
unnecessary activation of the circuit. To avoid this Ihe on- 
off switch is provided so that in city you may just switch off 
the unit. , 

* HiNDOCHA SHA1LESH D. 

Impedance Booster For 
Multimeters 

Most low out'multimeters used by servicing technicians 
have moderate (4k/volt) input impedance, While this impe¬ 
dance may be adequate for some output measurements 
(where the source impedance is low), any serious trouble¬ 
shooting requires a multimeter with higher input impe¬ 
dance. An input impedance of at least 20k / volt is required as 
most of the circuit drawings supplied by various manufac¬ 
turers of entertainment equipment have voltages indicated 
which are measured with a 20k/volt instrument. 



lias-been; 

vehicle 


the city limits excess traffic and streetligl 
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This circuit allows a low impedance meter to be converted 
to a higher impedance meter without altering the meter in 
any way. It has three ranges~30V, 10 V and IV—which are 
adequate for most purposes. 

The circuit basically consists of a potential divider formed 
by resistors Rl, R2 and R3 followed by a voltage follower 
circuit builf around the low cost operational amplifier 
LM?41 (metal case). The potential divider offers high input 
impedance to the signal voltages while voltage follower 
offers low output impedance to the meter. 

; Potentiometer VR l helps in adjusting the output of the 
voltage follower to zero. This is done by shorting terminal 
^ t4 gfqUnd anti Adjusting VRl until the output of the 
jdtotMeijo volts to 'grtutid. 

allows adjusting of ihe- current 
.t^ibuidirlbie meter. For this purpose the maximum rated 
voRage fc applied to terminal l or terminal 2 (30V if terminal 
1, JOV& termhiai 2) and the voltage at the output (pin 6) of 
$8 «p-*rop measured. This voltage should be I volt. (For all 
the measurements the same meter that is io fee converted can - 
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be used.) Then the meter, switched to its lowest DC current 
range, is connected between VR2 and ground, and VR2 is 
adjusted for full scale deflection of the meter. 

Rl, R2, and R3 should be 1% resistors, preferably of the! 
metal film type and Vi watt capacity. RI and R2 can be built" 
up from smaller value 1% resistors (for example, Rl froinf; 
two IM resistors and R2 from nine 100k resistors in series);!: 
With the value of resistors shown, the input impedance )* 
100k/ volt, 

R4 and R5 form the voltage divider for obtaining the;; 
earth point when four battery cells are used for obtaining the » 
±3V, f 

, >JL* 

The circuit can be used for measuring DC voltages only,!- 
S. SWETACHALAPAT1 RAO| 

“De-Thump Circuit” For AF 
Amplifiers 

Most amplifiers on being switched on, produce an annoying! 
‘thump’ sound. This is not only annoying but can also prove: 
very damaging to the speakers. 

This ‘thumping’ is caused by the momentary currents; 
which are needed to charge the output capacitors and the. 
initial instabilities in the circuit voltages. The first cause is 
non-existent in split supply circuits. 

Dl 



* PROM POWER SUPPLY OF EXISTING AMPLIFIER 
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The de-thump circuit given here uses a double pole relay 
fie connect the speakers to the power amplifier circuit only 
after a period of about five seconds. Such a circuit is how¬ 
ever found incorporated in some commercially available 
medium and high power amplifiers. 

The circuit operates on a 14-17 volts DC supply, and has 
Wen designed with the split-supply TDA2020 power amp in 
blind--'though this does not limit its use. With the above 
power amp, it can be connected directly to the positive 
supply and ground through a diode and condenser; other¬ 
wise a 12-0-12V, 150mA transformer with a full-wave recti¬ 
fier can be used as shown in Fig. 2, and connected to points 
A and Bin Fig. I. , 

The circuit can also be connected to commercial ampli¬ 
fiers which do not possess the facility, but would have to be 
housed in a separate cabinet. 

When the amplifier is switched on, capacitor C2 charges 
exponentially through resistor R2. In the mean time, the 
initial charging currents pass through resistors R4 and R5. 
When the voltage across the capacitor exceeds the zener 
voltage plus the cut-in voltage of the transistor, the transis¬ 
tor saturates, operating the relay and connecting the speak¬ 
ers to the amplifier circuit. With the given values of R2 and 
€2, a 5-second delay is produced. On switching off. Capaci¬ 
tor Cl quickly discharges and the relay opens. 

A O.Ol/iF (600V) capacitor should also be connected 
across the power on-off switch ofthe amplifier if not already 
present. And value of C2 may be increased to 470pF if a 
longer delay of 7.1 seconds is desired. 
i The circuit can easily be assembled on a general-purpose 
board, and should pose no problem to anyone who has 
already assembled an amplifier. 

S' VIVEK MEHRA 

Listening Bug 

;jt is a simple, inexpensive and hi-fi device for listening to the 
conversation going on in an adjoining room or for the 
‘parents wishing to keep a strict vigil on the activitiesiof their 
.children through the sounds in childrens’ 
ieVening project for an experimenter. 

The sound signals (even at a distance of 5metre$fromtbc 
mike) are picked up by the condenser microphone, and 
converted into electrical variations which are amplified by 
the op-amp IC 741 used in the invert!^ mod* a single 

supply using divider network of resistors. Thegaki 0f lC741 
roan be set by varying 

The output of 1C 741 is further amplified by thepush-pulf 
amplifier using transistors ACI87/ AC (88 pair A shielded 
wire should be qsgd to suppress hum forcarryirig the output 
signal from 1 the output ofthe amplifier to spefWHhted 




the other warn. Alternatively, from point € onward#, the 
amplifier can be dispensed with by feeding We output of the 
1C 741 to the pick-up .point of an ordinary transistor radio. 

The condenser microphone may be housed in a proper 
enclosure to increase its sensitivity. R,K. GUPTA 

Mind Reader Using Digital Display 

Think of a number between 1 and 99.toggle the 

switches in the groups wherever the number in your blind 

exists . press read switch, and there glows your 

number! Next time for your school science exhibition you 
can build this Mind Reader circuit. All you need is a couple 
of ICs, switches* etc and a suitable cabinet. 



The taind riader works on binary number system, which 
uses (mfy symbols *0’ and ‘1* (known as bits) to form A 
numbin'- To encode decimal numbers Us BCD format, fuur 
bmdry bits are required. The BCD format is also called 
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uses. 

A 2-digit deciipaj number, say 89, can be expresseda# 
iOOO 1001 in BCD digit group. Here 1000 denotes 8 in for, 
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8 9 18 19 28 29 
38 39 49 -■M 

■w're 

96 99 

- . 


4 5 8 7 14 151817 
34 25 28 ?7 34 36 

" 38. 37 44 '48' 48 , 47 

54 56 86 57 64 85 

66 87 74 76 76 *77 

84 85 86 87 94 95 

98 97 i 


3 3 6 7 1313 18 17 
33 33 28 27 33 33 

36' 37 43 43 48 47 

53 -S3 88 •’BP' 82, 63 

86 67 72 ' 73 76 77 

83 83 86 87 W 93 

96 87 


1 3 5 7 9 1 11 13 15 
17 19 01 23, 25 37 

■ 39" 31 33 35 37 39 

41 43 45 47 49 51 

53 55 57 59 51 63 

'6$ 87 69 71 73 75 

77 79 81 83 85 87 

6» 91 93,95 97 99 
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tens place and 1001 denotes 9 in units place. By toggling the 
switches in the different sets of numbers either 1 or 0 is 
generated, depending on whether the number exists in the 
group or not. Eight switches designated SI to S8 are 
arranged in order from right to left in the BCD code. The 
number 80 exists in SI and S4 groups for the units digit 
giving 9 and in S8 group for tens digit giving 8. Similarly, 73 
represented as @1110011, will appear in the groups SI, 82, 
S5,$6andS7. ■ i > - 1 * 

Thp. tpir^tut can be hooked up as shown in tire diagram. 

; Any comnfon anode type 7-segment display may be used. 

^n.-Attnadbcicn >9 groups, each digit ® the tens 
and units- place isfirst expressed in binary code. Now stait- 
ing £^ ^7i^ to kft M each place where i appears the: 
number should be written tn the corresponding group. That 
ia, h will gentrete tbe same code required to represent the 


However, you will fmd that all the single digit numbed; 
viz, 1 to 9 also appear in the groups S5 to S8. This is done to 
keep the display blank in the tens place, should one think of 
a single digit number. 

The whole thing may be enclosed in a suitable cabinet. It; 
will give you hours of fun ip the next science exhibition. 

. K. BARUA 

I€ Fuzz For Guitar 

Here is another addifiup to my series of circuit 
electronics music novelties, an 1C Fuzz unit for guitar.' " ' 
unit gives a snaring fuzz along with a good sustaining cfl 
using a single 1C (LM324). 

° Fuzzeffectis produced basically by distorting the signal 
frqra the guitar pick-up and mixing it with undtetortpdj 
- signed-tothe desired level ■.’$& 
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The op-amp A1 is rigged as a non-inverting amplifier, 
which amplifies the guitar pick-up signal. The signal is then 
fed jto op-amp A2 which has two silicon diodes in the feed¬ 
-back path to produce distorted sound, The 2200pF capaci¬ 
tor (C5) is put across diodes D1 and D2 to remove the noise, 
fi', The output of A2 is filtered using the RC filter and fed to 
op-amp A3 which is connected as a mixer. Here the ampli¬ 
fied guitar signal as well as the distorted signal are mixed at 
proper levels to produce the required fuzz effect. 

Those who want only a mild fuzz effect can use a 100k 
resistor across the diodes D1 and D2. There is lot of scope 
Tor experimentation by decreasing R13 or by increasing 
R14. 

This circuit has been tested with the amplifier circuit 
(Solidstate Guitar Practice Amplifier) and is giving good 
results. The footswitch S1 is used to switch the guitar in and 
out of fuzz circuit. The VR1 is set to such a level that when 
the unit is switched in and out there is no change in the 
Overall volume. 

S.A. SRINIVASA MOORTHY 

Power Failure Indicator 

There are several circuits for piower failure indication built 
around 741 op-amps, logic gates etc. Most circuits using the 
741 op-amp suffer ,from DC offset problems. The circuits 
which make use of logic gates are very reliable bpt the wiring 
and construction are slightly complicated. Besides these, a 
PCB with 1C holding provision must be procured. 

These above mentioned problemacan be dlimioated by 

V2 


our innovative circuit. This novel type of indicator incorpo¬ 
rating a silicon controlled rectifier (SCR) as the only static 
switching element, is functioning very well for many months 
in our science centre office. An SCR with high voltage rating 
is used here to minimise any possibility of spurious 
triggering. 

The mode of operation of this circuit is very simple and 
this simplicity is a positive factor in improving the reliability 
of the same. 

When the power is switched on for the first time, the red 
LED glows because the SCR remains off, owing to lack of 
gate trigger. Now if the pushbutton switch is pressed 
momentarily, the SCR receives the required gate, trigger 
pulse through the current limiting resistor R4. Thus the 
SCR is turned on. Due to the self-latching property of* four 
layer semiconductor diode, the SCR continues to conduct 
current even when the gate drive is removed. 
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New for obvious reasons, the red LED goes off. The green 
LED begins to glow because it gets the required supply by 
the Voltage dropdcveloped across R3 during the conductive 
state Of the SCR. the whole picture described above is held 
alive indefinitely, as tong as the,, power remains available.. 

Now suppose load shedding or other type of powerfailure 
comes about. It is evident that once the power failure takes 
place, the whole picture in the latched position of the SCR 
will be upset. Once the anode supply of the SCR is inter¬ 
rupted fora brief interval, the SCR remains non-conductrve 
even When the supply is restored. Thus on restoration of the 
power, the SCR is pulled hack immediately to the first phase 
(red LED glowing). This mechanism ‘remembers’ the event 
of power failure. The circuit can be reset by pressing the 
pushbutton again as before. 

The voltage regulator IC 7812 can be omitted if a reasona¬ 
bly spike free, steady voltage is available. (A zener diode 
stabiliser may be used.) 

A spike free, stable power source should be provided to 
eliminate the false (dv/dt) triggering of the SCR, and also 
for ensuring the protection of the LEDs. 

The unit should cost around Rs 20 without the power 
supply. 

Total current drain during the power on period is about 
60 mA. 

BOVS OF ELECTRONICS SECTION, 
HINDU SCHOOL SCIENCE CENTRE, 

CALCUTTA 
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Electronic In/Out Indicator 

Most of us ate familiar with in/out indicators near letter 
boxes in our houses which indicate whether or not die 
person concerned is at home. They are normally made up of 
wood. But now in this age of electronics, won’t it be better toi 
use electronic in/ out indicators? Here is a very simple circuit 
that can perform this task by displaying the information on 
three common-cathode 7-segment displays. 

When the SPST switch SI is open, it indicates the ‘id* 
state, and the AC 127 transistor is turned on. When St is 
closed, indicating the ‘out’ state, the 2N2907 transistor is 
turned on. The corresponding segments are lit in tins two 
cases. Let us now examine how the segments are connected. 

If we want to display the in or out information, we notf : 
that the band c segments of the first display (DISl), and the 
c and e segments of the second display (DIS2) must always 
glow. So they are connected directly to the supply vi* 
current-limiting, resistors. To display ‘in’, the only other 
segment that must be lit is segment g of D1&?. So this' 
segment is activated by the AC 127. Similarly, to display 
‘out*, the other segments that must be lit are a,d,e,f of D1S T; 
b,d,f of D1S2; and d,e,f,g of D1S3. All these segments am 
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activated by the 2N2907. 

The circuit is powered by a 6V DC source, which can be 
conveniently built, as shown. 

1NDRAN1L SEN GUPTA 


Call Bell With Memory 

This project does not cost much at Rs 90, and youngenthusi- 
asts would find it quite interesting. It also does not go fully 
into electronics but involves only the basics of the field. 

Though this project is mainly for hobby purposes, if one 
desires it can also be mounted up to serve as the house bell. 
When S2 is depressed and left on, and then the bell is rung, 
the LED will start glowing and remain in that state until S2 
is again depressed. 



SWITCH 


If you are going out, you can press switch S2 and on 
returning if you find the LED is on, it means that someone 
had come while you were away. 

Slis an ordinary bell switch. S2 can be set as many times 
as desired by simply depressing it. 

AMR1SH KUMAR 


Advertising in EFY 

rtfrS 

Try it Yourself! 


-EFFs‘ 

ANNUAL 

NUMBER 

1986 

Preparations have started for the 
next annual number which will 
bring together all the important 
information regarding Indian 
manufacturers and distributors of 
electronic goods in one place under 
the Directory section. 

Besides addresses, telephone numbers, grams, 
telex etc, this section will incroporate such valuable 
information as the year of establishment. numl>er of 
employees, size of the unit and its last turnover, and 
the products manufacturcd/distrihuted/handlcd by 
each unit 

Buyers' Guide section, which has proved 
Its usefulness over the years, will be 
enlarged to Include the latest components 
and products. And, ns before, this annual 
will also carry a number of Informative and 
constructional articles. 

Names and designations of the chief executives of 
electronics firms will lie included in the Directory 
section. 

This year's annual number will also 
Include an Index of brand names to help 
yon locate the manufacturers of goods 
whose brand names only ore known to you. 

Manufacturers, distributors and representatives of 
foreign electronics firms in India are requested to fill 
up the Info Sheet provided on the next two pages of 
this issue and return it immediately. This will enable 
us to include the information regarding their 
companies, free of cost and obligation, in the Annual 
Number 1986. The form must reach us, duly filled, 
lutest by October 10. 

Slnee this An nual will be referred to by 
the readers for a long time, your 
advertisement In It is likely to be seen by 
them again and again. You may therefore 
reserve the maximum possible spaee for 
advertising In H. 

Please send your Instructions early to 
help ns provide a good position to yonr 
advertisement, 

ELECmOMCS FOR YOU 

605 ‘Siddhartha’, 96 Nehru Place 
New Delhi 110019 
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Manufacturers, distributors and representatives of 
foreign electronics firms are requested to provide 
the latest, authentic and complete information 
regarding their companies for inclusion in the 
Directory and Buyers' Guide to be published with 
the Annual Number 1986. This information will be 
published free of charge and obligation, after 
suitable editing. 

NAME & ADDRESS: Please give the full 

postal address of your head office, factories (if 
applicable), branches, etc, along with phone nos, 
telex nos, and grams under (A). Addresses of your 
principals/distributors should be given under (B). 

Please ( V *"'"') off whichever is correct: 


We are □ Manufacturers □ Distributors □ Representatives of foreign firms □ Dealers only' 1 
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ADJUSTABLE 

VOLTAGE POWER SUPPLY 
USING IM1II 


I t is difficult to use adjustable voltage thiee terminal 
regulators in constructing wide range adjustable vol¬ 
tage power supplies because in these regulators the 
maximum available output current is determined by 
the output voltage setting. With the 1..M317, for instance, if 
adequate heatsinking is provided, lor a 5-volt input-output 
voltage differential the internal current limiting circuitry 
limits the output current to 2.2 amps. However, since the 
device is provided with safe area protection, which limits the 
maximum power dissipation of the package to 15 watts, the 
available output current tails with increasing input-output 
voltage differential. At a 25-volt input-output voltage differ¬ 
ential, the safe area protection circuit limits output current 
to about 600 mA only. 

This dependence of output current rating on output vol¬ 
tage setting is undesirable, for it not only makes the power 
supply inconvenient to use but also unnecessarily bulky and 
expensive. To survive an overload under a condition of low 
input-output voltage differential, the transformer and recti¬ 
fiers would have to be rated tor at least 1.5 amps. On the 
other hand, these components would not be effectively uti¬ 
lised when the power supply is set to deliver a low output 


voltage (and is hence operating under a large differential). 

l'he output voltage of the power supplv circuits described 
in this article is variable Irotn 1.25 volts to 25 volts and the 
maximum output current remains fixed, irrespective ol out¬ 
put voltage setting. In addition, circuits delivering an output 
current in excess ol 1.5 amps (the maximum output current 
rating ol the 1.M317 used by itself) arc also described. 

A basic adjustable voltage regulated powei supply circuit 
using the 1.M317, such as that shown in Fig. I, as well as a 
brief explanation of the working of the I .M317 has already 
been given in an earlier issue of Electronics f or You (EFY, 
Dec. 19K4). The 1.M3I7 is a complete regulator having 
internal feedback, regulating and current passing elements 
and incorporating various types of protection circuits such 
as current limit (which limits short circuit current to about 
2.2 amps), safe area protection (which limits package power 
dissipation to 15W for the 10-220 package and 20W for the 
10-3 package), and thermal shutdown (to limit junction 
temperature lj to about 150°C). 

In operation, the I .M317 develops an accurate reference 
voltage, typically 1.25 volts, between its output <oui)and 
adjustment (ADJ) terminals. This reference voltage when 
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Fig. 1: Basic regulator circuit using LM3I7. 

impressed across the program resistor RI sets up a current 
II - Vru , RI in Rl. II along with the quiescent current Udj 
from the adjustment terminal of the 1C flows in the output 
voltage set reststorVRlf usually a potentiometer), so that the 
voltage Vp developed across VRI is Vp = (II + Iaui) VR1. 

I he output voltage Vo at the output of the regulator is hence 
Vo - Vp *■ Vkii given by 

V„ - Vkii (H V ?‘) + | M ,j. VRI 
Rl 

I he 1.M317 is designed to minimise I aim and also to make 
l aim independent ot line and load changes. I o achieve this, 
all the quiescent current is returned to the output terminal, 
thus establishing a minimum 'load current requirement, 
typically, I aim - 50pA and AIaim = 0.2juA. I he typical 
minimum load current requirement is 3.5 mA, but in some 
devices it may be as high as 10 ntA. 

By selecting Rl = 100 ohms, I equals 12.5 mA, and the 
condition of minimum load current is met. Also, since 

II » I sim, the expression lor output voltage simplifies to 

v s/ . - VRI 
Vo - Vrii (1 + - - 

Rl 

As explained previously, the output current in a simple 
circuit such as this is dependent on the output voltage set¬ 
ting. With increasing input-output voltage differential, the 
maximum available output current reduces since the safe 
area protection circuit within the IC limits package power 
dissipation. 

In Fig. 2, transistor 1 I alongvuth current limit resistor 
Rsc limits the maximum output current to 0.5 amp, regard¬ 
less ol output voltage. Should the output current begin to 



Fig. 2: 1.25V to 25V, 500mA regulated power supply using 
LM317. 


exceed 0.5.amp, the voltage developed across Rsc will be 
sufficient to turn on T1 which then shunts VRI, thereby 
reducing output voltage to the extent necessary to maintain 
the output current within the 0.5 amp limit. Under output 
short circuit conditions, the safe area protection circuit 
within the 1C will itself limit the output current to 0.5 amps 
as the device would then be operating under an input-output 
voltage differential of almost 30 volts. 

When the LM317 is used in a circuit.such as that shown in 


Ti 

MJ2955/2N 5876 



F'ig. 3:1.25V to 25V, 1,3-ampadjustable voltage regulator using 
pnp external booster transistors. 

Fig. 2, the maximum output current is limited to about 0.5 
amp only. The maximum output current can however be 
raised if required by the addition of an outboard series-pass 



Fig. 4:1.25V to 25V, 2.5-amp adyustable voltage regulator using 
npn external booster transistors. 


transistor as shown in Fig. 3 where an external pnp booster 
transistor is used to raise the output current rating to 1.5 
amps. 

At low output currents ( < 0.4 amp), the voltage deve¬ 
loped across R2 is insufficient to bring the external current 
booster transistor T2. into conduction and the entire output 
current is obtained via the regulator 1C alone. When the 
output current exceeds 0.4 amp, the voltage developed 
across R2 is sufficient to bring T2 into conduction,and the 
output current is then derived via the regulator IC as well as 
the booster T2, Rsn along with Tl limits the output current 
to about 1.6 amps. As the output current approaches 1.6 
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_ Fig. 5: Actual-size common PCB layout for all the circuits. 
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Fig. 6: Components layout for circuit in Fig. 2. 

amps, the voltage drop across Rsi i brings Tl into conduc¬ 
tion and it shunts Vk, thereby teducing the output voltage so 
that the output current remains within the 1.6 amp limit. 

Should a short circuit occur across the output, Tl is 
driven hard into saturation and its collector potential falls to 
about 0.2 V (relative to its emitter terminal). At this time the 
output voltage is Vo = Vi> + Vatt = 1.45V. Hence the short 
circuit current is limited to 1st■= 1.45V/(Rsci + Rsci). With 
component values as shown, this works out to approx 1.9 
amps. 


Fig. 7: Components layout for circuit in Fig. 3. 
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Fig. 8: Components layout for circuit in Fig. 4. 

For higher output currents, a number of pnp power tran¬ 
sistors, each with a series emitter resistor, may be connected 
in parallel and used in place of T2 as the external series-pass 
element. However, at high output currents ( > 2 amps), 
better load regulation is achieved with the circuit shown in 
Fig. 4. Since high power pnp transistors are both expensive 
and difficult to obtain, the circuit in Fig. 4, which makes use 
of readily available and inexpensive npn power transistors, 
works out cheaper, although it makes use of one extra 
transistor. □ 
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M ERATURE 
CONTROLLER 


R esistance temperature detectors (RTDs), ther¬ 
mistors. solidstate devices and thermocouples 
are well known as temperature sensing elements. 
RTDs give linear output and oiler temperature 
range of -220° to 550 P C, whereas thermocouples are non¬ 
linear in character and they need cold junction compensa¬ 
tion in measurement circuit. I heir output is too low 
compared to RTDs which are excited externally to get proper 
output. Thermocouples are available in various ranges and 
are particularly uselul for higher range of temperature, i.c. 
from -200“C to about 2500"C. Recently, ceramic style pro¬ 
tection tube and ceramic fibre in place of asbestos insulation 
has improved thermocouples' temperature capability and 
resistance to corrosive environment. 

In this article, use of temperature sensing elements, such 
as RTDs and l'C’s in temperature controller, has been dis¬ 
cussed and design of temperature controller with defined 
band of temperature has been explained. These controllers 
have many diverse applications such as motorised valve, 
motor actuator, magnetic valve etc in the process control 
applications and in heating and airconditioning circuits. 
These controllers are found to give a control accuracy of 
0.25% to 0.5%, of FSD. 

Principle of temperature controller 

Popularly known as PT-100, a platinum resistance bulb is 
used as one arm of the Wheatstone bridgeas sensing clement. 
Its calibration characteristics are shown in Fig. I. This 
bridge when connected to 100-ohm resistanceand excited by 
5V DC source, would give an output proportional to the 
ambient temperature. This is amplified by an op-amp and 
fed to a voltmeter which has been calibrated for measure- 

Mr Krishna Gopal is Scientist ‘C m the Research & Development Estt 
(Engineers) of the government of India's (Ministry of Defence) Research & 
Development Organisation at Pune. 


merit purposes. 

Theoretically obtained voltage Vah from bridge can be 



Characteristics for Platinum Resistance Bulbs (to DIN 43760) 
(Tolerance from characteristics approx. ±0.3%) 
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Fig. I: Calibration chart for PT-100. 
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Fig. 2: Block diagram for two set-point comparator. 
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Fig. 3: Circuit diagram for temperature controller, 
found out from the following equation: 

!(2R + AR) 


After amplification through op-amp having R F as feed¬ 
back element, output voltage can be arrived at by the follow¬ 
ing equation: 
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Vo = Vab * _ 

Rl 

It can be seen from the above equations that output 
voltage is a function of AR, i.e. the variation in the trans¬ 
ducer resistance. 

In order to reduce error due to load connection, trans¬ 
ducer is connected in three wire system. Since, length of 
incoming/outgoing leads of the transducer depends upon 
the location where temperature is required to be sensed, the 
resistance effect introduced due to these lengths is nullified 
in this way. 

The amplified voltage is fed to comparator where set 
point and measured output is compared and the difference 
of the two signals is amplified and used to bias the transistoi 
to operate the relay. Thus, the circuit for controller consists 
of only a preset, a comparator and a switching stage to 
convert electronic thermometer into thermostat. 

A set point is selected by pressing pushbutton and adjust¬ 
ing 10-turn potentiometer with screwdriver till the desired 
value is indicated by the meter. This value is indicated at pin 
2 of 1C shown in circuit. If the measured voltage at pin 3 is 
greater than reference temperature set at pin 2, voltageat pin 
6 is high. A current will flow through biasing resistor R3 
which is sufficient to cause drop of about I.5V across R4. 
This is more than enough to make transistor conduct. 

A number of comparators arc used for achieving two or 


three set points, and process control for two or three defined 
points of temperature can be easily achieved with this 
circuit. 

Thermocouple can also be used in the present circuit with 
a little modification in the measurement circuit. The output 
from thermocouple is directly obtained depending upon 
cold and hot junction temperatures. Since temperature of 
cold junction depends upon ambient temperature, the ther¬ 
mocouple has to be cascaded with Wheatstone bridge output 
for adjustment of ambient. If this set-up is to be used with 
either RTD or TC, two-way switch can be used to connect 
either sensing elements desired for any particular range of 
temperature. 

Operational requirement 

If the period of duty cycle of the relay happens to be too 
much, the relay is found to chatter. A 220-ohm potentio¬ 
meter is provided in feedback circuil of the comparator. 
This should be adjusted to reduce or increase the gain in the 
feedback to avoid this defect. The operation, otherwise, is 
very simple. 

Electronic circuit for temperature control is better suited 
where accurate control is required. Thermostats arc used for 
rough control. Being electromechanical devices, they wear 
out and therefore repeatability is lost. Hence electronic 
control is good for accuracy, repeatability and better 
resolution. O 
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LABELS AND CABLE MASKERS 

Starlite has designed ready-to-assemble 
Labels and Cable Markers to be assembled at 
site without waiting for engraving They can 
be readily altered if necessary and are 
cheaper than other types of labels used with 
fixing screw or adhesive 



KTA CABLE MARKERS 



LABELS AND CABLE MARKERS 

The ready-to-assemble labels are supplied 
in a handy kit form also, containing label 
holders, letter-figures, spacers and end stop 
for assembling 50 different labels They can 
be very conveniently used for marking ori 
cables by fitting it with alpha strip of 4mm 
These RTA cable markers can be used either 
at the end of cables or at any intermittent 
position. Legends up to 14 digits can be 
assembled. 

Contact: Starlite Enterprises. 124B Viveka- 
nanda Road, Calcutta 700006. 


PUSHBUTTON TELEPHONE 

Kayjay Pushbutton Telephone KJ ICO is an 
elegant handy telephone instrument with soft 
touch keyboard, 17-digit dialling facility, 
mute button for private conversation, on/off 
ringer switch and last number redial facility 



PUSHBUTTON TELEPHONE 

Single piece unit for table or wall hanging is 
also available. 

Contact: Kayjay Engineers, 123 Mahatma 
Gandhi Road, Bombay 400023. 


PCB REPAIR KIT 

Eltecks Corporation offers PCB Repair Kit, 
making available ail the materials required for 
the PCB repair, in one pack at economical 
prices 

The kit consists of Eltecks air-drying con¬ 
ductive silver preparation No 1228. paste 
thinner 0070, special solder wire, soldering 
flux, brushes and other miscellaneous mate¬ 
rials which are required These are packed in 
a decorative wooden box for the user's 
convenience 

The kit is useful in all industries, irrespec¬ 
tive of their nature where quick, convenient 
and reliable repairing/servicing is required 
for the electronic/electrical equipment. 
Contact■ Eltecks Corporation. C-314 Indus¬ 
trial Estate, Peenya, Bangalore 560058. 


SELF-ADJUSTING CUTTER-STRIPPER 

Cycl-0 has developed a new Self-adjusting 
Culter-cum-Stripper for electrical cables up 
to 5mm in diameter 

The stripper strips wires of up to 25 
mm/2 54 cm in length. In one minute, the 



SELF -ADJUSTING CUTTER-STRIPPER 

stripper gives minimum 100 strokes 
Contact: Cycl-0 Computers. 625 Panch- 
ratna. Opera House. Mama ParmanandMarg. 
Bombay 400004 


DIP-SOLDERING SYSTEM 

Control Signals has developed a versatile 
Dip Sol during System (or mass soldering of 
PCB assemblies The system incorporates a 
soldoi bath with roboust and reliable sealed 
cartridge heateis and a precision tempera¬ 
ture controller The equipment has its own 
unique dipping mechanism which takes care 
of different PCB sues, weights and solder 
level in the bath 

This Dip-Soldering System can oe coupled 
to a foam-fluxer and preheater developed 
especially for this application The complete 
system (foam-fluxei, preheater, dip- 
soldering plant and cleaner) comesm various 
sues and solder capacity 

Unique heater design and heating sche- 
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dulo reduces dross formation to a minimum 
and maintains a uniform temperature distribu¬ 
tion The dipping can be manual or automatic 
with precise tuning and controlled motion 
Contact Control Signals, C-62 Han Nagar 
Ashram. Mathura Road, New Delhi-110014 


INK CARTRIDGES 

The latest Ink Cartridges developed by Suvi- 
chem is suitable for Taylor's recorder model 
90 J. 

Suvichem slow diying inks filled in these 
cartridges can be supplied with red, green, 
blue, black, violet, orange and yellow 
coloured inks. The cartridges are made from 
best quality high density polytheylene. Ink 
cartridges as per specifications can also be 
supplied. 

Contact: Suvichem Inks, 1064 Shahabad, 
Bareilly 243003. 


DIGITAL TEMPERATURE 
IN0ICAT0R/C0NTR0LLER 

Beacon Digital Temperature Indicator/Con¬ 
troller model IC-96 digitally indicates 
temperature : in various ranges from -100"C 
to 4 500 , 'C with 3-digit bold displays. It has a 
built-in comparator and relay that can be set 
to any desired temperature value on the 
scale. 

The indicatoi, controller is housed in com¬ 
pact 96 mm « 96 mm panel mounting case of 
150 mm depth The accuracy is ±1% for indi¬ 
cation as well as control One changeover 
contact of the relay is available for outside 



DIGITAL TEMPERATURE'INDICATOR'CONTROLLER 
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use. The contact capacity is 3A at 230V AC. 

Green and red dual LED in the front dial 
indicates relay position. The instrument 
works on 230V AC mains ±10% variations. 
Contact: Beacon Industrial Electronics Pvt 
Ltd, A-13 Shri Ram Industrial Estate, Katrak 
Road, Wadala, Bombay 400031. 


AUTOMATIC DIBITAL 1C TESTER 

Agronic-46 is microprocessor based Auto¬ 



matic Digital 1C Testei suitable for almost all 
CMOS and TTL ICs having maximum of 24 
pins. 

Agronic-46 has a simple keyboard for 
entering 1C type numbers which are dis¬ 
played on 5-digit bright LED display, The sin¬ 
gle touch of 'TEST' key enables functional 
testing of the 1C The result of 1C being func¬ 
tionally good or defective is indicated by‘GO 1 
and 'NO-GO' LED indicators. 

It incorporates built-m overload protection 
to pievent damage to 1C tester and 1C for 
defective or wrongly loaded 1C It is internally 
programmed for testing of almost all CMOS 
andTTL ICs Agronic-46 speeds up 1C testing 
with speed being determined by insertion or 
removal of 1C in zero insertion force sockets. 
Contact. Agronic Instruments Pvt Ltd, 201 
Shivshakti Industrial Estate, Near Shreyas 
Cinema, L.B.S Marg. Ghatkopar (W), Bom¬ 
bay 400086 


FLAME FAILURE DETECTOR 

Otronic has developed Flame Failure Detec¬ 
tor type FFD/L incorporating adjustable sen¬ 
sitivity and fixed sense-delay for monitoring 
flame presence in furnaces and boilers, relia¬ 



bly and automatically. 

The presence of a flame energises the relay 
instantly and failure of the flame for a preset 
duration de-energises it. The delay ensures 
that a real failure has occured and not a 
flicker or momentary interruption. The sensi¬ 
tivity controls adapts the monitor to a weaker 
or stronger flame as the case may be. 

Type FFD/L is suitable for luminous yellow 
flames such as in oil or coal fired furnaces 
arid boilers and uses photoelectric scanner. 
The whole unit is environment-proof with 
built in surge protector and housed in cast 
aluminium. 

Contact: Otronic, P. 0. Box No. 2118, Lawyers 
Chambei-Ground Floor, 18 Picket Cross 
Road, Bombay 400002. 


MOULDED MAINS AND 
EXTENSION CORDS 

Flarry Electronics manufactures a vast range 
of moulded Mains and Extension Cords 
including 2-pin 5A plug in different shapes, 
3-pin SA plug in two shapes and 3-ptn 15A 
plugs; and also 30A moulded cord All the 
moulded cords are suitable for 250V AC. 



MOULDED MAINS AND EXTENSION CORDS 

The plugs are moulded with 2 and 3-core 
wires with the required lengths of cable. The 
extension cord is manufactured in the same 
shape as that of the mams cord to suit identi¬ 
cal current ratings. The brass parts are used 
as per ISI specification The PVC used is of 
high dielectric insulation. 

Contact■ Harry Electronics, 227 Unique 
Industrial Estate. Off Veer Savarkar Marg, 
Prabhadevi, Bombay 400025. 


PCB CLEANING MACHINE 

Handles, Switzerland offers its HR-327 model 
of PCB Cleaning Machine which is a continu¬ 
ous cleaning station with combined conden¬ 
sate flushing and underside rotating brush 
device, with distillation unit. 

The continuous distillation of the solvent 
maintains constant quality of the cleaning* 
procedure. Any possible trace of water in the 
solvent is removed continuously by means of 
a molecular filter integrated in the distillation 
circuit. 

The completely enclosed station and the 
arrangement ot the cooling coils ensure ah 
extremely low loss of solvent. The cleaning 
trough has an acrylic hood to allow supervis¬ 
ing of the cleaning procedure. PCBs which 



PCB CLEANING MACHINE 

may not be cleaned at all, are automatically 
led onto a second transport level by a pro¬ 
gramme controlled switch. The cooling and 
heating cycles, coupled through a heat 
pump, are self regulating. It works off 
220V/380V, 50 Hz. 

Contact: Arem Electro-Technics India Pvt 
Ltd. 125 Vayupuri, Secunderabad 500594. 


HF COUPLER 

Bird's Model 4266 is a high power bi¬ 
directional HF Coupler with a continuous rat¬ 
ing of 1500 watts CW in the primary line. 

It has an nominal coupling flatness of ± '/« 
dB over the ffequency range of ±1/10 dB, 
providing a signal sample of forward and/or 
reflected power decoupled by 30 dB from the 
mainline. 

Owing to Model 4266's total symmetry in 
design, input and output can be reversed. 
Forward and reflected signal samples are 
available from the secondary line simultane¬ 
ously. Besides, the coupler’s directivity is 
guaranteed even at 20 dB. It has a low inser¬ 
tion loss of 1/10 dB and a VSWR of 1.05. It 



HF COUPLER 

measures power frequency, VSWR and 
attenuation. 

Contact: Inde Associates, 202 Vikram Tower, 
Rajendra Place, New Delhi 110008. 


ANTI FRICTION PADS 

StopSlip Antifriction Pads from Spirig, Swit¬ 
zerland are made of durable, flexible plastic 
material with extremely high coefficient of 
friction against other dry materials. 
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ANTIFRICTION PADS 

Placed above the table, they form an excel¬ 
lent working environment where small com¬ 
ponents can be easily handled as they do not 
slide or roll away when some pressure or 
force is applied to them. 

StopSlip pads are mechanically strong and 
can withstand rough handling, yet protecting 
delicate surfaces from scratching. 

Contact: Jamsons Engineering and Electron¬ 
ics Corporation, 175 Samuel Street. Post Box 
No. 5245, Bombay 400009 


SWITCHABLE DIP ATTENUATOR 

VRN International offers new series 7010 
Switchable DIP Attenuator that solves the 
problem of reducing the energy in a signal 
without introducing distortion. 

The 7010 is a balanced T-type attenuator, 
available in 50, 75 and 600-ohm impedance 



SWITCHABLE DIP ATTENUATOR 


values. This component is an 8-pole device 
with a standard 16-pin DIP configuration, 
available in standard attenuation increments 
of 0.1 dB to 1.5 dB. 

A precision laser trimmed thick film resistor 
network mated to a high quality gold contact 
switch system, the 7010 is available unsealed, 
or can be provided with a peelable, plastic 
adhesive which is easily removable after 
aqueous wash. 

Contact: Al-Tronics International, 243 Dr 
Cawasji Hormusii Street, 3rd Floor, Bombay 
400002. 


COMPREHENSIVE INTERFACE 
SYSTEM 

The Comprehensive Interface System (Cif) 
from U-Microcomputers Ltd is a modular 
interfacing system which provides 8- or 16- 
channel, 12-bit A/D input, 4-channel 12-bit 
D/A output, digital lines for input or output 
and timers. 

It is available for the Apple II and compati¬ 
bles, IBM PC and compatibles and tor U- 
Micro's own 32-blt micro the U-MAN series 
1000. In each case, the system consists of s 


digital card taking up a single slot in the host 
computer and an external case which houses 
the other units. This case also contains a 
power supply and easy-to-use connectors 
along the front. By removing tlie A/Dand D/A 
functions from inside, the electrically noisy 
environment of the computer itself true 12-bit 
resolution is achievable 
The functions are easily programmed for 
particular applications from most languages 
and operating systems. However, for the 
Apple II. a general-purpose suite of acquisi 
tion and processing software called ACQ- 
SOFT is available. This package allows data 
to be collected, displayed in graphical form, 
scaled, saved to disc or printer and includes 
statistical manipulations. 



COMPREHENSIVE INTERFACE SYSTEM 


Contact II-Microcomputers Ltd, Winstanley 
Industrial Estate. Long Lane. Warrington. 
Cheshire WA2 8PR. England 

POWER MODULES 

Gentron offers low cost L-series line of Power 
Modules 1 he L series offers a cost effective 
approach over discretes, and can include 
SCR, diode, bipolar, darlingtori, orMOSFET 
circuits 

The L-series is the first SCR bridge having 
terminals suitable ior printed ciicuit board 
use The cost ana problems of assembling. 



POWER MODULES 

isolating and heatsinking discrete compo¬ 
nents pro eliminated. The l-series features 
excellent thermal efficiency because of an 
exposed ceramic base plate and the patented 
Powertherm process which results in 
reduced heatsink requirements and morerel- 
mble operation. 

A variety of single phase, thiee phase and 
doubler circuits are available, as are also 'A H 
and full H configurations. The SCR modules 
are supplied in ratings of 13 to 42 5 amps and 
up to 280V AC 

Contact: Gentron Corporation, 6667 North 
Sidney Place, Milwaukee, Wl. 53209. USA. 

8M0 DISC CONTROLLERS 

Two enhanced SMD Disc Controllers for 


PDP-11 Unibus and VAX systems, with data 
transfer rates up to 1.8 Mbytes per second 
have been introduced by MDB Systems Inc 



SMD DISC CONTROLLERS 


Designated the MDB-DK11-RM and MDB- 
DK11-RP, the hex size controlleis will oper¬ 
ate disc drives with an SMD interface that can 
operate at the standard data rate of 1.2 
Mbytes per second, as well as the 1,8 Mbyte 
When used with Control Data 9762 or 9766 
drives, the disc controller will genet ate packs 
that are media compatible to DEC 
RM02/RM05 systems. 

The MDB-DK11-RM provides RM80, RM02, 
or RM05 emulation modes, and the MDB- 
DK 11 -RP provides RP06 emulation, making 
them transparent to most DEC operating sys¬ 
tems software. Either controller can support 
four physical drives A key feature of the con¬ 
trollers' capabilities is the melhod used for 
drive address mapping Other significant fea¬ 
tures of the controllers are on-board hard¬ 
ware ECC correction, firmware format, and 
firmware boot. 

Contact: MBD Systems Inc, 1995 N. Batavia 
Street, Box 5508. Orange, California 92267, 
USA 

DISITAL INDICATORS 

The MTL 633 and 634 from Measurement 
Technology Ltd are two new intrinsically safe 
Digital Indicators foi displaying process vari¬ 
ables. Ldbp powered, they drop less than IV, 
and can be connected into any IS 4-20mA 
loop without further certification 

Both models have 3Vi-digit liquid crystal 
displays, and feature built-in reference sig¬ 
nals for immediate on-site loop calibration 
without separate test equipment. Suitable for 
installation directly in the field, the units meet 
IP65 environmental conditions and may be 
mounted on a pipe/post, surface or panel. 



D1QITAL INDICATORS 

The MTL 633 is user-selectable for root 
extracting or linear applications, while the 
MTL 634 is linear only. Flow or linearly- 
derived signals can therefore be displayed. 
Contact: Measurement Technology Ltd, 
Power Court. Luton, Beds. LU13JJ, England. 
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KEIL 4020 



KEIL Plastic Film 
Capacitors in 
Box configuration 

A complete package 
for entertainment and 
professional electronics. 


:>-v ■ 
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Kothari Electronics & 
Industries Ltd. 

"Kothari Buildings" 
114. Nungambakkam High Road 
Madras 600 034. INDIA 

KEIL Capacitors—a generation 
ahead of others in technology. 



/ 

For your unique 
circuit needs 
KEIL has the 
answers. 

In collaboration with world renowned Plessey 
Italia (now AHCOTRONICS ITALIA S.p A) 

KEIL produces a complete range of plastic film 
capacitors to satisfy the specific needs of 
Black ft White—Colour TVs. telecommunica¬ 
tion equipment. Power Electronics, analog| 
Digital systems etc. 

Metallised Polyester/ 
Polypropylene Capacitors 

Produced to IEC standards using latest state- 
of-the-ail automated machines, Miniature, 
radial lead Metallised Polyesier/Polypropy- 
leno capacitors, m wide varieties, offer 
excellent choice to designers for selection 
of the right capacitors for specific functions. 
Ultra modern spraying and welding facility 
together with box encapsulation ensure 
excellent electrical, mechanical and environ¬ 
mental characteristics for reliable long term 
performance. 


Metallised Polyester Capacitors 


0 oto uF - 1 uF 


1000 oF — 6 8 uF 


0 0! uF — 0 47 uF 


1000 pF —0 33 uF 


MKt 1 58X 


MKT 1.67 


Polypropylene capacitors 


MKP1.71 I 1000 pF — 3 3uF 


KP 1.73 1000 pF —0 22 uF 


MKP 1.76 0 01 uF — 1 uF 


2S0V— 400V 


100 V—1000V 


260VAC 


100V—630V 


160V—630V 


630V—2000V 


260V—400V 



Precision Grade 
Polystyrene Capacitors 

Made to E 192 senes as per IEC specification 
upto a close tolerance of £0.5% with very 
high reliability and stability factor. Made 
specially for telecommunications and other 
precision circuit requirements. 


ks 1 16 

KS 1 30 
~ KS 1.39 
KS 2.34 
KS 2.31 


47 pF - 603000 pF 
47 pF - 34000 pF 
47 pF— 603000 pF 
47 pF —220000 pF 
10 pF — 100 pF 


63 V-1000V 

63V _ 

63V—1000V 
100 V—500V 
150 V 


We have a full-fledged application 
support group," which will help 
you to select the ideal capapitor 
Please write to us. 
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INDUSTRIAL ELECTRONIC & ELECTRICAL 
COMPONENTS HOUSE 


mcom 

uwh'uhCs 


TOGGLE, ROTARY, CAM, 
REVERSING, MOTOR CONTROL 



fcFSILON 


W.W. POTMETERS 


71/a. 


RELAYS & TIMERS 



MICRO SWITCHES 
CONTROL PANEL ACCESSORIES 

IMPULSE COUNTERS 

HOUR METERS 


3SKEURDN 

UBS? 


COUNTER METERS 
ROCKER & TOGGLE SWITCHES 


COIL WINDING MACHINES 

TRANSFORMER PARTS 
TRANSFORMER LAMINATIONS 


Chawla Trading Company 

1651. Radio M-iiket. Ohayiicith l\.ilau j Dliandm Uiowk Delhi 110006 
Phone 23603 1 . ill rims Rowland 



A Feather in our Cap! 

For the first 
time in India 
LCSO approves 
Metallised Polyester 
Capacitors 
(Box type) — Ours 


Our Polystyrene Capacitors 
too get the nod from LCSO 



RECiD OFF THE BANGALORE PALACE COMPOUND BANGALORE-560052 
PHONE 360864 TELEX 0845/8034 GRAMS ORRCEE" 
FACTORY. 45, METAGALLI. K.R 5 ROAD, MYSORE-570016 
PHONE. 25766 

- Abwil/dcEL/J3# -*J 


POWER LINE 
PROBLEMS?, 


| What do you have In common with the following: 

Tata Institute of Fundamental Kesearrh, Hombu\ 

Hindustan Acmnuulics Limited. Lucknow 
Indian (hn'orixiration Ltd (K & I)), Furidubud 
R.P S () (Ministry of Railways), Lucknow 
Indian Institute of Sciences. Bangalore 
.lawaharUii Nehru University, New Delhi 
lElectronics k Radui Devehiumcnt Ustt, bangalore 
(iitjrat Communication & Electnmlrs Ltd, liumriu 
International Alnxirl Authority of India. Delhi 
Uhablia Atomic Research Centre Ikimbuv 


1 all of them une sophisticated Electronic 
.^quipmcnl or Computer, which is susceptible to 
power line problems of voltage spike/surge, 

RF noise due to BSD, BMP, EMI etc. 
llSlgMBBH you too can Improv e the performance 
of your equipment by feeding it ■Ja^.lS4IU1B1IU, l l 
through HILL Po«vcr Line Iitolator.^^SH^ 

„ E.R.T 1 . (R) „ 

-\ /\ /\ T QgPt- of Electronics | 



% 


it. ot«^ 


Post BOX 6080, New DelhMIO 008 
Ph: 571 7943 Telegram: BITByTE 


COMPUTER 

REPAIRS 


FOR REPAIR & SERVICING OF 
THE FOLLOWING COMPUTERS 
AND PERIPHERALS 
IBM PC/PCXT 
APPLE lie, II PLUS, lie 
SINCLAIR ZX SPECTRUM, 
SPECTRUM + DISC DRIVES, 
MONITORS PRINTERS (EPSON, 
OKIDATA) 

CONTACT: 

AlFA PROJECTS 

B-7/101/1, SAFDARJUNG ENCLAVE 
NEW DELHI 110029 
TELEPHONE; 602415 
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SYMBOL OF QUALITY: J.J. TRANSFORMERS 



Our Programme: 

TRANSFORMERS FOR T.V., 

TAPE RECORDER, TWO-IN-ONE AND 
STEREO DECK. 

Power Transformer 
Step-down Transformer 
Step-up Transformer 
Output Transformer 
Isolation Transformer 
Line-matching Transformer 
Choke Transformer 
Auto Transformer 
Filament Transformer 
Modulation Transformer 
Input/driver Transformer 
Custom Built Transformer 

For further information kindly contact: 

J.J. ELECTRONICS 

A-23, Mayapuri Industrial Area, Phase II. 

New Delhi 110064 Phone: Fac 591839, Res 621258. 619526 


SEIKOSHA 


P^granunabie 

Th« Most Intelligent 

Printer- [MHNIHHHpHNRM 

If you want a printer 
only does 

what it is told, but REMEMBERS. What it was told, then 
the GP-25Q X Graphic Printer is for you. 


BOTH serial (RS-232C) and parallel 
(Centronics compatible) interfaces are standard. 



A Snuill Quantity uvjiluble Lx Mot k HURRY UP 


• SEIK0SHA-GP-700A Graphic Colour Printer 

• Floppy drive for Apple IP 

• Mono-chrome Monitors-12" Green Phosphor 

• 64K Memory Printer buffer 

• Wooden laminated Cabinet-cum-trolley 
housing whole micro system. 


DOMINION 


16. NEW QUEEN S ROAD 
OPERA HOUSE BOMBAY 400 004 
PHONES 3607 47 a 3ft 29 68 
CABLE DOMIRA 


MAKE WAVES WITH "SYSTRONICS" OSCILLOSCOPES »»» ss » 

* t ully Solid State liking 



* Ruggedised. Defence Approver! 

* Plug Ins Tot Versatility 

* Wide Band Width. DC-60 MHz 

* High Sensitivity 20 xlV/DIV 

* DC Coupled 2 Modulation 

a Rectangular CRT Wtth PDA 

* Built in Delay Line 

* Delayed Sweep 

* X10 Magnifier 

* 1 KHz Calibrate 
a Dual Tr*ce 

* • x 10 cm 7 Display Area 

PLUG INS 

A &Y2A Dual Trace 5mV/cm Add & Subtract 
1 mV/cm Cascaded Sensitivity 
a 6Y4 Pour Trace 

* 5FC1 Single Trace With 10U MHz Frequency 
Counter 

* &DM1 Single Trace With 3V» Digit DMM 

* 5P62 Dual Trace With Triple Power Supply For TTl 
And Op Amp ICs 

* 6Y22 Differential Amplifier For Power Line 
Engineering Application 

* 6Y7 Low Noise High Sensitivity Differential Amplifier 
(20 A&/ cm) 

* 6X2 Delayed Sweep Single Sboi facility 

* 5X1 Standard Time Base 

e 6C01 Curve Tracer For Display of Dynamic 

Characteristics of Acliva Devices _ 

Chooee other Models from the widest rsnge m the 
country Portable (606/DM. 660'DP) or Laboratory. 

Plug Ins (520 - Low Cost DC-20 MHz. 53R DC - 
35 MHz) Of Stand Alone (606/S. 606/D, 510/D. 

516 D. 515/S. 626/D) Band width 6 MHz to 60 MHz 
Single. Duel or Four Traces TV L ina. Frame or Mams 
Trigger. Frequency Counter, Digital Multimeter, 

Power Supply or Curve Tracer Option. 


SYSTRONICS 

MM <9-92. Induatnal Aim. f 0 Naroda 
flpgMR Ahmedabarf 392 330 


I 
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GP to make hard 
ferrites 

GP Electronics Ltd, a new company, is 
to set up a unit for the manufacture of 
hard ferri*es in technical collaboration 
with Tokyo Kikai Sangyo Company, 
Japan. 

The plant, located at Ambad in Nasik 
district of Maharashtra, will have an 
installed capacity of 660 metric tonnes 
per annum in the first phase which is 
proposed to be raised to 1200 metric 
tonnes in the second phase. 1 he raw 
materials required for the production of 
hard ferrites are readily available in the 
country. The main machinery and 
equipment incorporating the latest tech¬ 
nology have been imported from Japan 
and West Germany The company 
expects to start commercial production 
by September this year. 

To raise part of the capital, the com¬ 
pany had offered equity shares to the 
public. The company is confident of a 
good market in the country since hard 
ferrites are essential electronic compo¬ 
nents for a numbei of consumer as well 
as industrial products 

Blue Star signs 
agreement 

Blue Star Limited has signed an agree¬ 
ment with the French company Jeumont 
Schneider for the manufacture of elec¬ 
tronic PABX systems. 

The production at Blue Star's second 
factory at Gandhinagar is expected to 
commence in early 1986 with an invest¬ 
ment of Rs 350 million. The company 
will manufacture models Jistel 40,50,95 
and Jistel 200 which have modems for 
electric interface, and Jistel 500 and 
TLC 10 which are digital systems. 

As much as 50,000 lines are expected 
to be manufactured over five years with 
an expected turnover of Rs 500 million. 

Tandon to set up 
new plant 

Tandon Magnetics, leading manufactur¬ 
ers of 13.33crn floppy disc drives, pro¬ 
pose to set up a new plant at Nasik, 
Maharashtra. The initial capacity of 
plant will be about 5000 drives, and the 
production will be expanded to 20,000 
drives per annum in the second phase. 

At present Tandon manufactures 


13.33cm half height floppy disc drives at 
its SEEPZ plant in Bombay which are 
exported the world over and used by 
leading computer manufacturers in 
America and Europe. Its patented 
read/write head, the heart of a floppy 
drive, is used by all disc drive 
manufacturers. 

Since these drives are only half the 
height of an ordinary drive, computer 
manufacturers can install two Tandon 
drives in the place of one full height 
drive. This means that the computer 
user gets just over two megabytes of 
storage on his machine, enough to store 
all the text in a four-volume 
encyclopaedia. 

To keep these drives operational, Tan- 
don is setting up initially a full fledged 
service centre outside SEEPZ Service 
centres will be set up in other cities as 
and when the need arises 

C.H. Krishnan offers 
DESC certified ICs 

Analog Devices Inc., a leading manufac¬ 
turer of hybrid linear integrated circuits 
and represented in India by C H Krish¬ 
nan & Associates, has achieved certifi¬ 
cation from the Defence Electronics 
Supply Center (DESC) of the company's 
compliance with MIL-STD-1772. 

The military standard, which specifies 
certification requirements for hybrid 
manufacturing facilities, was introduced 
by DESC in an effort to standardise mil¬ 
itary processing and enhance the qual¬ 
ity of military hybrids 

The MIL-STD-1772 certification was 
sought m order to fulfil a future require¬ 
ment for producing MIL-STD-883B, 
Rev C. hybrid parts Certification to 
MIL-STD-1772 is evidence of Analog 
Devices' commitment to providing high- 
quality, high-reliability parts 

BEL to make glass tubes 

Bharat Electronics Limited (BEL) is con¬ 
structing a plant for in-depth production 
of one million glass tubes for TV picture 
tubes at Taloja near Bombay. This plant 
is being set up in collaboration with 
Corning of USA and France. The plant is 
expected to go into production during 
1986. 

BEL has also taken steps to expand 
the plant so that it can produce up to 
three million glass bulbs in si?es of 51 


cm and 35.5 cm, BEL will make use of 
indigenously available raw materials for 
production. ONGC plant at Uran pro¬ 
cessing crude oil from Bombay High off¬ 
shore installations will supply natural 
gas to energise the BEL glass bulb plant 
at Taloja. 

The BEL plant at Taloja is a continu¬ 
ous process plant, which will work 
round the clock in three shifts, employ¬ 
ing 50 executives and 500 workers 

ECIL to make mainframe 
computers 

The Electronics Corporation of India 
Limited (ECIL) has been designated to 
initiate the manufacturing activity for 
mainframe computers with foreign tech¬ 
nology However, the investment deci¬ 
sions on this are yet to be taken. 

The selection of the collaborator has- 
riot yet been finalised. The offers from 
two companies, namely, Control Data 
Corporation, USA and Bull, France have 
been shortlisted against a global tender 
floated by the Department of 
Electronics 

On ttie television front, ECIL plans to 
produce over 100,000 TV sets in 1985r86 
as against 57,000 in 1984-85. Of these 
50.000 will be colour TV sets including 
remote control CTV sets which were 
recently launched 

HTL tie-up with 
French firm 

The Hindustan Teleprinters Limited 
(HTL) is to sot up a factory at Hosur in 
district Dharmapuri. Tamil Nadu for the 
manufacture of electronic teleprinters in 
collaboration with Sagem of France. 

The project is expected to commence 
production during the current financial 
year in which 3500 electronic teleprin¬ 
ters will be produced. By 1988-89, when 
the fourth and last phase is expected to 
be completed, the production capacity 
will be 8000 units per year. 

HTL has also signed an agreement 
with its original collaborators— Olivetti 
of Italy—for producing electric typewri¬ 
ters. The company also proposes to 
develop Hindi and Tamil electric type¬ 
writers using knowhow from Olivetti. 
The prototypes for Devnegari end Tamil 
electric typewriters srs undergoing 
trials at the company's restarch and 
development laboratory. 
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your partner regarding passive devices 



Contacts you can rely on 

We can offer you an ideal connector suitable 
to couple electrical appliances and systems 
of devices. 

Our interface-connectors, of course, are 
compatible with IEC 48 B/126 meeting the 
r 




0203, respectively. • 

With modern connection techniques 
provided for (wire-wrapping technique, 
insulation displacement and crimp 
connection) we do meet your requirements 
as well. 

For completion purposes we deliver handles 
with straight ana squared-off cable bushing. 
For detailed information we will provide you 
with our catalogues and data sheets. 


■ p ^ r ' Y elektronik GDR-1026 Beilin Alexanderplatz 6 
c Haus der Elekti ondustne 

export-import Jelefon 2180 Telex 114721 
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TV SIGNAL BOOSTERS & 
VOLTAGE STABILISERS 

FOR TV, VCR, REFRIGERATORS, AIR-CONDITIONERS 




AUTOMATIC STABILISERS 
FOR TV & VCR BOTH 
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Principles & Practice of 
Laser Technology 

By Hrand M. Muncheryan, pub* 
lished by Tab Books Inc., USA; 
pages 298 (13 cm * 21 cm); sol! 
cover; price: US $ 13.95. 

Laser technology, like other scientific 
fields, has advanced to a stage where 
mere empirical methods of learning 
have become inadequate, putting stress 
on the fundamentals of the physical 
phenomena that pertain to geometrical 
optics, radiation and interferometry. 

This book is a highly informative 
handbook giving both the theoretical 
and practical aspects of modern laser 
technology like laser generation, sys¬ 
tems development, operation and appli¬ 
cations in the varied branches of 
industry, military and biomedical 
profession. 

The book is divided, into seventeen 
chapters which cover almost the entire 
gamut of laser technology. The intro¬ 
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duction to lasers in chapter one is fol¬ 
lowed by laser radiation principles in 
chapter two. Chapters two to five dis¬ 
cuss laser systems such as ionic, modu¬ 
lar, solidstate and diode. Liquid dye 
lasers are explained in chapter six while 
the industrial applications of lasers are 
described in the next chapter. 
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Metrological measurement systems 
are described in chapter eight while 
chapters nine and ten discuss aerial 
laser-beam and fibreoptic communica¬ 
tions. Principles of holography are 
explained in chapter eleven. The next 
three chapters examine the applications 
of lasers in fields of military, medicine 
and dentistry. 

Chapter fifteen describes atomic 
transmutation with lasers and laser sys¬ 
tems and characteristics are discussed 
in the next chapter. The last chapter of 
the book gives a selected collection of 
laser-aided developments in various 
fields. 

The five appendices at the end of the 
book provide additional information and 
data on important aspects of laser tech¬ 
nology. In all, the book professes to 
teach the principles and practices of 
laser technology and in this sense it will 
prove useful for both the hobbyist and 
the professional. —R.B. 

Microprocessors: 
Essentials, Components 
and Systems 

By R. Meadows & A.J. Parsons, pub¬ 
lished by Galgotia Publications Pvt 
Ltd, New Delhi; pages 250 (18.5 cm * 
24 cm); hard cover; price: Rs 150. 

Since the advent of computers or 
microprocessor-based systems, there 
1 has been an innundation of books on 
microprocessors which are either too 
theoretical or too technical for the ordi¬ 
nary user. This book on microproces¬ 
sors tries to combine the theory and 
concepts required by the beginner with 
the practical and specialised applica¬ 
tions of microprocessor for the higher 
level of users. 

The book, divided into eight chapters, 
begins with an introduction of the basic 
hardware units making up a typical di¬ 
gital computer system and some 
important terms associated with com¬ 
puting systems. Chapter two describes 
the basic concepts concerning binary 
numbers and computer arithmetic. 

Logic devices, circuits and opera¬ 
tions, the general hardware fundamen¬ 
tals are discussed in chapter three. The 
basic building blocks and concepts 
associated with digital logic circuits and 
systems are also considered here. 
Chapter four describes the basic archi¬ 
tecture and the principles of operation 


of a microprocessor system. This chap¬ 
ter provides a link between the general 
concepts contained in the first three 
chapters and the more detailed software 
and hardware subjects in the following 
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chapters. The internal architecture of 
two widely used microprocessors—the 
Rockwell 6502 and Ziiog Z80-is des¬ 
cribed in detail here. 

Chapter five explains the methods 
used to program the microprocessor to 
perform its tasks; types of instruction, 
addressing modes, machine andassem- 
bly code programming. Computer stor¬ 
age devices—magnetic, disc, tape and 
semiconductor memories—all the devi¬ 
ces commonly used to store programs, 
data and results are examined compre¬ 
hensively in chapter six. 

Chapter seven discusses the con¬ 
struction and operation of peripheral 
equipment to and from the computer 
like input keyboard devices, printers, 
LEDs, LCDs, VDUs, graph plotters etc as 
well as interfacing techniques and A/D, 
D/A conversions. 

The final chapter gives some practical 
examples of the use of microprocessors: 
in weighing, waveform synthesis and 
central heating control to show the ver¬ 
satility and advantages of microproces¬ 
sor-based computer-controlled 
systems. 

The two appendices give the instruc¬ 
tion sets of 6502 and Z80 microproces¬ 
sors. Each chapter includes a set of 
problems and answers to ■-einforce the 
subject discussed. —R.B. 
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PREFORMER 

Componant Lead Cutting & Forming 


>• Adjustable cutter and dies 

• Easy and rapid to set up 

• High Yield-low cost 

• 2000 Jumper Links per hour 


Configuration 


Standard Kit - Cut and (tend 


Pinn 


Standard K«i Produce vertir •! {[III- 

mounting by bending over long leg " 

Standard Kit - Cut to Length mu— 


Jumper Link Hit 

Stress Relief Kit 
Vertical Stand Off Kit 


Tranvstor / Capacitor 
Spread Cut and Form Kit 


n 
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i CilitE EnGiflEEtt I 


Ml DC Railway Station. Satara Village Road, Aurangabad 431 005 (MS ) 

It 7 yQU * ItLHHQlQGV MOVE WITH TIME 



ALFA LOGIC 
MONITOR 


ELECTRONIC COMPONENTS 
& HARDWARE 


• 16 (. hdnnpi iimultunnous, n« >i ■itoririo 

• No external powet requited 

• Automutir kxdhii’i of powet supply 

• Automatic voltage threshold udiustmot it 

• Compatible with oil Oil. Hi MOS 
CMOS A HTl e'c Pll iCs upto 16 pin? 


if® 

•RF* Jiwumi 


Manufacturer* 

ALFA PRODUCTS COMPANY rOQOOOOt 

FF-11 Ba|a| House. 97-Nehiu Place, Post Box 4324 X ALFA 

New Deihi-iiooi9 Cnnnnnnr 

Telephone : 6*2126 Coble : PASAND UUUUUUl 


Your one source for ICs, Resistors, 
Capacitors, Potentiometers, 
instruments, Connectors etc. made in 
USA by world's leading 
manufacturers. We have prices and 
deliveries not matched by others. 


Please write for requirements to: 

AMEREX ENTERPRISES LTD., 

269 WEST 45TH STREET 
NEW YORK, NY 10036 
TEL: (212) 869-6609 TLX 3767068 


ELECTRONICS FOR YOU 











1/129/85 


WE THROW 
IN OUR BEST 
PUNCHES 
HERE . 


VHffisy 


Piercing 

Wtyr Punches tor 
yr Printed Circuit Boards 
& Sheet Metal Woriring 

Fjecror Pins for Injection Moulding 8. 
Die Casting Industry. 


MW YOUR COSTS WITH 


ndian minidrHIa 
private Hmitad 

No. 8. J. C. Rood 

Bonoolore-560 002 Ph 220296.220297 


Transducer including Linearizationy 
(Output current or voltage) / 

PROMET UNI 




Description and Advantage! 

PROMET UNI is a temperature converter with high accuracy 
hr Pt resistance sensors, including linearisation of the sen¬ 
sor characteristic lacc DIN 437601 

Different possibilities concerning output signal and power 
supply 

Lay-out as a miniature rhickfilm hybrid module, molded in 
epoxy case. 

The module needs no external compoi rents, only power 
supply and pr sensor input signal 

The zero point and the measuring range are continuously 
adjustable by means of two precision trimmer poten¬ 
tiometers, incorporated tri the module. 

METALLUX 

Weight Ug M GS 3 t\ AQENT IN INOIA 

f ^8? WISH AGENCIES 

^14-10-7451/1, DHOOLPET, JUMERAT BAZAR 
M HYDERABAD-500006 INDIA 

_ M PHONE 46101. TELEX 0155-291 PECO, INDIA 

CABLE WIRWOUND 
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NEW MICROPROCESSOR PRODUCTS FROM ESA 



ESA 65 is a low cost microcomputer built around Rockwell's 6502 CPU and its peripheral devices 
which are now being manufactured in India. ESA 65 is a complete single board microcomputer with 
very powerful system software, bridging the gap between the microprocessor trainers and 
microcomputers. 

j ' ' * Powerful System Software: EPROM resident PASCAL Compiler 

| (optional) BASIC Interpretter (optional) Text Editor Assembler 

(optional), Disassembler, Keyboard and Serial Debug Monitor Pro¬ 
grams. 

’ Two RS 232 C ports through'two on board D-type connectors 
for terminal and printer, dual Audio Cassette Interface with remote 
■ controls for a complete microcomputer organisation. 

I * In both the modes of use, Keyboard and Serial, user can enter and 

ESA 65 MICRO- debug programs through its powerful command set including Instruc- 

COMPUTER/TRAINER tion Trace and Breakpoint facilities. 


Microprocessor based products are more flexible and cost effective. But it is difficult to build and test 
them. Complex bus structures and timing relationships have practically obsoleted the line/volt¬ 
meter signal tracing techniques ECA ICE-1 IS THE SOLUTION. The ESA ICE-1 is used via an 
RS 232 C compatible interface. All firmware is within the module. This module has two PCBs; 
one controller card and the other a personality card for the microprocessor to be emulated. The 
ESA ICE-1 can be used on any display terminal like CRT terminal or with a computer system. 

* Operation upto the full speed of the specified processor — 

* Target processor retains its entire memory and I/O space 

* Emulation memory which can be mapped into any 8K block -f 

of target processor memory. 

* Single address breakpoint with loop count. 

Forward and Backward Trace. W j BL/ y/ 

* Direct Input/Output commands 

* Resident assembler and two-pass disassembler which 

assigns labels to subroutine and branch addresses. ^ ^ 

* Built-in memory diagnostics and block memory transfer for 

the target processor's memory. . . . 

* Downloading and Uploading of target program between ICE ESA ICE-1 

and host computer system. IN CIRCUIT EMULATOR 


ESA 68K Microcomputer Design Kit is a complete and powerful single board microcomputer based 
on Motorola 68000 CPU with support from the popular Intel peripheral chips. 

Software: Debug Monitor, Line assembler, Tiny BASIC etc. 

Hardware: Upto 128k bytes of EPROM and 32K bytes of RAM. 

48 lines of parallel I/O (8255 * 2), RS 232 C Serial Communication (8251A). 
Programmable Interval Timers (8253-5) Interrupt Priority Encoder etc. 

. OTHER PRODUCTS 

8 8 bit Systems: Microprocessor Trainers ESA 85, MPS 85, SBC 85 based on 
- 8085 and ESA 80 based on Z-80. 

16 bit Systems: Microprocessor Trainers ESA 86, ESA 86/87 based on 8086 
and its co-processors, Single Board microcomputer ESA 186 based on 

..... .-.-J 80186. 

ESA 68K MICRO- PROM Programmers (EPROMs and Bipolar PROMs), Low cost CRT 

COMPUTER/TRAINER terminals and UV Erasers. 
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Figures, 

LICENCES AND LETTERS OF INTENT 


The following licences end letters of intent were issued to electronics firms under the Industries 
(Development 4 Regulation) Act, 1951 during the month of March 1985 


Name 4 Address of the Applicant Dili 3 type Article 

and location of the undertaking of licence 

Quantity per 
annum 

O) 

LICENCES 


13) 

(41 

Elconment Ltd 

6385 

Metallisation on 


269 Sahld Nagar. Bhubaneshwar 

(NU) 

1. Polyester film 


(Distt Puri-OrisSa) 


2 Polypropylene film 

3 Polycarbonate film 

150 tonnes 

A.B Controls Ltd 

11 385 

Integrated control auto- 

250 systems 

46-A Rati Aftmod Kidwai Road 
Calcutta 

(NU| 

mation monitoring 
systems, accessories. 

(Distt Nainltal UP) 


paVts and allied products 

Murugappa Electronics Limited 
TIAM House. 28 Raja|i Road 
Madras (Distt Myeore-Karnataka) 

12385 

(NU) 

Audio magnetic topes 

2400 tonnes 

G P Electronics Ltd 
Administrative Building 

Moraqee Mills 

Or Ambedkar Road, Parel 

Bombay 

(Distt Nasik-Maharashtra) 

15 3 85 
(NU) 

Hard lerrites 

1500 tonnes 

Punauml India Ltd 

16 3 85 

Aluminium electrolytic 

50 million nos 

D-16 Maara Marg. Bant Park 
Jaipur (Diatt Alwar-Raiasthan) 

(NU) 

capacitors 


Dablkay Systems Ltd 

S-323-A Panchsheel Park 

New Delhi 

(Distt Old Bulandshahr-UP) 

19 3 85 
(NU) 

Colour TV receiver sets 

50.000 nos 

Bharat Electronics Ltd 

193 65 

Electron guns lor black- 

800,000 nos 

'Trade Centra 1 29/4 Race Course 
Road, Bangalore. 

(Distt Bangalore-Karnataka) 

(NU) 

and-white picture lubes 


Vijay Electronics Pvt Ltd 

Plot No. 28, Industrial Develop¬ 
ment Area, Balanagar, Hyderabad 
(Distt Medak-AP) 

29 3 85 
(NU) 

Colour TV receiver sets 

45,000 nos 

Gujarat Transreceivers Ltd 

29 3 85 

Two-wsy radio commu- 

Ex.factory turn- 

4th Floor, Natarai Chambers 

(NU) 

nicatior, and allied 

over ol Rs 30 

Ashram Road, Ahmedabad 
(Ba rods-Gujarat) 


equipment 

million (to be 
reviewed after 5 
years or earlier 
it the turnover 
limit has been 
reached) 

Elico Somes Ltd 

303.85 

1 Loudspeaker cones. 

8 million nos 

8-3-1100/5 Rajbhavan Road, 

(NU) 

apider and dual cap 


Somajiguda. Hyderabad 


2 Kits consisting ol coil 6 million nos 

(Distt Medak-AP) 

LETTW8 OF INTENT 


centering ring, tag board, 
top plats, bottom plate, 
loudapeaker frame 

Crompton Greaves Ltd 

1.385 

Dedicated solldstate 

Rs 20 million in 

1 Dr V.B Gandhi Marg, Bombay. 
(Diatt Dhar-MP) 

(NU) 

protection systems 

terms of value 

Ambatal Sarabhai Enterprises Ltd 

1.3.85 

A.MInlcomputer/micro- 

Rs 60 million 

(ORG Systems Division) 
Wadi-Wadi, Baroda. 

(SE) 

processor based 
ayatems. (The company 



(Diatt Baroda-Gujarat) h «ltowtd to manu¬ 

facture only fiva systems 
coating teat than 
Rs 300,000 

B. Computar parlpharala Post txpn 
Annual cap 

1. Una printars BOO nos. 

2. Magnetic tape dnvaa 500 nos 

3. Magnetic hard disc 500 nos. 
dilves 

4. Floppy disc drives 3000 nos 


C other items Post expn 

Annual cap 

t CR r terminals 000 nos 

2 Graphic terminals 500 nos. 

3 Data entry terminals 1500 nos 

4 Phototype setting 200 nos. 

terminals 

5 Punting terminals 1000 nos 

(Dot matrix type] 

6 MICR equipments 1000 nos, 


Electronics Corpn ol Indio Ltd 
Industua! Development Area 
Cheriapalli 

Hyderabad. 

(Distt Range Reddy-AP) 

5 3 85 
(NA) 

Computer bused elec 
tncol load despatch 
system* 

Hs 100 million 
terms of value 

Aplek Computers Pvt Ltd 

113 Jolly Maker Chambers No 2 
Nariman Point 

Bombay 

(Distt Baroda-Gujarat) 

12 3 85 
(NU) 

1 Personal computer* 

2 Data acquisition 
systems 

5000 nos 

500 nos 

Prol K N Sareen 

House No 1012, Sector 11-C 
Chandigarh 

(Distt Gurgaon Haryana) 

12 3 85 
(NU) 

Electronic assemblies 

Hs 3 million 

Man Mohan Singh 

D-1-215 La)pat Nagar, New Delhi 
(Any permissible area >n the 
slate ol Delhi) 

12 3 85 
(NU) 

Colour 1V receivers 

50,000 nos 

Sanjeev Goyal 

13 Ahmedabad Palace 

Karballa Road. Bhopal 
(Teh, & Distt Raiaen-MP) 

)? 3 85 
(NU) 

1 Colour TV receivers 

2 Black-and white TV 
receivers 

50,000 nos 
50,000 nos 

Kinetic Engineering Ltd 

D-1 Block. Plot No 18/2 
Chinchwad. Pune 
(Distt Dhar-MP) 

12 385 
(NU) 

Colour TV receivers 

50,000 nos 

Linytron Electronics Pvt Ltd 
209/210 Arcadia, Nariman Point 
Bombay 

(Distt Aurangabad-Maharashtra) 

12 3 85 
(NU) 

1 Black nod-while 

TV sots 

2 Audio tape recorder/ 
playei in combination 

50.000 nos, 
60,000 nos 

Dlnesh Baropalia 

57 Banarsi Dass Estate 

Timaipur, Delhi 
(Dish Denradun-UP) 

12.385 

(NU) 

Colour V receiver sets 

50.000 nos. 

Shiv Kumar Agarwal 

4 Hunger Fort Street, Calcutta 
(Any permissible area near 
Howrah-West Bengal) 

12 3 85 
(NU) 

Colour ■* V rece.ver sets 

50,000 nos 

SC Shah 

12 Kailash Kuan No 2, Tiiax Marg 
Ghatkopar (E) Bombay 
(Gandhinagar-Guiarat) 

12 3 85 
(NU) 

Colour TV receivers 

40,000 nos 

R Rsmachandran 

No 58, M R C. Nagar, Madras 
(Any permissible area in 

Tamil Nadu) 

12 3 85 
(NU) 

1. Colour TV receivers 

2. Black-and-white TV 
receivers 

50,000 nos 
50,000 nos 

Manju Gupta 

83 Anindlok, New Delhi 
(Diatt Ghaztabad-UP) 

12 3.85 
(NU) 

Colour TV receivers 

50,000 not 

Ralendra Kumar 

207/A Western Road 

Meerut Cantt, UP 
(Teh. and Distt Meerut-UP) 

12 336 
(NU) 

Colour TV receivers 

50,000 nos. 

Ashwanl Kumar 

H-1 Lajpat Nagar-Hl, New Delhi 

12.3,85 

(NU) 

Colour TV receivers 

50,000 nos. 


(Distt Mohindergarh-Haryana) 
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(2) 

(3) 

<D 

Andhra Pradesh Electronics 
Development Corpn Ltd 

Pariaramo Bhavanam (8th Floor) 
Bashaw Bagh Square 

Hyderabad 
(Distt Krishna-AP) 

12 3 85 
<NU) 

Colour TV receiver sets 

40,000 nos 

R.K Agarwal 

Rangwala House, Sarafa Road 
Laahkar. Gwalior 
(Distt Bhind-MP) 

12 3 85 
(NU) 

Colour television sots 

50,000 nos 

Vijay Krtshan Lakbanpal 

W7/A Greater Kailnsh 

New Dtlhi 

(Dainan-Goa. Daman & D»u) 

12 3 85 
(NU) 

Colour TV receivers 

50,000 nos 

The Investment Trust of India Ltd 
117 Nungambflkkam High Hoad 
Madras 

(Distt Chmgloput Tamil Nadu) 

12 3 85 
(NA) 

Colour TV receivers 

50,000 nos 

K, Vijay Vardhan Noddy 

Vijay Industries, 1 5 SIDCO 
Industrial Estate 

Kodunflrtyur Madras 
(Any permissible area in 

Tamil Nndu) 

12 3 85 
(NU) 

1 Colour TV receivers 

2 Black arid-white 

TV receivers 

50,000 nos 
50,000 nos 

•Udai Shankar Khandetwal 

61/4 namjas Hoad. Nhw Delhi 
(Himachal P.adesh) 

12 J85 
(NU) 

Colour IV receiver sets 

50,000 nos 

SC Gh^Jh.i 

Plot No 9-10, H K Puiam 

Officers Colony 

Secunderabad 

(Toh & Distt Madak AP) 

12 3 85 
(NUi 

Colour 7V receivers 

25,000 nos 

B B. Hntlaiki 

2i> Gajarmn Housing Society 

Pune 

(Distt Aurafiyabad-Mah^rashtra) 

12 .185 
(NU) 

Colour TV loceivers 

50,000 nos 

Rajeev Dand 

Gautarri Niwa.s 548 Dr B A Hoad 
Malunga, Bombay 
(Any permissible area in the 
state ol Maharashtia) 

12 3 85 
(NU) 

Colour Tv receiver sets 

30,000 nos 

Ananya f leetronic s Ltd 

B-429 New Friends Colony 

New Delhi 

(Oistl Darjeeling Wom Bengal) 

12 3 85 
[Nil) 

Colour TV receivers 

40,000 nos 

Pramod Gupta 

B-15 Naraina Vihar, New Delhi 
(Distt Alwar-Ra)asthan) 

12 3 85 
(NU) 

Colour TV receivers 

50.000 nos 

Vivek Gupta 

4 Friends Colony (W). Now Delhi 
(Bangalore Karnataka) 

12 3B5 
(NUI 

Colour TV receiver sets 

50,000 nos 

Kishore Kumar 

11435 Shake Nagar, Ci T Road 

New Delhi 

(Distt Ghaziabad UP) 

12 3 85 
(NU) 

Colour IV receiver sots 

50,000 nos 

Rajmder Prashad 

Near Muri Cinema Bhiwani 
Haryana 

(Distt Bhiwani-Fturyanai 

12 3 85 
(NU) 

1 Colour TV receiver setsbO.OOU nos 

2 Black-arid white 30.000 nos 

TV 'GCPivur sets 

Suresh Kumar 

2204, Sectoi 15C Chandigarh 
(Distt Soian-HP) 

12 3 85 
(NU) 

Colour TV receiver sots 

50,000 nos 

S K Garg 

F-137 Lax mi Nagar, Delhi 
(Any permissible aiea in Haryana I 

12 3 85 
(NU) 

Colour TV receiver sots 

30,000 nos 

Madhya Pradesh Electronics Ltd 
Jyoti, 66 Nehru Place. New Delhi 
(Distt Raisen-MP) 

12 3 85 
(NU) 

1 Colour TV receiver set550,000 nos 

2 Black-and-white 50,000 nos 

TV receive! sets 

O P Agarwal 
l6/ti8l Bapa Nagar 

Padam Singh Road. Kurol Bagh 
New Delhi 

(Distt 24 Parganas-Wesl Bengali 

12 3 85 
(Nl>i 

Colour TV receiver sets 

50.000 no! 

Parmcxl Kumar Agarwal 

40-A Presidency Society 

N S Road No /, J V B D Scheme 

Juhu. B mbay 

(Distt Pune-Maharashtra) 

12 3 85 
(NU) 

Colour TV receiver *e(» 63,000 nos 

L N Aggarwal 

K-46/188 Bishesherganj 

Varanasi 

(Distt Jaunpur-UP) 

12 3 85 
(NU) 

1 Colour TV receiver 
sets 

2 Black-and-white 

TV receiver sets 

50,000 nos 

50,000 nos 



13) 

(3) 

(*) 

Parveen Kumar 

131 Inside Talaki Gate, Hiaaar 
Haryana 

(Distt Namitai-UP) 

12.3 85 
(NU) 

Colour TV receivers 

80,000 noe. 

P K. Jain 

3/12 Aaaf Ah Road, New Delhi 
(Distt Ghaziabad-UP) 

12 3.85 
(NU) 

Colour TV roctivar sets 

50.000 noe. 

Vimai Mehta 

BN-85 (Paachimi) Shallmar Bagh, 
Delhi 

(Distt Ghaziabad-UP) 

12.3 85 
(NU) 

1 Colour TV receiver 
Mts 

2 Black-and-white TV 
receiver sets 

50.000 nos. 

20,000 not. 

Rajendra Jam 

1 New PaUsia, Indore 
(Distt Dhar-MP) 

12385 

(NU) 

Colour TV receiver Mts 

25.000 not. 

Tasneem Rajkumar 

12.385 

1 Colour TV receiver! 

25,000 noe. 

45/3 Maneesh Nagar 

Andhen West, Bombay 
(Cat A Backward Area in the 
state of MP) 

(NU) 

2 Black-and-white 

TV receiver! 

20.000 nos. 

Balwunt Rai Gupta 

135 Gujrawala Town (Part-ll) 

Delhi 

Distt Alwar-Rajasthan) 

123.85 

(NU) 

Colour TV receiver! 

50,000 nos. 

SN Sara! 

3-B Rajendra Park, Pusa Road 

New Delhi 

(Distt Alwar-Rajasthan) 

12 3 85 
(NUI 

Colour TV receiver! 

50,000 nos 

J M Kothary 

Kanta’ Building, Little Gtbbs 

Road, Malabar Hills, Bombay 
(Gandhlnagar-Gujarat) 

12 3 85 
(NU) 

Colour TV receiver! 

50,000 nos 

Neo Export Pvt Ltd 

12.3 85 

1 Colour TV receiver! 

20.000 nos 

204 Deepali, 92 Nehru Place 

New Delhi 

(Di&tt Ghaziabad-UP) 

(NU) 

2. Black-and-white 

TV receiver: 

30,000 not. 

Bengal Lamp and Electronics Ltd 
Royal Building (2nd Floor) 

Kadia Kui. Tilak Road 

Ahmedabad 

(Any permissible area near 
Bangalore) 

12 3 85 
<-) 

Colour TV receiver seta. 

20,000 noe 

Milton Electronics 

Bunglow No 10. Opposite Old 
Secretariat. Bhopal 
(Distt Thar MP) 

12 3.85 
(NU) 

Colour TV receiver sets 

50,000 nos 

Systems Electronics & Computers 
Gurukripa-Urva 21-1-27 

Kulur Ferry Road. Mangalore. 

(Distt Dakshma Kannada- 
Karnataka) 

12 3 85 
(NU) 

Colour TV receiver sets 

25,000 noe 

Karnataka Stale Electronics 
Development Corpn Ltd 

30 Race Course Road, Bangalore 
(Distt Bangalore-Karnataka) 

12.3.85 

(NU) 

Process control 
instruments 

Rs 100 million 

R Vijay Kumar 

12 3.85 

1 Colour TV receivers 

50.000 nos. 

Vikram Enterprises, 37/92 

New College Shopping Centre 
Peters Road, Madras 
(Any permissible area in 
tne state of Tamil Nadu) 

(NU) 

2 Black-and-white 

TV receiver sets 

50,000 nos 

Mohan Singh 

2/89 Roop Nagar, Delhi 
(Kundh-Haryana) 

12.3 85 
(NU) 

Colour TV receiver sets 

50,000 nos 

Ferrite India Ltd 

16/17 Visve8vasya Industrial 

Estate, Whitefield Road 

Bangalore 

(At any permissible area near 
Bangalore-Karnataka) 

12 3.85 
(NU) 

Colour TV receiver sets 

25.000 nos. 

Hindustan Reprographics Ltd 
Skyline House, 85 Nehru Place 
Now Delhi 

(Distt Dehradun-UPi 

12385 

(SE) 

Plain paper copiers 

3000 nos 
(after expn) 

InMecn Ltd 

3 Pycrofts Garden Road 
Nungambakkam. Madras 
(Distt Chingleput-Tamil Nadu) 

15 3.85 
(NU) 

1 . Minicomputer/ 
microprocessor based 
systems 

2. CflT/data/dltplsy 
graphic terminals 

Rs 60 million 

5000 nos 

Ami Batra 

43-A Rajpur Road, Delhi 

15.385 

(NU) 

1 Deflection yokes tor 
colour TV 

500,000 not. 


(Pull Sonepat-Haryana) 2 Flyback transformer! 500.000 noe 

for colour TV 
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Crompton Greaves Ltd 

15.3 85 

Process management 

R& 52 million in 

1 Ci V.B, Gandhi Marg, Bombay 
(Dehradun*UP) 

(NU) 

and control systems 

lei ms of value In 
the 5th year after 
commencement 
of commercial 
production 

Sandur Electronics Controls & 

15 3.85 

Data acquisition and 

50 nos 

Automation Pvt Ltd 

Sandur House. 20 Palace Road 
Bangalore 

(Distt Bangalor i-Karnataka] 

(NU) 

monitoring system 


Ram Nath Sabm 

215 Pennsylvania, Avenue Ithaka 
New York, USA 
(Distt Kullu-HP) 

15 3P5 
(NU) 

CRT display terminals 

500 nos 

CRID Ltd 

15 3 85 

1 Proof encoders 

3000 nos 

Sardar Patel Hall Premises 

(NU) 

(MICR encoder) 


Bhubaneshwar 


2 Pass book printer 

1000 nos 

(Distt Pun-Onssa) 


3 Minicomputer/ 
microprocessor based 
systems 

Rs 60 million in 
terms of value 

Essel Industries 

301-302 Padma Towor-1, 5 
Rapndra Place, New Delhi 
(Any permissible area near 
Bangalore-Karnataka) 

15 3 85 
(NU) 

Telephones 

200.000 nos 

Urnre* Moulds Pvt Ltd 

A 208 Okhla Industrial Area 

Phase-1 New Delhi 
(Distt Bulandshahr-UP) 

15 3 85 
(NA) 

Telephones 


Serval India Pvt Ltd 

C-34 Friends Colony. New Delhi 
(Permissible area in the 
state of UP) 

15 3 85 
(NU) 

Telephones 

200,000 nos 

Superphone Communication 

15 3 85 

EPAUX (Lloctronic 

50,000 lines 

Pvt Ltd 

1S-A Mama Parmanand Marg 
Opera House. Bombay 
(Any permissible area in the 
state nl Maharashtra) 

(NU! 

private automatic branch 
exchanges) 

Usha Computers & Peripherals Lid 
112-A Chlranpv Tower 

43 Nehru Place, New Delhi 
(Distt Gurgaon-Haryena) 

15 3 85 
(NA) 

Electronic PABX 

50,000 lines 

Rishi Electronics Ltd 

B-319 Okhla Industrial Area 
.Phase-1, New Delhi 
(Any permissible area in the 
vicinity ol Delhi) 

15 3 84 
(NU) 

EPABX 

50,000 lines 

Delton Cables Ltd 

24 Bharat Ram Road, Daryagan| 
New Delhi 

(Distt Mohmdergarh-Haryana) 

15 3 85 
(NA) 

EPABX 

50,000 linos 

HR Vaish 

S-19 Panchshilla Park, New Delhi 
(Any permissible area in HP) 

15 3 85 
(NU) 

Telephones 

200,000 nos 

Fuaebasc Ettoro Pvt Ltd 

16 Community Centre 

New F riends Colony. New Delhi 
(Distt Ghaziabad-UP) 

15385 

(NA) 

Telephones 

100,000 nos 

Lakshmi Entarpnses 

58 Nallanna MadaM Street 

Madias 

(Union territory of Pondicherry) 

15 3 85 
(NU) 

Coloui TV receiver sets 

50,000 sets 

Magnum International Trading 
Corpn Ltd 

48/1 Commercial Centre 

Male ha Marg, Chanakyapurl 

New Delhi (Ropar-Punjab) 

153.85 

(NU) 

Telephones 

200,000 nos 

B.S. Ashok 

44 Race Course Road, Bangalore 
(Any parmitarble area m 

Karnataka) 

15.3 85 
(NU) 

Telephones 

200.000 nos 

Jamuna Gases Ltd 

Aggarwai House 

4/14-A Asaf All Road. New Delhi 
(Any permissible area in J&K) 

15.3 85 
(NU) 

Telephones 

200.000 nos 

Nereid Banal 

E-19 Grater KeilMh-t 

15.3.85 

(NU) 

Telephones 

200.000 nos 


New Mini. 

(Any permiulblt wee In 
Heryene or UP) 


N,S Ravindran 

86 Mowbray's Road, Madras 
(Any nerm.ssible area in 

Tamil Nadu) 

15 3 85 
\NU) 

Telephones 

200,000 nos, 

Sunool Sardana 

H-32 Green Park Extension 

New Delhi 
(Distt Sirmui-HP) 

15 3 85 
(NU) 

Coloui TV receiver sets 

30,000 nos 

D K Khaitan 

E-24 Sakel New Delhi 
iTeh Dadn Ghaziabad UP) 

15 3 85 
<NU) 

Telephones 


Chrome Electronics Pvt Ltd 

Haritela House, 3rd Floor 

Mint Road, Bombay 
(Distt PancItmahal-Gu/drot) 

15 3 8b 
(NAl 

Telephones 


ITC (India) Manufacturing Co Ltd 
Hongkong House 

31 Dalhousie Square 
(South) Calcutta 
(Distt Dehradun-UP) 

13 3 85 
(NA) 

Telephones 


Shroe Jaisal Chemicals Ltd 

Imliwala Building 

KGB KA-Rasta 

John Bazar, Jaipur 
(Distt Bl.ilwara Rajasthan) 

15 3 85 
(NU) 

folopnories 

200,000 nos 

Nrtm Gout 

C-lt/22 fllak Marg, New Delhi 
(Any permissible area m the 
stale of Rajasthan) 

15 J 8 r » 
(NU) 

Telephones 

200.000 nos 

United lelccoms Pvi Ltd 

McDowell House 

3 .Second Line Beach. Madras 
(Any permissible area iri 

Bangalore Karnataka) 

15 3 95 
(NU) 

Telephones 


Sudhir Sood 

MS-11/11 Atul Grove 

Tolstoy Lane, Janpnth 

New Delhi 
(Di'«tt Solan HP) 

15 3 85 
( ) 

Telephones 


Gopal Krishna Kejriwal 

82/2 Coopergani, Kanpur 
(Disit Ghazlabad-UP) 

15 3,85 
(NU) 

Telephones 

200,000 nos 

O P Sachdev 

7270-71 Old Rohtak Hoad 

Near A/ad Market, Delhi 
(Any permissible aron in UP) 

15 3 85 
(NU) 

Telephones 

200,000 nos 

Star Glass Works 

299 Mathuradas Vasanji Road 
Bombay 

(Dislt Pune Maharashtra) 

15 J 85 
( ) 

Telephones 


Rapt Electronics 

502 Hernkunt 1 ower 

98 Nehru Place New Delhi 
(Any permissible area in 

Ludhiana-Punjab) 

15 3 85 
(NU) 

T elephunos 


Prem Patro 

Patro s Lodgo Sutahat, Cuttack, 
(Any permissible area m 
Bhubaneswar-Onssa) 

15 3 85 
(NU) 

Telephones 

15 000 nos 

Peico Electronics & 

Electricals Ltd 

Shivsagar Estate, Block A 1 

Dr Annie Be&ant Road, Worli 
Bombay 

(Outside Bangalore-Karnataka) 

15 3 85 
(NU) 

Automated scientific 
instruments for 
analytical application 
employing spectros¬ 
copic and chromola- 
graphic techniques 

800 nos 


t UV/visible kinetic 
spectrophotometer* 

2 Doubie-boam Uv/ 
visible scanning 
spectrophotometers 

3 Atomic absorption 
spectrophotometers 

a Infrared spectropho 
tometers 

6 Higher performance 
mullitamping gas 
Chromatographs 

6 High pressure liquid 
chromatographs 

Manulactunng Technologies Inc 16385 Telephone instruments 12 5 million nos 
2026, Sector 21-C, Chandigarh (NU) 

(Any permissible location In HP) 
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Bmatomr t toe ironies Pvt Ltd 
58 B Sahibabad Industrial Arod 
Site-IV Sahibabad 
(Distt Gtvuidbad UP) 

K K Joshi 

414 New Dtilhi Hiuj'tr* 

27 Barakhamba Hoad New Urih 
|An/permissible anr<t m Haryana 

Prariip Kumar Aqnrwdi 
K-101 Man/ KMas New Delhi 
(Any permisviMr. area m Haryanj 

Weston Hat Ironies l Id 
43 A Ok hid Indu 4 hi.it Estate 
New Delhi 

(Distl MrfhmuK'igarh Punjab r 

Gin I) Khatwd 
Co 12(U l v ores I Chambers 
Mount Pleasant Road Bombay 
(Any poirrHSSibl'* lorfitum m the 
state ol Mahurnshtia) 

Pannod Kumar Aqyarwal 
49 A President y Society 
NS Hoad No ?,JVHi 
Schema John Bombay 
(left I onavala Mahdi.ishlr.ti 

Haryana Stab* M»'Cln*nu s 
Dev (.orju. lid (Hdrlionj 
1556, 1 8 D ohandiqarh 
(Distt Hissar-Haryana) 


Karnfll l lot homes and 
Engineering Ltd 
Plot No 901 b i.lDC Industrial 
Estate, Makaipuiu Rnintl .1 
(Distl BarorlH Gujarat) 

CM Krislmainutth Mao 
Titanium Equipment & Anode 
Mlcj Co ltd 

(5 S T Hoad Vandwlui Madias 
(Distt South Ait id lama Nadu) 

T N Krishna Iyer 
8 Mamij Vidyanagan Mary 
Kalina, Bombay 
((toll Thane Maharashtra) 

Vishnu Dull 

Village and P O Rada Brahman 
Distt Hisar. Haryana 
(Teh A Dmtt Hissar-Haryana) 
Uptron Digital ‘•*ystenis t td 
Shn Pratap Bhawdn 
Newal Krshure Road 
l uf.hnow 

(Distt Lucknow UP* 

Bharat Heavy f-leLtncals t tu ' 
Conti ol Equipment Division 
Bangui ora 

(Distl Bangalore Karnataka' 

Jammu 4 Kashmir State 
Industrial Development Corpn ltd 
(SIDCO) 

Drabti House, Harnbayh Srinagar 
(Distt Badgam-Jammu 8 Kashmir) 

Laid Bhalotia 

7 Maharaja Nand Kumar Hoad 
Calcutta 

(Distl Gandhinagar-Gujarat) 


Continental Device India Ltd 
C 120 Narairia Industrial Area 
Now Delhi 
(Deih-» 

Straw Produds ltd 
Nehru House *v Bahadur Shah 
Zalai Marg, New Delhi 
I In the vicinity ol Palnm an port i 
the state ot Haryana) 


16 3 85 Telephone instruments 200 U00 nos 
(NU) 


183 85 Telephone Instruments tb.WX) no 
(NU) 


lb J 85 Telephone instruments 200 000 nos 
(NUi 


1b 3 85 Deflection components 240 OOl) sets 
INAi 


lb 3 85 EPARX 50,000 linos 

(NU) 


20 3 85 Mmicomputoi s Rs 60 milli 

NUi nuc.ioprof.essoi based 
system 


20 3 45 I Gram analyser 
lNU| 2 (»iam moisture met or 

3 Sod moisture motor 

4 Soil salinity test kit 
b Conductive inetei 
6 pH meter 
/ Leaf aiea meter 
0 Mobile dgionics 

service units 

20 3 85 Miciuprot essoi based Its 30 million 
|NA) <-netgy saving and of ex-tactory 

* ontnJl system production value 


•00 nos 
2000 nos 
2000 nos 
1000 nos 
100 nos 
1000 nos 
tOO nos 
60 nut* 


20 3 85 Dullectiuh yoke 
(NA) assembly including 
tlytwf k tranatoimeis 
tui coloui TV receivers 

213 85 F lento TV tuners 300,000 nos 
(NUi 


23 3 85 Colour projt'i turn TV 10 000 nos 
(NU) 


26 3 85 Minicomputer micro Rs tt) million 
(NA) processor based 
systems 


26 3 85 iidustruil iobots 200 nos 

(NAl 


28 3 85 Audio magnetic tapes 1100 MRM 
tNili (3 81 mm wiciu) 


30 3 85 Packaging, testing 100 million 

(NUi burning and programm- chips 

mg ol various types ol 
integrated circuits in 
dual in line packages 
including brazed pin, 
ceramic dip plastic 
moulded etc 

30 3 85 Electromi tuners and 500,000 nos 

(NU) operating units each 


30 3 85 Substrates for rigid disc 0 million nos 
(NU) media (plain and coated) 


Prabhat K Andlmgh 

•C/o EA-45 Indrapun, New Delhi 

(Distt Gna/iabad-Uttar Pradesh) 

30 3 85 
(NU) 

MimcomputeUmicro 
processor based 
systems 

Rs 60 million 

lancers Electronics 

13 Ahhaynagar, Opposite 

30 3 86 
(NA) 

Colour television 
receiver sets 

50,000 nos 


Navrang High School Road 
St Xavier's High School Road 

Ahmedsbsd 

(Daman-Goa, Daman & Diu) 


LICENCES CANCELLED 

Name ot Undertaken A Location IL dated 


fclico Pvt Ltd 

B-17 Sanatnaqai Indl Estate 

Hyderabad 

(Andhra Pradesh) 

10 2 76 

Professional grade 
switches 

RntUnshac. International Rectifier 21 9 7/ 
Pvt Ltd 

Vikhroli. Bombay 
(Maharashtra) 

LETTERS OF INTENT CANCELLED 

High power silicon 
controllers rectifier etc 

Sudhir Kumai 

A-12/b Variant Vihdf, New Delhi 
(Uttar Pradesh) 

27 2B4 

Colour TV receivers 

Electronics Corpn ot Tamil Nadu l td 

Madias 

(Tamil Nadu) 

31 12 83 

1 .uloLjt f V ret envois 

Chic Creation (India) Ltd 

New Delhi 
(Haryana) 

9 3 84 

Colour 1V sets 

Bihar State Pharmaceutical & 
Chemica* Dev Corpn Ltd 

Patna 

(Bihar) 

28 1 83 

Soft and hard ferrites 

CFR Electronics King <P) Ltd 

New Delhi 
(Uttar Pradesh) 

21 8 82 

Carbon/rnetal film 
resistors 

Puniab Semiconductor Devices Ltd 

Chandigarh 

(Punjab) 

26.3 81 

Power diodes and power 
transistors 

United Electrical Industries Ltd 

Kerala 

(Kerala) 

8383 

Carbon him resistors 

Meco-Vtsion 

Madras 
(lamp Nadu) 

28 2 84 

Black-and-white/colour 
TV receiver sets 

Tamil Nadu Industrial 

3 2 84 

Floppy discs 


Devplupment Cuipn Ltd 

Madras 

(Tamil Nadu) 


Now Available PCBs and 

ICs for EFY Projects 

AH PCBs and some difficult-to-get 
ICs and displays etc for the projects 
being published in ‘Electronics For You’ 
since Aug. ’81 issue can now be obtained 
through Kits ‘n’ Spares. 

For details please contact: 

M/s Kits W Spares 

605 ‘Siddhartha’, 96 Nehru Place New Delhi 110019. 
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lectronlcs 

Marc. 



CLEAR 
ACRYLIC FRONT. | 
MOVING COIL. 
MOVING IRON 
INSTRUMENTS 


MM.uMcn.MMt towa engineering works 71235601 

jyi-4 Vishal Market Permanand Colony (West) Delhi-110009 


light ^ 

Dependent 
Resistors 


grcphicarcls 

irxfcwt 

M.nii/tdctureis of 

PRINTED CIRCUIT 
BOARD 


HmhIm 

n.l * H.s * 

141 1.1 k 

■•Ml R*. 


kiln to IM Ui 
(I* ■-eba)| (!■ *-eb»| 

■la ■!■ | ■•> 


WH 30 rvwyft Pun Industrial Area 
Phase I New Delhi 110064 
Telephone 694980 



HIGH RELIABILITY RELAYS 
FROM GENERAL 
MAGNETICS, 

LARGEST SELLERS IN 
SOUTH INDIA. 


1 Gont.iu Haling 
b amps at 
250 VAC 

2 Contact Arian- 
gnmont 1c o, 

2c/o or 3c-o. 

3. Coil voltage 1 
b to 240 VAC or 
DC 

4 Open, dustproof 
or plug it) ver¬ 
sions 

5 Special Helays 
to order 

Get incredible performance at a reasonable prico, 

YOU CAN HfcLY ON OUR RKLAVS 

General Magnetics, 

A ■ 101, Industrial Pstate. Peenya II Stage, 

Hanga lore-560058 

Grams HfcLAYS, OANGALORE Phone 385923 



Jimse ^ 


■pi-ii 

■pi-» 

1 

M 

■pi-ii 

■Pf-n 

1 

1 

aei-n 

■Pi-ii 

• 

• 

■PE I* 

■PI-14 

It 

It 


MSMUfUlkMGN 

BHARAT PHOTON ELECTRONICS 

15 East Guru Angad Nagar 
Patpargani Road, Delhi i too92 _ 

Field Failure Relay 



Moat wanted critical device by O.E.M 


Essential protection for: 

O.C. Motor Field 
Solenoids in Machine Tools. 

High tpeed lifts. And many more spptlcations. 


Featuring: 

Instant ON/OFF (Battsr than 2 mllllaaconda) 
No external power supply. 

High Immunity to externa! disturbances. 

.5 Hertz blackout trip. 



MMutaduisA Mid and Mrvtws by 

Systems Hardware 
and Components 

E-«,U0YO0 8 ADAN.Nn Z.ML0.C 
ANOHentE). BOMBAY SCO OSS 

tel HMia wan cable vmations' 


Selected Books Available 

Ask lor the latest list 
from 

EFY Enterprises Pvt Ltd. 



' W " . Y fl ' 

PLASTIC-O-METAL ENTERPRISE 

2/32 Vivek Nagar. Calcutta 70007S. 

Tele. 722429, Gram. PLASTRONIC. Cal-32 


Advertising in EFY 
PAYS 

Try it Yourself! 


its 

SPECIAL ISTS IN 

MACHINE SCREWS 

HHSB81 

Xomollienu 

INDUSTRIAL SERVICE 

PAN 8 AUC, CHAKALA, ANDHERI KUALA ROAD, 
BOMBAY 400 093 PHONE: S 3 ? 4140 


ISK FOR £££ 


GANTRONIX 


ELECTRONIC REGULATOR 

foe 

PANS,COOLERS & LIGHT 


<0 


n 


%% 

\p 


P 

I (IN COLLO0ORATION WITH »RLA RESEARCH INSTITUTE) 

I MFDRV _G AND A ELECTRONIC IND 

1 STBS 


STBEET NO. 2 BAJA PARK. JAIPUB-4, PH 4*351 
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Eagleman 


The only HoavyDuty 

POWER RELAYS 

THAT HAS SATISFIED 
THE MOST CHOOSY BUYERS 
* 

WITHSTOOD THE TEST OF 
TIME 



Upts 30 AMPS. CONTACTS 
240V/440V A C. OR 110V 0C COILS 
They are substitutes of contactors 


EAGLEMAN ENTERPRISES 

3/1 9A, Kirti Nacjar Ind Area 
New Delhi 11001S 


Advertising in EFY 


PAYS 

Try it Yourself! 



Hindustan 
Conductors 

TRANSISTORS. 

DIODES. 
ZENERS. LED S 


UNIVERSAL ELECTRONICS 

4, Mandi Veerappa Lane, S.«|. Park Road Cross 
Bangalore 560002 Phone: 228686, 229731 
AUTHORISED STOCKISTS FOR > 



Sole Dlatributor for ROWLAND Soldering end Deeoldering Bits 



POWER SYSTEMS » CONTROLS 
1/2VBIock Rejejinegar Bangalore-560 010. 
Phone : 351989 & 355178 


IND0TECH,, 


PANEL METERS 

MOVING IRON. MOVING COIL 

< dynamometer tyn 


PORTABLE 

PRECISION 

GRADE 

METERS 

FREQUENCY 

METERS 

a 

SYNCHROSCOPES 


PHASE 
SEQUENCE 
INDICATORS 
a VARIACS 

SHORTS 

a 

CURRENT 
TRANSFORMERS. 


MEGGERS. 
EARTH TESTERS 

a 

OHM METERS 
MATT 

a 

POWER FACTOR 
METERS 


INDOTECH DEVICES PVT. LTD. 

A-75, SECTOR-5. P B. NO. IB, NOIDA-2OI301 
DISTT GHAZIABAO <U P ) PH: 806-3*15 (DELHI 
OUR ASSOCIATES 

PH. 840B87 (MADRAS), PH 2524517 (DELHI) 

PH 270070 (BOMBAY), PH 41095 (KANPUR) 

PH 01848 (TRIVANDRUM), PH 24383 (AHMEDABAO) 




for wide 
applications 
light, medium, 
heavy duty 
toroidal 
armature, 
stator and 
wave 

winding machines? 

B.M.P. ft EQUPMENT CO. 

P.e. NO. 4004. BOMBAY-400 007 
TELEPHONE: 388984.6121253 




WIREWOUND RESISTORS 
RHEOSTATS 

POTENTIOMETERS ^ 

MANUFACTURED BY 

;H STEAD ELECTRONIC INDUSTRIES 

17. UA JAWAHAR NAGAR. DELHI-110007 
PHONES: 237810, 2918727,2919325 DRAM: RHEOSTATS 



M 
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ACRYLIC 

SHEETS, CUT TO SIZE, RODS, 
TUBES & FABRICATION ITEMS 


METAL KING 

2/29, MEGHAI. INDUSTRIAL ESTATE, 
DEVIDAYAL ROAD, MULUND (W), 
BOMBAY - 400 080. 

PHONE : 329614, 336667 (Bel. 2 A S p.m.) 


Sauluf/ 


GLASS EPOXY 
COPPERCLAD 

LAMINATES 

Available Ex-Stock: 

DELCO ENTERPRISES 

Jay Mahal. 1st Floor 
20/48 lobar Chawl, Bombay-400002 
Telex 011-2025 DLCO IN 
Tel. 284494/318625 
Gram CONTACTUM. 8ombay-2. 


SIGREP TV Tuner 
Matchless Quality 
Meant for quality 
conscious 
TV Manufacturers 



./ SUPER 
I DELUXE 
T.V.BOOSTE1 


1C 3001 


Mfd t>y: Leader Electronics (India) 

'821/29, Kamlanagar, Rohtak-124001 


Manufactured by 

GRAPHICARDS INDIA (REGD) 

\n/M MAVAPtim INDL AREA 
PHASE < NEW DELHI HO 064 
PHONE. 5949HO 


DIGITAL MULTIMETER 
DIGITAL MULTIMETER 
DIGITAL MULTIMETER 

MANUFACTURED BY: 

Viprar Instruments & Systems 

78, East Avenue Road 
Punjabi Bagh 
Now Delhi 110026 


MODI’S 
LIQUID FLUX 

WSF for computers & calculators 
RMS for consumer electronics. 

L.N. MODI & SONS. 

C-38, Pamposh Enclave 

New Delhi-110046 

TEL: 6410107, TLX: 31-5272 OM IN 

LEADING COMPANIES USING REGULARLY 


Magnet Charger 

We make all types of 
magnetising equipments. 
Electromagnetisers, 

ON-LINE & Stored Energy 
magnetising machines 
Good for 

j|* Loudspeakers 
J* Pressure units 
1 1 ncirom*gn»iiiw * Auto Magnetos for | 
Scooter, Mopeds 
a & Motor cycles. 
'Cycle Dynamos 
^ 'Generators 
*D.C. Motors etc 

\ ZemicOMducfort 

{/ Near 2b/ 1B1 Wenl Pm#' Nagnr 
New Delhi 1 10 00fl, Phone 584436. 


PRINTED CIRCUIT ROAROS £ KITS 


1 (EL 700 Ms tom a 75 

2 Madtum West flacatvar *5 BO 

3 3 B«nd Radio Hacever 'L* typs 4 7Q 

4 3 Band Mo Rsuwvfr fusing TBAB1CJIC1 4 80 

5 CotNets Radio Recover B 

6 FM Rwftvr 9 

7 MTVmart I.II III & IV 65 - 

B TetoctronTVIBfcW] 60 1100 

B Bsl TOO 1C Tips recorder B 129 

10 TBA 010/CA 0101C Taps recordar B 119 

11 TBA B101C Audio AmpMiar 3 59 

1? BEL CASIO 1C Audio AmpMiar 5 BO 

13 T0A 1010IC 10watuAuctoAmpMisr 4 79 

14 20 + 20 watts Storso Amp (TDA 2020 moduJs) ?0 250 

15 20 + 20W Burso Amp with umvaraai pro Amp 25 300 

16 7 + 7 watts stereo Amp (TBA 810 module) 16 225 

17 Philips 19/25W Powar amplifier 7 179 

IB Ph*pa 40W power amplifier 5 179 

IB Philipe 40 + 40W Bureo power Amplifier 10 350 

20 Philips 40 ♦ 40W with umvRrtsi prssmp 

Lott & right 25 529 

21 30 + 30W etereo AmpMiar 1C STK 430 20 4a) 

28 fcdwin 4DW power AmpMiar lmono) 10 

23 90 4 SOW Burso or 100W mono power Amp 15 500 

24 TBA BIO with Beeo Treble & voi r..s 7 75 

25 Stereo Meed phone AmpMiar 8 100 

?B Phihpt universal Pretmp (L/R) 6 100 

27 Stereo Head preamp LM 741/LM3B2/LM 387 5 100 

28 Ht-gsm sutro Meed prs smp 10 190 

26 IM 387 universal preamp & tons control eureo 1? 150 

30 IM 348 or LM 741 unweresl prsamp 6 tans 

control 12 150 

31 Active tons control and preamp stereo LM 741 5 100 

32 IM 741 tone control wtth bats trebM 

6 p resence (stereo) 7 150 

33 Notes 6 rumble filter fsUrvo) 10 100 

34 Gmfic aquetaar (0 btnd stereo) 20 225 

30 Qrapo equator 10 Bond Burso 20 400 

36 lureo Ceeeeu player 10 200 

37 LM 1818 Brno TaM deck 25 600 

38. 2 Ti snsUtci hasd prsamp mono 3 35 

38 Trsnslmprtspd play back and recordmq sutro 10 400 

40. Aufto LrmI Mtaaur 8 LCDs 6 79 

NOTE. Price Includes supply of circuit diagram and compo- 
nants layout. For enquiry sand stampad envelope and for VPP 
delivery 40% advance atrlclty by MO/DD minimum order axe* 
cute by VPP Rs. 40/- 


TELECTRON INDUSTRIES 

No 29. Ontk. Nagar lllrd Sum. 

Naar ftmr Houaa and End ol Swan IM 9ou(i knat 
KMambatkam. Madraa-800024 
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AGRONIC 


AOHONIC HANOI OI> INSTRUMENT* INCLUDES: 

• OSCILLOSCOPES 

• X-Y MONITORS 

• SIGNAL GENERATORS/OSCILLATORS 

• DC REGULATED POWER SUPPLIES 

• VOLTAGE BREAKDOWN TESTERS 

• DIGITAL CAPACITANCE METER 

• DIGITAL MICRO-OHM METERS 

• DIGITAL MILLI-OHM METERS 

• DIGITAL OHM METERS 

• AUTOMATIC RESISTOR TESTERS 

• DIGITAL MULTIMETERS 

• DIGITAL FREQUENCY METERS 

• DIGITAL LINE FREQUENCY METERS 

• DIGITAL VOLTMETERS 

• DIGITAL CURRENT METERS 

• DIGITAL pH METERS 

• DIGITAL PANEL METERS ETC 

For further details, contact 

SUNIL ASSOCIATES 

A-188, D.D.A. Colony 
(Near Satyam Cinema) 

New Ranjit Nagar 
New Delhi 110008 
Telephone: 5710168 



Dimmer Dot is not |ust another Variable 
Transformer. Its snfserior technology of 
Track & Carbon Brush systems would 
classify it as "Better of the Best' 1 

Available in capacities from 2A to 
600 Amps., in open or closed, 
manual or motorised forms 


PRINTED CIRCUIT BOARDS A KITS 


Pr. ftavteod Price of P.C. No. 

PCS 

KIT 

Boardi (*C Dbg A C.L/out) and Kit tor 

Ra 

R« 

274 AC Power Supply ♦ Protection 3-1BV 

22 

210 

276 Signal Injector 

22 

138 

276 IC 739 Pre Amp tor Guitar Mag PU 

17 

275 

277 Simple Equaheer tor Dibco/PA/SE 

11 

88 

278 Twin TraceDblr for Dble Beam O/Sc 

22 

132 

279 Video Amplifier 

13 

231 

280 Display for Dig Clocks 75/91 LEDs 

17 

115 

2B1 16-LED Running Flash Light 

17 

154 

282 Stereo Tape-head Pre Amp LA3161 

11 

66 

2BJ Automatic Battery Charger 

17 

430 

204 Walkle Talkie Amplifier 

22 

935 

285 LED Dial Clock ICs 74154 & 7492 

39 

385 

206 25+25 St Ampliflor+22V Dual PSU 

35 

425 

207 10 to 250W Audio Peak meter Digital 

120 

250 

288 5V-500mA IC Regulated Power Supply 

15 

110 


Postage 5% + Rs 8. Advance 80% for VPP orders, 
KHa Include PCB A all component* unassembled. 
Cabinet at extra cost Our350Prs! List-one Rupee 

TELTRON ELECTRONICS 

No 6, TRUSTPURAM, I bird Cross 
Kodambakkam. Madras 600024 
(Mira: PCBa, Kits, Bmall Transformers A Coils). 


CLASSIFIED 


FOR DIRECT ETECHING very high quality 

transfers and tapes tor PCB, for professionals, 
please contact Tradeway, 4 College Street, Cal¬ 
cutta 700012 

Principal, American Eleclronlca Institute (Home 

study Course). M/8/24. Venkataratnam Nagar 
Extension. Indira Nagar, Madras 600020. Career 
courses offered in Radio, Transistor, Tape 
Recorders. Electronics. Television, Free pros¬ 
pectus available. 

Electronics books available on various sub|ects. 

Ask for free list Books Mail Order Service. EFY 
Enterprises Pvt Ltd. 605 Siddhartha. 96 Nehru 
Place, New Delhi 110019 

Dlfflcult-to-gel Electronic Components and 

PCBa for protects published in EFY available. 
Ask tor price list Kits 'n' Spares, 605 Siddhartha, 
96 Nehru Place, New Delhi 110019. 

WANTED—Atari Video Game Cartridge! lor 

Video Same Computer Write Parekhs, Lakha- 
jiraj Road. Rajkot 360001 

Very easy to make TV Antenna at your home. 

Small investment Handsome protit No expe¬ 
rience required Machine available. For details 
write/meet Flaju, 30 Anand Vihar (Pitam Pura), 
Near Ram Sagh, Delhi 110034 

FOR INDUSTRIAL ELECTRONIC ITEMS LIKE, 

electronic timers, digital timers, digital 
frequency meters, digital panel meters, digital 
speedo meters, speed switches, staic logic, 
sequential timers and other related'ltems Con¬ 
tact M/s Dotes. 60/60A Malviya Nagar New 
Delhi 110017 Tel 654039,650674. 

LATEST CALCULATORS, CORDLESS 

phones, twelve melody bells, digital watches, 
cheapest intercoms. TV bar generators, many 
others. Post Sox 3577, Delhi 110Q24. 

We are suppliers of TV Signal Boosters of aH 

makes, brand, design. Contact Rafu Traders, 30 
Anand Vihar (Pitam Pura) Near Rani Bagh, Delhi 
110034. 




SREEN DOT ELECTRIC CORPN. 

WZ 8. 2 K.IHTI NAGAR INDUSTRIAL AREA 
NEW DELHI H0 01S RHONE 63711’ 
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“Scotch-Brite” Non-Woven 
3-Dimensional Abrasive Products 

For consistent Circuit Board Cleaning, Reduced Re¬ 
jects, Uniform Finish and Minimum'Stock Removal. 

Printed circuit board cleanliness is a prime factor in 
successful production line manufacturing. 

“Scotch-Brite” Printed Circuit Cleaning 
Brush, Light Duty or Heav7 Duty would give 
you a clean board surface that ensures proper 
adhesion and uniformity of ink, plating, liquid, paste 
and film coatings. 

“Scojch-Brite” Wet Deburring Wheel — 

an economical mean for removing burr up to 0.008 
inches either by wet or dry method. Surface 


roughness generated is 16-18 rms. Surface copper 
removed is 30-35 micro inches. All these “Scotch- 
Brite" products come in various sizes, densities and 
abrasive grades for different cleaning or deburring 
application. 

“Scotch”Printed Circuit Tapes 
No. 851 and No,1280 — 

These are superior polyester-backed plating tapes 
for gold contacts. 

Undercutting is reduced and "leakers" are almost 
eliminated. This means less rejects and saves 
money. 

For more information and quotation, please write to 
us with tape width and brush / wheel size required. 


3M SINGAPORE PTE LTD — Export Department 
9 Tagore Lane, Singapore 2678. Telex RS 21685 TRIMCO. 





Registered with Registrar ot Newspapers 
for India Under R N. No 17587/69 


Licence No U (SE)-OOfj 
Regd No D (SE)-Q3E 


ITT inductive 
components - 
high quality products 
for your , % 

TV-sets: 



ITT 

Components 


Inquiries should be sent only by Import Licence Holders 








Sound Shaping in Hi-Fi 
A Simplified Guide to BASIC 



THE COMPLETE SOLUTION 




FOR CTV 


<4 


We at SGS have specially put together a complete solution that makes 
designing of your Colour TVs so much simpler and convenient. Just 
watch the frame below for the features we've packed in. 





RAJRISHI EXPORTS LTD SGS SEMICONDUCTOR PTE LTD 


Technology 
and Service 


107 Aggarwal 
Bhawan 35-3o 
Nehru Place, New Delhi 
Tel: 6418844 
Telex: 031-3033 


Sales Dept: 

28 Ang Mo Kio Industrial Park 2 
Singapore 2056, Tel: 4821411 
Direct Line: 481 2523 
Telex: ESGIESRS 55201 
Fax No: 4820240 



















MEASUREMENTS 
MADE EASY 


Are you frustrated by 
tedious bridge balancing? 



VLCR7 SAVES YOU FROM AGONY OF BRIDGES 
Measurement of INDUCTANCE CAPACITANCE, RESISTANCE are 

greatly simplified. No balancing. No adjustments. VLCR7 gives digital 
reading of value and its loss factor simultaneously. 

VLCR7 is the only instmment in India covering the widest ranges of 
0.1 pf/uH/m ohm (ie 0.0001 ohm.) to 20,000 uf/2000H/20 M ohm. 



■ ■ ■ 1,, ■ ■ u" 1 r 


DIGITAL FREQUENCY COUNTER VDC 18 

Smallest size 
ever made in INDIA 

Battery cum mains operated range 30 MMs 


WAS AY/1 ELECTRONICS 


(Murketiisg division) 

030. Aikarim ] rade Onnire, Ranigunj 
SF..CGNDERABAD-500 003. 


ph: 70995 
gms: VELSCOPE 
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MULTI CHANNEL VHF TV TUNER 


OSMO ELECTRONICS 
OTHER PRODUCTS 

MASTER ANTENNA TV SYSTEMS FOR 
HOTELS, HOUSING SOCIETIES 
& TOWNSHIPS. 

TV ANTENNAE, BOOSTERS, 

RF DISTRIBUTION DEVICES 
& ACCESSORIES IN VHF 
& UHF RANGE. 


HIGH GAIN 
HIGH SELECTIVITY 

OPTIMUM BAND WIDTH 
MEETING CCIR SPECIFICATIONS 
USED BY REPUTED TV MANUFACTURERS 


FOR TRADE ENQUIRIES CONTACT 

OSMO ELECTRONICS 

F-135, Mansarover Garden New Delhi-110 015 

Factory: C-15/3, Mansarover Garden, Near Mayapuri Crossing, 
New Delhi-110 015. F*hone: 591904 
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APPOINTMENTS 



Esarem Electronics 

Flat 6 l.l P.A., 

Indraprastha Estate. 

New Delhi-11000? 

Tel 3317372, 3317568, 3312478, 3317316 
Telex- 31-62117 SRM IN 
Cable. ESAREMDEL 


We are one of the strong companies in India, 
representing overseas electronic firms from 
Europe and Far East. Excellent prices, firm 
delivery schedule and satisfaction in quality 
are assured. 


Our range: 

Video Pan Cakes, V-0, Nickel Cadmium Cells, 
Integrated Circuits for Black and White/ 
Colour Televisions, Tape Recorders, Voltage 
Regulators, Car Stereos etc. 


Diodes (IN 4001-7, IN 4148, IN 34/IN 60, Zeners, 
BA 157/159, IN 5401-8, BYX 55, High Voltage 
Diodes). 

Electrolytic Capacitors (Original REC and SW 
Brand, available ex-stock) 

Ceramic Capacitors (All values) 

SCR (0.8 Amp-10 Amp; 50 Volts-600 Volts), 

Diacs, Triacs etc. 

LEDs (All types, Matsushita, Toshiba and NEC 
Brand). 

Transistors (BU 205/208, 2S 1507, 2SC 829, 1359 
and 2634; BC 547 Series, BF 200 etc). 

Taperecorder parts (Mono and Stereo Heads, 
Erasing Heads, Condensor Mic; Brand Mitsumi 
and National). 

Infrared LEDs, Phototransistors and 
Photodiodes. 

Electronic Valves (Tungsram etc.) 

Floppy Discs 

Above list is not exhaustive. 

ENQUIRIES SHOULD ONLY BE SENT BY COMPANIES 
HAVING THEIR OWN IMPORT LICENCES 


Please contact us immediately. 



Require 

MARKETING ENGINEERS 


To handle marketing of Plastic Film 
Capacitors and other products based in 
Bombay, Poona and Aurangabad. 
Professionals with 2-5 years marketing 
experience in electronic components with 
their own transport and telephone will be 
given preference. Remuneration package 
structured to attract the best talent. 

Please apply to: 

The Personnel & Administrative Manager 

CTR Mfg Ind Ltd 

El, Chikalthana 
Aurangabad 431210 


WANTED 

LUCKNOW REPRESENTATIVE 

Leading Plastic Film Capacitor 
manufacturer seeks professional 
with 2-3 years experience prefer¬ 
ably in the marketing of Elec¬ 
tronic Components, with transport 
and telephone at residence, to 
initially follow up on existing 
customers, and subsequently to 
be appointed as authorised 
stockist on attractive terms. Ideal 
opportunity for young dynamic 
result oriented person seeking to 
make a career. 

Please apply with full details to: 

Post Box No. 860101, 

EFY Enterprises Pvt Ltd 

665 'Slddhartha', 96 Nehru Place, New Delhi-110019 
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O.K. INDUSTRIES INC., U.S.A 


World leaders in wire wrapping technology have now come out 

with 

NEW INNOVATIONS !!! 



Electric Wire wrapping guns with: 

• Circuitry for RFI noise suppression 

• Reversing switch for un-wrapping (48V) 

• Timing belt device for long life and 
reliability 

• Variable indexing ability 

• High speed up to 5000 rpm 

• Back force’ device to prevent over¬ 
wrapping. 

• Available in 42-48-110-230 & 240 volts 


S0LDER/DES0LDERING PUMPS/STATIONS WITH 
SELF CLEANING PROVISION!!! 


* Fixed and variable temperatures 



SA-250 


Available under OGL 


Also: N/C Wire wrapping Machines* Wire wrapping wires* 1C and Component-handling tools* P.C. Boards 
and accessories* Computer and Instrument Fans* In-circuit test systems* Pneumatic Screwdrivers* 
Production accessories etc. 


For further details write o 

BALAJI ENGINEERING CO 

195, Brigade Road, 
BANGALORE-560001. 

Phone: 572411 


contact: 

PRAKASH A. CHAUHAN 
BALAJI ENTERPRISES 
133 Rashtrapathy Road 
Behind Bible House. 1st floor 
SECUNDERABAD 500003 
Phone: 77490 

S.P. WADHWAN 
NEW DELHI 110049 
Phone: 665839 

- 1 _ 


S.M. LIMDI 
BOMBAY 400004 
Phone:389457 


N.C. SARANGAN 
MADRAS 600034 
Phone: 472880 

J 
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We offer Complete Turn Key Services on : 

Micro Wave Oven, 

Mini Computors, || ■■■!■■■■■■ 


T.V. Picture Tube, - Pro i ect Proflles ' 

— Project Reports, 

Magnetic Tape, _ Techp? Economic- 

Semi Conductor Devices, Feasibility Reports, 

Deflection Components — Market Survey, 

ri — Identification of 

Floppy Discs, New p ro j ects 

Nickel Cadmium Cell — Site Selection 

Polyester Film Capacitor “ Building Construction. 

n u D . -r . l. — Help in obtaining Finance 

Push Button Telephones from p inanc j a | institutions. 

Electronic Tuners _ Arrange Collaboration 

Micro Motors — Import of Technology 

Prited Circuit Board _ Procurement & Erection of 

Plant Machinery 

Electronic Type Wnter 

— Personnel Selection 
VCP 8. VCRs. n , 0 _ , , 

— Research 8c Analysis, 

Electronic Toys 

— Problems Pertaining to 
Flexible Magnets, Running Industry 

Magnetic Heads — Product Marketing 

Digital Electronic Watches ' " ~ -. 

Project Profiles are also available with us and may be 
obtained by sending Rs. 500/-each through Bank Draft. 

■BBS PROIECT DIVISION (ELECTRONICS) BBSB 

POONAM INDUSTRIAL 
RESEARCH & DEVELOPMENT W 
CONSULTANTS LIMITED C3L 

WH-16, PHASE-1 MAYAPURI, NEW DELHI-110 062 (INDIA) CALL: 504509. 
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Selectivity of quality Parts today means increased 
sales tomorrow 

Murata Japan offers quality components for Colour Television, B/W Television, 
Mechanical/Electronic Tuners, Key Telephone and VCR. 


The application ot rigid tests and spot 
checks that ensure quality control are 
standard procedures at Murata. Highly 
automated .machines and processing 
techniques, leao to volume production 
at Murata. That is how Murata offers 
you quality components, that too at 
competitive price for: 

Colour Television 

• VHF-UHF Electronic Tuner Part No. 
TUMUF4EC-703 

• EHT Transformer with integrated 
high voltage focus and screen 
adjusting potentiometer Part No. 
MSH1FCF 

• SAW Filter Part No SAF38.9MVB70Z 

• Ceramic Filter Pari No. SFE5.5MB 

• Ceramic Trap Part No. TPS5.5MB 

• Ceramic Discriminator Part No. 
CDA5.5MD3 


mtiRiiiti 


There is no equal 


Committed to service 


• Posistor for degaustng Part No. PTH 
BG 180M290 

• High Voltage Focus and Screen 
Adjusting Potentiometer Part No. 
MHF 002-63B 

Black & White Television 

• EHT 

• VHF Electronic Tuner 

• SAW & Ceramic Filters 

• 15KV & 20KV Fast turn-on rectifiers 

Mechanical/Electronic Tuner 

• Miniature Ceramic Capacitors 

• Feed Thru Capacitors 

Key Telephone 

• Piezo Ringer 

• Ceralock Filter 

• Piezo Speaker 

Inde Associates 
202, Vikram Tower 
Rajendra Place 
New Delhi 110 008 
Phone:5719087, 5714176 
Telex : 031 -62126 AB iNDE IN 


Video Cassette Recorder 

AC Line Filter 

EMI Suppression Filter 

Tuner 

Capacitor/Resistor NetworKS 
Piezo Electric Sensor 

Majority of above components are 
allowed for import under Open General 
Licence (per appendix 6 list 8 Part 1). 
Custom duty is @ 50 percent ad val¬ 
orem per custom notice No 36/85 
dated 28 2.1985 

As Indian agents of Murata Mfg. Co. 
Ltd., Japan, we can immediately 
quote you competitive price and 
reasonable delivery for above compo¬ 
nents. Why not to contact us today ? 

Inde Associates 

16 Rest House Crescent 

Bangalore 560 001 

Phone: 579289 

Telex : 0845-8084 AB INDE IN 

(covers southern India) 
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| POPULAR 

ELEC1 

TAPE RECORDER SERVICING 

PRICE 

• Servicing Cassette Recorders 

Rs. 18 00 

• nftfari hwfmr 

15 00 

TELEVISION SERVICING (BAW) 


Practical Television Troubleshooting 

21 00 

Servicing Solid Stale Television 

18 00 

Solid Stale television Tioubleshootinq 

24 00 

• irNtvs-f ntahm 

21 00 

• nt«r>nt nrhcv nr? .rfata-JR »rrt---r s> 

21 00 

COLOUR TELEVISION 


Antonria Handbook 

18 00 

• Introduction to Colour 1 V 

18 00 

Servicing Korean Colour T V (Goldstar) 

12 00 

• Servicing Korean Colour T V Goldstar Vol II 

15 00 

Servicing Korean Colour T V (Samsung) 

12 00 

Servicing 1 T T Colour Television 

12 00 

Service Manual ol Sony Colour T V -2760 

18 00 

Servicing Colour T eiovision 

7 50 

Popular Colour Television Circuits Vol 1 

12 00 

Popular Colour Television Cncuils Vol II 

12 00 

• Service Manual ot Sony Coloui T V -2062 

21.00 

• Service Manual ol Gunter 20" Colour T V 

15.00 


1800 

VIDEO CASSETTE RECORDERS 


Service Manual of NATIONAL VCR 


Model NV-300EN 340EM 

60 00 

Model NV 250/450 

GO 00 

Model NV-370-GN 

60 00 

Model NV-/7? -EN 

60 00 

Model NV-/200 EN 

60.(10 

Service Manual of V C P 

36 00 

Servicing Video Cassette Reootders 

18 00 

Popular VCR Circuits Vol 1 

15 00 

Popular VCR Circuits Vol 2 

15 00 

Maintaining and Repairing VCR 

75 00 

4rt-«rn itor? fTflrni 

18,00 

Video Camera Theory and Servicing 

150 00 

Complete qide to Video 

27 

POWER SUPPLIES 


Powrr Supplies tor all Occasions 

1200 

BYO Battery Eliminator & Voltage Slabiliver 

12 00 

• Power Supplies. Switching Regulators 


Inverter & Converter (Hard Uouiidi 

150 00 

PrdCtirk 1 Transfer mot Design Hand Book 

90 00 

DATA BOOKS 


Practical Tiansistor Equivalents 

6 00 

Practical Valve A Transistor Data (Pope) 

15 00 

World Transistoi Equivalents 

30.00 

Microcornputai Data Handbook 

150.00 

Towers’ Inter Op-Amp Linear 1C Selector 

75 00 

• Towers’ International Transistoi Selector 

90 00 

Towers International Digital 1C Selector 

90.00 

Practical Semiconductor Data Manual Vol. 1 

12 00 

Practical Semiconductor Data Manual Vol 2 

25 00 

Practical Semiconductor Data Manual Vol 3 

25.00 

Practical Semiconductor Data Manual Vol 4 

25 00 

COMPUTER BOOKS 


ThP CP/M Handbook with MP/M 

75.00 

Microcomputer Data Handbook 

150.00 

• An Introduction to Microprocessors 

52 00 

• Understanding dBase ll 

90 00 

• Understanding dBase III 

150.00 

• ABC s Ot 1-2-3 

150 00 

• Doing business with Multiplan 

135 00 

• How to Care tor your Computer 

45 00 

• Understanding C 

150 00 

• Intel Application notes tor 8080, SOBS. 


8255, 8251 

9900 

• DerrofefAew 1985 edition 



IBM PC Troubleshooting & Repair Guide 

PRICE 

Rs. 180 00 

Introduction to Word Star 

150 00 

1001 Things to do with your IBM PC 

90 00 

HOBBY ELECTRONICS 

For Beginners. 

Practical Transistor Novelties 

7 50 

Simple Audio Projects 

6.00 

Practical SCR/TRIAC Projects 

6 00 

Easy to Build Electronic Alarms 

6 00 

Using Held Eltect Transistors 

6 00 

555 Timer Use and applications 

6 00 

Practical Operational Amplifier Projects 

1200 

Exciting Electronics Experiments 

6 00 

Fascinating 1C Projects 

6 00 

121 Electronic Projects 

6 00 

Practical Electronics Projects 

6 00 

Digital 1 C Learning by Experiments 

1500 

Electronic Musical Projects 

6 00 

Electronic Gadgets for You 

6 00 

Electronic Hobby Circuits 

6 00 

Integrated Circuits Applications 

24 00 

Practical Electronic Games 

6 00 

Electronic Projects For the Car 

6.00 

Practical Electronic Devices 

6 00 

An Introduction to Digital Electronics 

18 00 

103 Projects Using LED’s 

15 00 

Practical Audio Visual Projects 

6 00 

Care 8 Repair ot Electronic Flash Gun 

6 00 

CMOS IC’s Learning by Experiments 

12 00 

Using Semi-Conductor Diodes 

9 00 

Servicing Transistor Receivers 

6.00 

Understanding and Using Multimeters 

6 00 

41 Projects Using 1C 741 

6 00 

51 Projects Using CD 4011 

6 00 

Practical T imer Projects 

7 50 

Simple Electronic Experiments 

6 00 

Electronic Science Experiments 

6 00 

BYO Emeigency Light 

12 00 

Build You/ Own Senes 

Build Your Own T rarisistor Radio 

6 00 

Build Your Own Test Instruments 

6.00 

Build Your Own Stereo Amplifiers 

7 50 

Build an 1C Radio 

6 00 

Build Your Own Intercoms 

6 00 

Build Your Own Transformers & Coils 

6.00 

Build Your Own Digital Clocks Vol 1 

6 00 

Build Your Own Digital Clocks Vol. 2 

7.50 

Build Your Own Disco Projects 

6 00 

For Pralesiiontls 

Electronic Telephone Projects 

27 00 

555 Timer Sourcebook Experiments 

27 00 

Electronics Australia Projects & Circuits 

18.00 

Hobby Electronics Piojects Special 

18.00 

Radio Data Charts 

15 00 

Build A Personal Earth Station fur 

Worldwide Satellite TV Reception 

75.00 

Using Function Generators and Phase 

Lock Loops 

12.00 
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Tryst with Teletext 

<f H India's |ryat with tatetext started on November 
1:0 14,1986. Even after one month of its intro¬ 
duction, the baeic principle of teletext remains largely 
unintelligible to many. The two articles in this special 
faatura will serve to make the concept of teletext clearer 
to the readers. 
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Sound Shaping Ini Hi-Fi;; | 

'*¥9 The quality of sound reproduced by a hi-fi • f 
w f system Is the result of many interacting factors. - 
like the reflection/absorptian properties of the ttatanthg 
room, the sensitivity of the ear to different audio 
fequencies, etc. This article explains how to modify the, 
hi-fi system to take these factors into account so as to. ~ 
get the best sound reproduction without sacrificing toe ■ 
Originality. 

—A.B. Steal 


Microprocessor Board 

M The 8068 microprocessor, an 8-bii version of the 
16-bit 8Q86, has been gaining ground in the 
home-computers market abroad since 1962. While 
simplifying the hardware features, the 8088 retains the 
power of a 16-bit microprocessor. This powerful kit will ' 
make an interesting ‘make yourself project. 

*—K. Padmanabhan and S, Ananthi 



An Intrd to Teletext 

~M. Stvaramaiah and B,V. Baiaj 
An Insight into Teletext , , 

-Pit. Subramanyatn 
Information from ET&T 

—An intanlaw 


‘Sound Shaping in Hi-Fi 

-A.B. Steal 

A Simplified Guide to Computer pro¬ 
gramming in BASIC , 

1 -Pankai Sharma 

An SOW Microprocessor Board. 

—K. Padmanabhan and S. Ananthi 

’•Compsraties Study of Computer Lan- 
guages—ftort VB ‘ . ^ * 

■ 5i„ • : .J} -LR. Bamatmtmy 

* : u -AstoM B *Hat 

yenatosjester tom Audicinatotwon ■ 

;-Vf- -o. va^stosusewr 



‘' ■ 13 LetMire ’ ;■ ; :■ 

i if wnatbNaw f v, f 
43 Computer Corner . i 
-74 Eieetrpons 
50 . 79,38 Construction 
64 Circuit tsaxs 


•- 99 Product Prof Hat • 

t 1 D 3 1 Book Reviews 1 ^ 

:• f uto Company ProWes 
'* 109 Facts* Figures 

>'■ ■ fUt. flect*ortic«Manv 1 

1 “tv, , ' , ; .w 


JANUARY 1986 














Your right connection for 
solder and solderless connections 

The Cooper Group,Germany offers 
reliable Soldering, Desoldering and Wire-Wrap tools. 



Gardner-Denver Wire-Wrap tools are 
designed for high-density solderless 
interconnections as per international 
standards DIN 41611, EC 352, M1L- 
STD-1130. Range includes: 

• 14 YB2 Series heavy duty, mains 
operated wire-wrap tools for 
production usage 

• 14 G1 Series light weight, mains 
operated wire-wrap tools for 
miniwrap application 

• 14 R2 Series battery powered, wire- 
wrap tools for field repair 

• 34 AWG pneumatic wire-wrap tool 
for high-density interconnections 

• 14 YMl Series pneumatic wire-wrap 
tools for horizontal wrapping 

• 14 YP1 Series air powered tools for 
continuous high production use 


QMocintaa 

Committed to service 


Weller WECP-20 temperature- 
controlled Soldering Station is for safe 
soldering of highly sensitive electronic 
components and quality assembly of 
PCB’s. 

Weller EC2002 Soldering Station is 
meant for ultra sensitive soldering jobs 
in research and development work 
which demand continuous monitoring 
of working temperature digitally. 

Weller WMCP - EC miniature 
soldering Station is for micro¬ 
electronics jobs- 

Weller AG 700 hot air station is for 
soldering of flat packs, to wire wrap 
posts, and shrinking of insulating 
tubes. 

Weller Heat-a Print station is for 
soldering and desoldering of hybrid 
circuits. 


Inde Associates 
202, Vikram Tower 
Rajendra Place 
New Delhi 110 008 
Telephone 5719087, 5714176 
Telex 031-62126 AB INDE IN 


Weller DS701 Desoldering and 
Soldering Station is designed for 
soldering and desoldering of sensitive 
MOSFET IC’s without risk of 
damaging them. 

Weller VP 801 EC Desoldering Station 
has built in vacuum pump. Nine 
different desoldering nozzles handle all 
types of desoldering jobs including 
desoldering of flat-pack (two sided) 
fC’s and quad-packs (four-sided) IC’s. 

Soldering, Desoldering and Wire- 
Wrap Tools are allowed on Open 
Genera1 Licence per current 
import policy. Custom duty is 
levied @20 percent ad valorem. 

Get in touch with us today to buy 
best Soldering, Desoldering and 
Wire-Wrap tools. 


Inde Associates 

16, Rest House Crescent 

Bangalore 560 001 

Telephone 579289 

Telex : 0845-8084 AB INDE IN 

(covets southern India) 
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FM Signal Generator 

I would like to congratulate the author for his 
FM Signal Generator circuit published in 
August issue. However, I wish to point out 
some discrepancies in the article. 

On page 73, in the second para under Tun¬ 
ing Procedure', C5 is the tuning capacitor for 
getting 800Hz tone and not C3. And there is a 
mis-match among the prototype, circuit dia¬ 
gram and the PCB layout shown. The EFY 
prototype and PCB layout seem to match 
with each other, as they both suggest individ¬ 
ual AF and RF sockets with an RF OFF switch. 
But in the circuit diagram only one socket is 
shown for AF/RF output with a selector 
switch. 

H.M. MARUTHI RAYKAR 

Bhadravati 

The author, Mr Arup Kumar Sen, replies: 

Mr Raykar's observations are indeed correct 
C3 in text should have been replaced with C5. 
The discrepancy between the prototype and 
circuit arose because of a modification I had 
to carry out in prototype because of non¬ 
availability of multichannel switch SI with me 
at that time. In all other respects the circuit, 
the PCB and the prototype are compatible. 

TV OX Reports 

Without using any TV signal amplifier and 
specific antenna, I receive a few stations from 
abroad as well as from our cojntry which are 
thousands ot kilometres from my receiver. 

On 24th April, at about 7 45 am I received a 
Chinese telecast on channel 2 (identified 
from the test card). The picture was every 
poor with lot of fluctuation. I could not get the 
sound and the. colour roo was absent It 
lasted for about 45 minutes, and then van¬ 
ished. Since then I have received this station 
with one more Chinese telecast on channel 3. 
Sometimes the incoming signal is so strong 
that the picture is very clear and lasts for 
hours. Unfortunately, I can't get the sound 
and the colour is also quite faded 

The other stations I receive are Rangoon— 
when received, it has clear picture as well as 
sounding; Delhi-2 channel and Lucknow. 

1 am using an ordinary 3-element, channel- 
6 antenna which I made myself. The height of 
the mast supporting the antenna is about 10 
metres from the ground with a slight upward 
tilt of 5°-10°. It is positioned towards the 
Imphal transmitter. Sometimes I change the 
direction of the antenna but there is no 
improvement in the picture with this. 

BISWAJIT 

Imphal 

□ I have been getting TV signals from China 
on channel 2 here in Kanpur. These signals 
usually appear at 3.30 pm or 4.30 pm every 
day but fade away frequently when there are 
lot of clouds in the sky. 

From 3.30 pm to 5.30 pm an educational 
programme is transmitted by theChinese sta¬ 
tion. If ever you get it on the screen, you will 
observe a big black board on which Chinese 


alphabets are written and a lady teacher with 
a big stick sitting in front of it. 

At 5.30 pm, news is transmitted in Chinese 
language arid then some recreation pro¬ 
gramme is transmitted. Once I saw a Charlie 
Chaplin comedy film for about half an hour 
and then the signal faded away. Usually, after 
7.30 pm, I am unable to get the signal Often 
only sound is received and video signals are 
found missing 

From 5 30 or 6.30 pm a very faint signal 
appears on channel 3. The video signal is not 
very clear but the language, sounds some¬ 
what like English - but not the kind we speak' 
Till now I have been unable to recognise the 
station but hope to do so soon. 

I will give more details concerning TV 
Dxing in my next letter. 

UMESH KUMAR 
Kanpur 

□ Please allow me to describe a freak trans¬ 
mission that I received on my TV on 11th July 
at about 4.00 pm The transmission was 
received with a 7-element, channel-8 
antenna, without any booster. 

There was some play going on whose lan¬ 
guage I could not follow The characters 
resembled Chinese features, while the dress 
they wore was of Mongolian type. The play 
was interspersed with commercials every 15 
minutes or so. Among the commercials there 
were, 'Johnson & Johnson' baby powder, 
Bata' shoes, detergents, toothbrush etc. The 
symbol© with strange writing below often 
appeared on the screen, which I assume was 
meant for station identification. The signals, 
both audio and video, were quite distinct and 
came on channel 3. Two types of languages 
appeared—one was Chinese characters writ¬ 
ten vertically, ajd the second looked some¬ 
thing like " anu .", written horizontally 

Another symbol, a muscular man wearing 
trousers and shooting an arrow, with some 
Japanese type characters, appeared on the 
screen. 

A few interesting points which I noted were; 
First, the play ended at 4.30 pm which was 
followed by names of artistes in Chinese, 
written horizontally. Second, a cartoon film 
lasting about two minutes showed how to 
dispose,of refuse. There was another film 
showing people working in offices, factories 
etc, followed by a map of some country with 
money piling up on it. Perhaps the film was 
meant to urge people to be more producitve 
so that the nation's economic condition could 
improve. The third interesting point to be 
noted was that, a gentleman on entering his 
office greeted a lady with folded hands, sim¬ 
ilar to Indian 'namaste'. This was shown 
twice. 

The play was followed by commercials, and 
the caption 'Silver Spoons' came on the 
screen in English. The names of artistes were 
also in English. Pictures of Buddha and tem¬ 
ples also came on the screen with a voice in 
their language. 


The reception lasted little more than hall an 
hour after which both the audio and video 
signals faded gradually. I again received 
some transmission on channel 3 at about 8.20 
am on 14th July, most probably the same 
station Only the video signals were received. 
The images were quite faint. There was some 
war or detective movie going on It showed 
soldiers moving in a jungle They killed some¬ 
body which was seen by a small boy who ran 
away in fright The characters had Chinese 
features. The reception lasted for about five 
minutes. 

It was for the first tune that I had received a 
foreign transmission on my TV Incidentally, 
it is to be noted that on both occasions, the 
sky was overcast and it was raining. 

Could you or any of your readers enlighten 
me about the origin of the transmission 7 

S. MUKHERJEE 
'Rangeet 
Sarat Bose Road 
Siliguri 434401 
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Systems 
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Data I/O's new 29B. More than 
just a new paint job. 

Outside, Data I/O gave their new 
29B universal programmer a fresh 
coat of paint. Inside, Data I/O 
gave it the technology to make it 
a universal programmer you can 
count on having around for a 
long time. You see, the 29B's 
multi-functional programming 
system gives you complete 
flexibility to build your 
programming capacity as your 
needs grow. With a now 
standard 64k x 8 RAM and its 
proprietary programming 
electronics, the 29B can program 
over 1000 devices in commercial 
production today, and be 
expanded to support the more 
complex devices of the future as 
they are developed. 

Efficiency in a host of different 
programming applications. 

The 29B's design allows use of 


interchangeable modules for 
many different programming 
applications. With a UniPak 2, 
the 29B programs ovei 700 MOS, 
fusible link, and AIM PROMs. 
And with a GangPak, it can 
program a set of eight MOS 
EPROMs with different data 
patterns at the same time. With 
the LogicPak you can program', 
design, and test a wide range of 
logic devices. Or, by using ABEL 
software, you can specify logic 
designs for IFL, PROM, and PAL. 
devices using any methods or 
combination of state diagrams, 
Boolean equations or truth 
tables. 

Select integrated or 
stand alone operation. 

The 29B's twenty-seven I/O 
formats enable you to interface 
with virtually every development 
system available. You can enjoy 
the ease of menu driven 


operation because the 29B's 
optional software driver allows 
you to interface with IBM PCs. 
Yet, it's important to know the 
29B is a completely self sufficient 
system. So, if your needs dont 
require interfacing with a PC, the 
29B can operate on its own, 

A unique combination 
of price and performance. 

The 29B is just one example of 
Data I/O's commitment to giving 
you state of the art programming 
technology. And you can get it 
with the performance of 64k x 8 
RAM for less than ever before. 

All things considered, the 29B is 
the best combination of puce 
and performance in a universal 
programmer today. And 
tomorrow. Now, that's an 
achievement. 
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What's 

New. 


IN INDIA. 

Crash computer training 
programmes 

The centre has advised all state govern¬ 
ments to initiate crash training pro¬ 
grammes to make available trained 
technicians for the computer and elec¬ 
tronics industries. This is consequent 
upon the government’s realisation that 
India is heading for a severe shortage of 
skilled manpower in these vital sectors. 

It is projected that by 1990, trained 
technicians would be in short supply to 
the extent of nearly 115,200 persons 

Disclosing this at a meeting in New 
Delhi, Mr Shivraj V. Patil minister of 
state for Electronics said the production 
target of Rs 100,000 million for electron¬ 
ics goods by 1990 could not be achieved 
if steps are not taken to increase 
trained manpower. 

To meet the demand, the Electronics 
Commission has decided to start cen¬ 
tres for training at Srinagar, Aurangabad 
and Imphal. Here, about 30-40 postgrad¬ 
uates and 100-200 short-term trainees 
would be trained every year. 

The Department of Electronics is tak¬ 
ing steps to introduce university-level 
electronics courses and new pro¬ 
grammes for training junior technicians 
in ITIs in 100 districts. 

Steep rise in production of 
electronics goods 

The growth rate of production of elec¬ 
tronics goods in the country increased 
drastically from 12.9 per cent in 1983 to 
39 per cent in 1984. 

Encouraged by this leap in produc¬ 
tion, the government has set an ambi¬ 
tious production target of Rs 26,360 
million for the year 1985-86 and has 
taken several steps to achieve the pro¬ 
jected targets. 

Among the various steps taken by the 
government to formulate a new promo¬ 
tional policy to accelerate the growth of 
electronics in the country are: (a) a gen¬ 
eral liberalisation of licensing policy 
with emphasis on promotion rather than 
on regulation; (b) resorting to fiscal con¬ 
trols, in preference to physical controls, 
where controls are unavoidable: (c) 
removing the ceiling on capacity and 
restrictions of sectoral nature like large 


scale, small scale, private sector, public 
sector, etc, except where specific reser¬ 
vations are made; and (d) volume pro¬ 
duction at the economic level, with 
contemporary technology. 


Second TV channel for 
Calcutta next year 

The planning commission has sancti¬ 
oned the introduction of a second TV 
channel in Calcutta. 

Giving this information at a meeting in 
Calcutta, Mr V.N. Gadgil, union minister 
of state for Information and Broadcast¬ 
ing said for starting a second channel, a 
transmitter has to be installed. This 
transmitter would be set up in 1986 and 
the second channel would be opera¬ 
tional the same year. 

The planning commission has also 
sanctioned the setting up of local radio 
stations on frequency modulation tech¬ 
nology in a number of states during the 
seventh Plan. 

The minister ruled out any role for pri¬ 
vate sector in the operation of second 
channel in the country and also any pos¬ 
sibility to introduce second channel in 
cities other than the four metropolitan 
cities before 1990. 

Rs 4.3 million worth orders 
on Indian electronic firms 

Indian electronics firms, have bagged 
orders worth Rs 4.3 million for supply of 
components like semiconductors, 
micromotors, resistors, connectors etc. 
The orders were secured during the 
course of their participation in the world 
famous electronic show at Paris, “Salon 
international Des Composants Electro- 
niques 85", held in November. 

Trade enquiries valued at Rs 13.6 mil¬ 
lion were generated for items like toggle 
switches, test and measuring instru¬ 
ments, inverters, numerical control and 
automatic testing equipment, active 
components, passive components, 
floppy disc, CIS memories, semicon¬ 
ductors and resistors. The buyers who 
evinced interest in Indian products 
represented countries like France, the 
UK, West Germany, Italy, Austria, Cze¬ 
choslovakia, Hungary and Spain. 

The Trade Development Authority 
(TDA) organised the participation of 
nine Indian firms in the fair. 

Interestingly, a large number of Span¬ 


ish buyers showed great interest in the 
Indian electronic components More 
than 1200 visitors from various countries 
visited the TDA stand. The presence of 
numerous Spanish buyers was stated to 
be the result of Spain having emerged in 
recent months as a potential venue for 
setting up assembly units to meet the 
requirements of the west European 
countries. 

In addition to encouraging export 
prospects of electronic components, 
Indian firms also received several tie-tip 
proposals and agency agreement offers 
for distributorship. 

Governments computers 
hardware factory 

Thq, government has decided to buy 
technology in the filed of computer 
hardware manufacture to set up a fac¬ 
tory in the public sector. 

Announcing this in parliament, Mr 
Shivraj V. Patil, minister of state for Elec¬ 
tronics, said the governments negotiat¬ 
ing with two foreign parties, one from 
USA and the other from France, for the 
purchase of knowhow for the manufac¬ 
ture of mainframe computer systems. 
The manufacture will be initiated by the 
Electronics Corporation of India Limited 
(ECIL) at Hyderabad. Answering a ques¬ 
tion, he said up to October, 1985, about 
100 companies had been given letters of 
intent or industrial licences and about 
200 companies had been given small 
scale approvals for the manufacture of 
computers, including minicomputers or 
microprocessor-based systems. Out of 
these about 70 companies have reported 
a total production worth about Rs 900 
million during the calendar year 1984. 

IETE technical convention 
in capital 

The Institution of Electronics and Tele¬ 
communication Engineers (IETE) will 
hold its 29th technical convention as 
part of the 32nd annual general meeting 
in New Delhi from January 11 to 13. 

Invited and contributed papers on 
communication; computer and control; 
office automation; circuits, systems and 
devices; instrumentation and measure¬ 
ment and electromagnetics will be pres¬ 
ented during the convention. 

The institute will also organise an 
exhibition to highlight India's progress 
in the field of electronics and telecom- 
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munication. The exhibition will relate to 
technologies in telecommunication 
equipment, instrument, components, 
consumer electronics and defence sys¬ 
tems with a view to updating the indus¬ 
try's knowledge of latest developments 
in the field. 

Over 400 licences issued 
for CTV manufacture 

Over 400 licences have been issued by 
the government in various parts of the 
country foi manufacture of colour TV 
sets 

Forty-nine of these licences were 
issued in the large-scale sector and out 
of these 17 units have reported produc¬ 
tion The details of the TV sets produced 
by these companies during the period 
1984 and 1985 (January to June; are 
given below 



Production 

Name ol the Unit 

19 84 

7985 

Electronics Corporation 
of India Limited. 



Hydeiabad 

Uptron India Ltd, 

1136i 

17497 

Lucknow 

14587 

12948 

Bush India Ltd. Bombay 

Konark Television Ltd. 

2944 

Lockout 

since 

Sept 

Bhubaneswar 

Televista Electronics 

8825 

9099 

(P) Ltd, New Delhi 

9688 

5587 

Dynavision Ltd. Madras 
Video Electronics Pvt Ltd 

17643 

11419 

(Crown). Sahibabad 
Electronic Consortium 

12095 

6571 

Pvt Ltd. New Delhi 

Kerala State Electronics 
Development Corpor- 

13553 

11535 

atiori Ltd. Trivandrum 
Television & Compo¬ 
nents (P)ltd. 

5692 

14127 

Ahmedabad 

14863 

16791 

BPL India Ltd, Bangalore 

1415 

8069 

BPL India Ltd, Palghat 
WEBEL Television Ltd. 

2598 

6548 

Calcutta 

J&K Industrial Develop¬ 
ment Corporation Ltd, 

2099 

Not 

received 

Srinagar 

Raghunandari Electro- 


938 

mcs Ltd, Bangalore 
Bmatono Electronics Ltd, 


1601 

Sahibabad 

Cear India Multronics 


325 

Ltd, New Delhi 
Continental Device India 


91 

Ltd, New Delhi 

Production 


commenced in 

S' 

July, 85 

. Tottf'j",: 

L.-. 

1,14,230 

1,23.146 


Apart from these 49 companies in the 
large-scale sector, licenses for CTVs 
have been issued to nearly 400 compan¬ 
ies in the small -scale sector also and 30 
of them have already reported 
production, 

ST cut on electronics goods 
in Maharashtra 

Sales tax on all electronics goods being 
manufactured in Maharashtra has been 
heavily reduced from 15-20 per cent to 
four per cent with a view to boost the 
development of electronics industries in 
the state 

As a result of the reduction in the sales 
tax, cameras, video players and 
recorders, watches, dictaphones. TV 
sets, electronic telephones, closed cir¬ 
cuit television sets, electronic type wri¬ 
ters. tape recorders, stereo hi-fi 
amplifiers etc would become cheaper 

m .AND ABROAD 

Towards digital television 

The CCIR (International Radio Consul¬ 
tative Committee) study groups 10 and 
11, which met in Geneva in October 
1985, took a major step forward in the 
development of digital television, by 
reaching an agreement on a single set of 
specifications for the digital video inter¬ 
faces, and for recording digital televi¬ 
sion on magnetic tape. 

The proposed CCIR recommenda¬ 
tions open the door to the realisation of 
fully digital television production stu¬ 
dios, since it will make it possible to 
interconnect freely, digital studio equip¬ 
ment by means of a single digital video 
interface signal, and by setting a single 
digital tape recording format to record, 
edit and exchange digital television 
programmes. 

Experts believe the new digital televi¬ 
sion standards will open a new era of 
unequalled recording, editing and post¬ 
processing flexibility in the production 
of television programmes, and in the 
exchange of superior quality recorded 
programmes among broadcasters. 

The proposed digital television 
recommendation^ are based on the dig¬ 
ital video encoding standard adopted by 
the CCIR in 1982 as CCIR recommenda¬ 
tion 601. This stipulates the use of digital 
component signals sampled at a sam¬ 
pling rate of 13.5 MHz for luminance, 
and 6.75 MHz for each of the two colour 
difference signals. Digital coding of 
component signals rather than conven¬ 
tional PAL, SECAM or NTSC composite 


signals, offers great benefits to broad¬ 
casters and programme producers since 
it allows almost unimpaired post¬ 
processing capability, special effects, 
electronic tricks and sophisticated pic¬ 
ture manipulation of recorded signals 
with the same level of quality that would 
be achieved if they were performed live 
on the studio output signal. 

If adopted by the XVI Plenary Assem¬ 
bly of the CCIR next May, these new 
digital television recommendations 
would offer the broadcasters complete 
freedom in the production of pro¬ 
grammes, and excellent quality in the 
pictures so produced. 


Siemens invests DM 400 
million in microelectronics 

Siemens is setting up two new 
projects—a design center for chips and 
a technology center--to further expand 
its Balanstrasse complex in Munich into 
the leading center for innovation in the 
field of microelectronics. The company 
has invested nearly DM400 million in 
these two projects. 

In the design center, new logic cir¬ 
cuits, in particular, devices in CMOS 
technology for a wide range of applica¬ 
tions will be designed from 1987 on¬ 
wards. E mphasis will be placed on cus¬ 
tom circuits based on standard single 
cells which will be created using ‘Venus’, 
Siemens’ own design system. 

In the second project the technology 
hall, a mask center to produce masks of 
all technologies for use in chip manufac¬ 
ture in the variuus Siemens plants will bo 
set up. Using state-of-the-art electron- 
beam plotters, masks with structure 
widths down to 0.5 micron will be pro¬ 
duced at this center. 

The technology hall will alsocontain a 
pilot production line for bipolar high¬ 
speed logic circuits, specially ECL gate 
arrays for computer CPUs and compo¬ 
nents for broadband ISDN switching 
systems. 


‘Africa Telecom’ exhibition 

The International Telecommunication 
Union (ITU) and the Kenya Posts and 
Telecommunications Corporation 
(KPTC) will jointly organise the ‘Africa 
Telecom 86' from 16 to 23 September 
1986 at the Kenyatta International Con¬ 
ference Centre, Nairobi. Kenya, 

Africa Telecom 86 is the first ma)or 
international specialised communica¬ 
tions exhibition of the ITU World Tele¬ 
communication Forum on the African 
continent. 


ELECTRONICS FOR YOU 



For quality and reliable Soldering 
Applications S U R YA offers a wide range of 

electronically 
temperature controlled 
soldering and de-soldering 
stations 

The extensive usage of delicate solid slate MODEL SURYA-5A: A soldering and de- to 400" C. The desoldering gun is suffi- * 
devices which are sensitive to temperature soldering station is designed specially for ciently powered for use in even complicated ! 
and leakage has necessitated to design electronic repair, for safe and quick de- multilayered PTH printed circuit boards. ,J 
temperature controlled soldering stations, soldering of delicate components without T . . . .... I 

SURYA temperature controlled soldering causing any damage to the printed circuits TC0 [T paCtnesS in design and portability | 
stations have all such capabilities to solder and to the components. It is equipped with make ,he sta,l0ns more ideal to use even at | 
delicate and sensitive components like SURYA electronic control syslem for vary- 8 ! 1 ^ P lace having a normal A C. •_ 

MOSFETS, CMOS. IC S. etc. ing temperature continuously from 200" C elec,nc81 SU PP'V Plug-in-socket : j 



SURYA RANGE IN BRIEF: 

MODEL SURYA-1 

Electronically temperature con¬ 
trolled soldering station. 

Input: 230V AC, 

Output: 24V, 40W, 
temperature setting 
200° C to 400° C 

MODEL SURYA-1D 

Electronically temperature con¬ 
trolled soldering station with 
Digital readout. 

Input: 230V, Output: 24V, 40W, 
temperature setting 
200® C to 400® C. 

MODEL 8URYA-2 

Fixed temperature soldering 
station. 

Input: 230V AC, 

Output: 18V, 36W, 360° C. 

MODEL 8URYA-2D 

Temperature controlled 
soldering station. 

Input: 230VAC, 

Output: 24 V AC, 40W, 350® C. 


MODEL SURYA-3 

Multiple electronically temperature 
controlled soldering stations. 
Input: 230V AC, 

Output; 24V, 40W, 
temperature setting 
200® C to 400® C. 

MODEL SURYA-5A 

Electronically temperature con¬ 
trolled soldering and desoldering 
station with power operated. 

Input: 230V AC, 

Output: 24V AC, 
temperature setting 
200® C to 400® C. 

MODEL SURYA-5 

Temperature controlled desolder¬ 
ing station power operated. 

Input: 230V AC, 

Output: 24V, 40W. 

MODEL SURYA-6 

Temperature controlled solder bath 
(Manual skimming arrangement). 
Input: 230V, Output: 260W. 


ACCESSORIES: 

• Long life desoldering nozzles, 
e Long life soldering bits. 

• Hand desolderlng tools for ICs of 
DIP & flat packages, etc. 

After Sales Service: 

All parts of”SURYA" range are 
manufactured indigeneously by 
"NAVANIDHI," hence available for 
immediate replacement. 

Free service is provided to all 
users of SURYA products. 

N need of OGL and Foreign 
exchange. 

We manufacture Low Voltage and Wattage 
Sol da ring stations also as per customers 
reguirements. 

For further particulars please contact 

NAVANIDHI ELECTRONICS 
(P) LTD., 

PLOT NO. 98, HOUSE NO. 1-60/1, 
SNEHAPURI, NACHARAM (P.O.), 
HYDERABAD - 501507. PHONE: 851088 
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r eletext has arrived in India. 
After a long wait (it was first 
introduced in England in the 
early seventies), teletext descended 
on the Indian scene rather unno¬ 
ticed, bereft of the fanfare it should 
rightly have attracted. 

Christened Intext, teletext in 
India Is presently limited in its ser¬ 


vice to only residents of New Delhi. 
It is now being transmitted on 
% channel-7 from 9am to 11pm with a 
; one-and-a-quarter-hour break from 
2.45pm to 4pm. It can be received 
within a radius of 15 kms from the 


Rs 1500. As often happens, this 
turned out to be a gross under- 
estimation. It is clear how that the 
decoder will not cost less than Bs 
3000. In fact, it may cost Hs 4000 
plus. Add to this (he cost of procur¬ 
ing a colour TV (black-and-white 
sets are useless for receiving tele¬ 
text signals as of now). And the 
long and short of it will be that 
teletext is out of reach of most Of 
the Indians, for whom even own¬ 
ing a colour TV is a luxury. 

The reason for the high cost of 
the decoder is that it is not being 
manufactured in India. The ET&T 
has imported a batch of decoders 
from Prance and these are being 
marketed through select manufac¬ 
turers—ECIL, Uptrbn, Weston, 
Texla and Dyanora, to name a few. 

ECIL has sold about 100 decod¬ 
ers to Doordarshan but is yet to 
start direct sales to individuals. 


In Britain, for example, about 50 
pages of a popular hovel are trans¬ 
mitted continuously throughout 
the day so thatone can read books 
at leisure, without much effort and 
expenditure. In France, teletext 

,'ries nearly into oblivion. One has 
only to tap the name of a particular 
person op a specially provided key¬ 
pad arid the telephone numbers ; 
and addresses of all the persons of 
that name are displayed on the 
screen from which ope can find the 
number of the person desired. 

In text also has demonstrated the 
usefulness of teletext. Recently, 
when there was a major gas leak io 
the capital, together with the news, 
IPtext flashed a set of first-aid mea¬ 
sures for gas-affected persons. This 
may not be a major achievement in 
itself (as few had the decoders to 
receive) but is certainly a pointer to 


transmitter. 

However, there is no such tangi¬ 
ble limitation on the usefulness of 
•• teletext. From rail timings to news 
-details to stock exchange rates, 
information cap Ire displayed on 
the TV screen in a jiffy. Yet, these 
areonly a lew of the many wonders 
that can be worked with teletext. 
So, it seems reasonable to believe 
that teletext can revolutionise the 
information techniques in the 
Country... that is, provided the com* 

. mon man can afford the extra costs 
incurred. 

z For whatever reason, the ‘infor- 
r rotation revolution’ has yet to mate- 
^rialise. More than one month has 
^passed since its introduction but 
the term 'teletext’ is still alien to 
roany ip Delhi and to most outside 
the capital. It is probably too early 
for judging its effectiveness and 
may be Intext will yet make the 
grade. But one important factor 
that threatens to Stall the progress . 
of Intext is the,edit of the decoder, 
which happens to be prohibitively 
high at present. , : V 

Initially, it was made put 'that;; 
»thMjScoder would eostonly around • 


Some bookings have been made 
and the company hopes to start 
direct sales soon. Texla has under¬ 
taken to market 100 TV sets with 
decoders on an experimental basis 
and is making some necessary 
modification to the existing sets. 
So are most others. Even the colour 
TVs already sold need this mollifi¬ 
cation. Uptron, however, claims 
that its CTVs, sold ami unsold, 
need no modification. 

Texla has priced the decoders at 
Rs 3000, ECIL at around Rs 4000 
and Uptron ,at Rs 4200. It is not 
clear why such differences in costs 
should exist when the decoders are 
being procured. from the same 
source! ■ ■’ 

Apart from the cost, another fac¬ 
tor that seems to have had a bear¬ 
ing on the jrepple Vdreppsition 
towards Intaxi is $£ fact that the 
usefulness of teletext has not been 

asm fwi Iririneasmen. 

aj-jre grossly 
are mani- 

mid- l^ews details, rail and air tim- 
ings etc areonlyfpw of these, f 


how teletext can be useful at cru¬ 
cial times. 

Sub-titling is another important 
use of teletext. Specially, for a mul¬ 
tilingual country like India, TV 
programmes of a particular lan¬ 
guage can be made more interest¬ 
ing and meaningful , to others 
speaking a different language. 

It might take years for Intext to : 
reach such sophisticated levels of 
usage. But now that it has come to 
India, we can afford to wait a little 
longer. ■ ■ 

The French ANTIOPE system 
has been adapted for use in India. 
ANTIOPE is an acronym for 
Acquisition Numerique et Trievia-. 
ualisation d’ Images en pages d‘ 
Ecriture, meaning, digital acquisi¬ 
tion and visual display of pictures 
as pages of lettering. 

The principle of working of trie- 
text is as bbkme to many as its 
importance. The following two 
articles in this special feature on 
teletext, thdttgh laxg iy basediW* 
the, British ^systems of 
and 0RAC|*I^ affl . git4 a goodidea • 
of the barie prinripia that are com¬ 
mon 



M. Sivaramaiah and B.V. Bajaj 

fln 

kntra 

to 

Teketent 


T eletext is a system by which text data can be 
transmitted along the normal television picture 
signals. A viewer can select any of the text data to 
be displayed on television screen by using a suit¬ 
able decoder instrument. This article explains the principlc 
of operation of teletext service, the international standards 
presently in use and introduces the standard hardware 
manufacturers. 

The basic idea ol transmitting the printed text data over 
telephone cables or by radio links using various electronic 
instruments, viz, telegram, telex, newspaper print, is not 
new. This facility has been largely used by business houses, 
press agencies, slock exchanges etc. But this type of system 
could not readily be used at home. The advent of large scale 
integrated circuits (LSls) during early seventies and the 
widespread use of television as popular mass media have 
now led to the use of teletext service at homes, offices and 
business houses. The television receiver can now also be 
used for display of text with some additional circuitry. All 
advanced countries are having this service on their regular 
TV telecast. 

The work on teletext began around 1973 in Britain, using 
coding techniques for transmission of text data with televi¬ 
sion. Two major British organisations developed their own 
coding techniques and started the teletext service. The Bri¬ 
tish Broadcasting Corporation’s (BBC’s) teletext service .is 
called CEEFAX (sec facts) and the other service offered by 
1BA is called ORACLE (Optional Reception of Announce¬ 
ments by Coded Line Electronics). Both the services provide 
the viewer, equipped with the necessary teletext receiver, 
with additional information relating to many subjects, 
simultaneously with the normal television programmes. 

M. Sivaramaiah, manager and B.V. Bajaj. senior technical officer, work in 
the Control Systems Group of Electronics Corporation of India Limited, 
Hyderabad 


The teletext service for the public transmission needed 
some standards and to arrive at the standards, the best 
features of both the CEEFAX and ORACLE were incorpo¬ 
rated, some new features added and common standards for 
the transmission drawn up in 1974. Today, all the pro¬ 
grammes broadcast in Britain carry teletext data as part of 
the transmission signal. Many countries have adopted the 
British Teletext Standard and a modified version of this has 
been tested in the USA. An alternative text system known as 
ANTIOPE was developed in France and is being used there 
and in some other countries. Canada has developed a text 
system called TELIDON which is likely to become the 
standard in North America. 

It has been announced recently in Parliament by the 
minister of state tor Information and Broadcasting, Mr 
V.N. Gadgil, that the teletext service introduced in Delhi on 
November 14,will be added to other major stations of Door- 
darshan. Doordarshan authorities in conjunction with 
EC1L, DoF and NIC have taken up the above project. The 
French system AN 1'IOPF has been adapted for use in India. 

Definition 

Teletext can be termed as a system for transmitting pulse 
coded signals during the field blanking interval of video 
signal which can be stored in the receiver and recalled on 
demand to display information in alphanumeric form or as 
graphic data. Invariably, a 3-digit page address (number) is 
used in all standard teletext services. 

Teletext is a system by which data spread over 100 or 
more pages of text can be transmitted along with the normal 
television picture signals. A viewer who is watching the 
normal Doordarshan programmes will be completely 
unaware of these extra signals but by using a suitable dec¬ 
oder instrument, he can select any of the pages of the text 
being transmitted and can view the selected page on the TV 
screen in place of the normal programme. 

How teletext works 

Normally, television receivers display programme pic¬ 
tures. For teletext, the normal television receiver is fitted 
with additional circuitry to decode and display the teletext 
data. This circuitry has some controls to switch the TV 
receiver into next mode which brings the text display on 
screen. The decoder has buttons numbered 0 to 9 through 
which the pages of text can be selected. 

The teletext can accommodate pages beginning from 100 
to 899 (Doordarshan which has adapted the French AN Tl- 
OPE system uses pages from 1 to 100). The first page of text 
will display the index table, and after choosing the required 
page number, the particular page can be viewed on the 
screen. These pages carry a wide range of information avail¬ 
able on screen like, news headlines, news details, news flash, 
travel news, financial headlines, financial news, sports head¬ 
lines, sports news, TV and radio information, weather news 
and forecast, health and diet, cookery, education and a 
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variety of other information. 

Block diagrams of a typical television transmitter and 
receiver stages incorporating teletext facility are shown in 
Figs. 1 and 2. The organisation of teletext page and its 
features are explained first. 

V 


TELEVISION 

STUDIO 


ADDITION OF 
DATA TO 
LINES 


TRANSMI l TER 


TELETEXT 

DATA 

SOURCE 


Fig. 1: Block diagram of a typical TV transmitter incorporating 
teletext facility. 



Fig. 2: Block diagram of typical TV receiver stages incorporat¬ 
ing teletext facility. 


Teletext page 

Each teletext page consists of 25 rows and each row has 40 
characters, giving a maximum of approximately 120 words 
on a page. The characters are displayed in a 7 * 5 matrix. The 
page information is transmitted continuously at a rate of 
about eight pages (four in case of Doordarshan) per second, 
i.e. a 100-page information is repeated every 12 to 15 
seconds (every 20 seconds by Doordarshan). The normal 
access time between selecting a text page and having the 
earlier page disappear on the screen is 10 to 30 seconds, and 
depends on the total number of text pages being 
transmitted. 

The displayed data can be presented in several forms: 

(a) Text on a page can be presented in seven colours with 
the eighth colour for background. 

(b) Part of the text may be made to flash on and off for 
emphasis. 

(c) The text may be displayed with twice its normal 
height on the screen. 

(d) Some part of the text may be blanked off until the 
viewer presses a reveal button to bring it into view (for quiz 
etc). 

(e) Sub-titles may be provided for some viewers without 
affecting the picture. 


Transmission of teletext signals 

The television signal contains a frame blanking period in 
which no picture information is transmitted. As present 
receivers do not require such a long period, during this 
period additional information can be transmitted. Out of 
the 22 blank lines in each field, only four lines are used for 
teletext transmission (Doordarshan is using three lines and 
the number is variable). Hence, in a normally adjusted 
television receiver, the teletext data will not be visible since 
these signals occur while the scanning beam is outside the 
screen area. 

The teletext data is a digital signal in which ‘O' level 
corresponds to the black level in the picture signal and ‘1’ 
level is equivalent to about 66 per cent of the peak white 
signal. In each teletext line, 45 data bytes are transmitted (40 
in case of Doordarshan). Each byte is of 8-bit length 
Seven bits define the character and one bit isfor paritycheck. 
Of the 45 data bytes of each line of text, first five bytes of 
data are used for identification of the row and synchronisa¬ 
tion of the decoder circuitry. The coding is basically through 
a 2-level noo-return-to-zero data waveform. 

The data rate to transmit 45 * 8 bits per scan line makes 
6.9375 mega bits per second or the fundamental data fre¬ 
quency of 3.5 MHz which passes through the normal 5.5 
MHz bandwidth of the television receiver. The bit rate is 
timed by a clock pulse whose synchronisation in the decoder 
is referenced to the peak of the penultimate ‘1’ of a clock. 
Each page is headed by a 32-character page header which 
details about page number, data, time etc. So. when the 
viewer’s selected page coincides with the page being trans¬ 
mitted, the information is displayed. 

Reception of teletext 

The teletext data is received in exactly the same way as the 
picture signal and as a part of the video signal. The video 
signal is then fed to a gate circuitry which separates out the 
data during the scan lines in which teletext data are 
expected. 

The first three bytes of signal are used to synchronise the 
incoming data. The row data information is detected in the 
fourth and fifth bytes. The ‘0’ row or header row is displayed 
on the top of the page and contains 32 characters of text. The 
remaining 8 characters are used to display page number, 
time and other control information. 

T hus, to get a particulai teletext page, the decoder exam¬ 
ines all row ‘O' data lines and compares with the page code 
requested by the viewer. If it matches, then the teletext page 
information is stored in the memory. A complete teletext 
page needs 40 * 25 bytes of storage memory or 1 k byte 
memory. This digital stored information of the desired tele¬ 
text page is then used appropriately to display on TV screen. 

There are 287 scan lines per field in a displayed picture. 
So, each row of text can have 10 scan lines and each scan line 
is divided into 40 equal width spaces with six dot spaces for 
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each symbol. Thus, each symbol is displayed as 10 * 6 dots 
which represent the desired symbol of alphanumeric 
character. 

The text data is read from the page memory as the scan¬ 
ning beam passes through each character space on the 
screen, and is fed to a ROM (Read Only Memory) to display 
the appropriate 10 * 6 dot patterns. As the scan moves down 
through the row of text, successive rows of dots are selected 
and after the ten scan lines for a row of text are complete, the 
data for next row of text is selected from the page stored in 
memory. This way, the process of making a full page is 
completed. This complete sequence is repeated 50 times a 
second to produce a text display on the screen. 

Standard hardware 

I he first well-known manufacturer to produce teletext 
module (the XM11) was Texas Instruments. The decoding 
and display logic and page memory is built-in on this board. 
Mullard's Multitext system, GEO Semiconductors and 
General Instrument Microelectronics Limited are the other 
manufacturers of teletext decoders. 

The teletext adapter unit receives the signals and decodes 
them to video signals which are fed to colour encoder and 
IJ H F modulator circuit of a television set to produce the text 
on the screen. The TV receiver has to be tuned to the DHL 
output signal frequency of the adapter. 

□ 


M3B 


Wire Wound Potentiometer 



ESA ENTERS IBM PC/XT 
COMPATIBLES AND 
ADD-ONS! 


PC/XT Mother Board with 8 dots, MICROSOFT BASIC in 
ROM and 256K Bytes RAM. 

Colour/Graphics Display Adapter Card. 

Floppy Controller Card to control uplo four double sided 
double density 5 1/4" Floppy Drives. 

Multifunction Curd with sockets for 384 K bytes RAM 
expansion, Centronics Parallel Interface for Printer, RS232C 
Serial Interface, Real Time Calander Clock and Game 
Adapter. 

Configure your PC to make it a cost effective Lngg, station; 
FSA gives full technical and maintenance support. 


LOW COST CRT TERMINALS ARE ALSO AVAILABLE! 

Developed by Indian Institute of Science Bangalore, based on 
Intel Application Note AP-62. 

I bis terminal is made up of two separate units. 

1. Video Monitor in a moulded plastic cabinet directly 
operated on mains. 

2. CR T Controller PCB, Keyboard and DC Power Supply 
housed in a PC like enclosure. 

Cost effective for small K&D Labs. Colleges and Universities. 


OTHER PRODUCTS 

8 BIT SYSTEMS: Muroproiessor Trainers LSA 8. r >, MPS85 
based on 808. r i, ESA 85 based on 65(l2,and LSA 80 
based on Z-80 

16 Bl I SYS I LMS: Mn roproi essor Trainers F.SA 86/87 
based on 8086 and its co-processors, LSA 68K bused on 
68000 and Single Board Microc omputer LSA 186 based on 
80186. 

DLVLLOPMLNI AIDS: LSA 1CL-1 In-circuit Emulator for 
8085, Z-80 and 6502. 

PROM Programmers (EPROMs and Bipolar PROMs) and 
UV Erasers. 


High Reliability ft Long Lite • Small, Sealed. Wide Application 
Humidity Proof construction • Panel ft Shaft seal. 

Manufactured by: 

R.K. Enterprises, Hyderabad 

Marketed by: 

AHADHNA 

IIKIMNKS (P) ITS 

10, Srinath Complex, S.D.Road. 

Secunderabad 500 003 Phone: 822201. Grams: HINDpTEK 
Branch Office: 1690, Bhagfrath Place Delhi-110 006. Phone. 294369 


n/i 

ELECTRO SYSTEMS ASSOCIATES 

1954/55 8TH MAIN F, BLOCK 
II STAGE RAJAJINAGAR 
BANGALORE-560010. 

PHONE: 357809 
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CLEANLINESS ~ The Invisible Dimension of Quality — 

DISCOVER WITH 

KIRLOSKAR CLEAN AIR SYSTEMS. 

A must for Dustfree, sterile Atmosphere in 
Electronics, Aeronautics, Engineering, Medical, 

Chemical and Pharmaceuticals. 


Clean Bench ; Horizontal/Vertical Flow 

• Provide;, class 100 Clean Air in 
restricted area 

• Removes dust particles down to 0 3 
micron 

• 99 97% efficiency 

• Available in size - 610x610 mm 
1220x610 mm, 1830x610 mm 

• Table Top Models also available 



Clean Room : 

• Provides upto class 100 Clean An over 
large work areas 

Air Curtain : 

• Arrests entrance of dust in uoorways 

• Available in different sizes 



Air Shower : 

Fully automatic, electrically operated, 
direct highly pressurised air through 
nozzles to remove all dust particles 
from clothing, footwear and other 
articles before entry into a clean 
room 



Bio Hazard Unit with 
U/V Light/Virus burn unit. 

• Ideal for safe microbeal research 

• Available in size 610x610 mm 
1220x610 mm. 1830x610 mm 



• Chemical Benches are also available 
in above sizes 


0 

452B 


Portable Electronic Cleaner : 

For fume clearing and recovery of - 
suspended particles in pharmaceutics 1 
industry Handles 15 to 180 M 'minute 
air 



Kirtoakar Eieetrodyne: 
Total Capability In Clean Air Syatama 


• Works with hign efficiency at high 
temperature 

• Can be coupled to air conditioning or 
airhandling systems 

• l ow on power consumption 

• Easy to maintain 

• Longlife 


For details contact 

KIRLOSKAR 
ELECTRODYNE 
PVT. LTD. 



118, General Block. M.l D C 
Bhosari, Pune 411026 
Tel 86121, 86122. 86123 
86124, 84429 
Telex 145-260 KEPL IN 
Regional Offices at: 
Ahmedabad Tel 52228 
Bangalore Tel. 369586, 
Calcutta Tel 433836 
New Delhi Tel 312131, 
Jaipur Tel 77734 
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The enterprising entrepreneur 
will now push his luck. 


Take advantage of the 
Make 10,000 dialer 
attachments a year 
for push button 
phones. With the SCL 
Pulse Dialer Chip. 



new industrial policy. 

The new Decentralised Policy will make making attachments 
as easy as pushing buttons 1 

SCL: A chip above the reat 

Now look at the SCL 2560 G chip tor pulse rtialors It's way 
ahead Incorporating the latest CMOS technology, il has a 
22 digil storage memory and automatic, recall o' the last 
number dialled II tias access pause capabilily accepts a 
DPCT keyboard and can interface with an SPS1 switch 
matrix it's compatible with the required specifications And 
even has a replacement guarantee 

Application support and no import hassles. 

SCL provides you comprehensive application support And 
gives you the world s finest chip in collaboration with 
American Microsystems Inc, a world leader 
At the right price No foreign exchange problems 

The SCL 2560 G chip brings it all together so perfectly No 
entrepreneur will forgive himself if ho doesn't push his luck 
Now 

For details, vvrilo to 
Deputy Manager (Marketing) 

0 Semiconductor 
Complex Ltd. 

(A Govt, of Indts Enterprise! 

Regntsred Office Pfttee VIII. S AS Na8ar-160059 (Punjab) 

Tel 87443,Gram ; CHALSI,Telex 0395 270 LSI IN 



IANUARY 1986 


23 


58/TDSdSV 




AUTHORISED STOCKISTS 


ALLAHABAD 

u Allahabad Electrical & Electronics 
533, Nehru Nagar, Jaikult. 
Meerapur, Allahabad 211003 
AHMEDABAD 
n Radio Electronics 
Opp Gulabbai Hospital Bldg . 
Relief Road. Ahmedabad 380001 
Phono 306535 
BANGALORE 
u Bangalore Electrical and 
Electronics Co 
122. 1st Floor, 

Sadar Ptrappa Road 
Bangalore 560002 Phone 225512 
Gram BELCAP 


BAROOA 

:i Mandar tk*(Jtonics 
Ganeshwodi, 

Behind Khanderao Market 
Baroda 390001 
Phono 554142 
Gram PENTAGON 

BOMBAY 

n Precious Electronics 
Corporation 
Chotarti Building. 

52 C Proctor Road. 

Grant Road (East; 

Bombay 400007 
Phone 367459. 369478 
Gram DEtPTlkAMP 
i Etectromark 
304 Lotus House 
33-A. Now Marine Lines 
Bombay 400020 
Phone 294203. 291091. 
291529 

GramMARKLECTRO 


CALCUTTA 

fj General Radio Company 
6 Marian Street 
Calcutta 700072 
Phone 271368. 277194 
Gram WAVFLENUlH 
021-2360 

u Electronic Components, & 
Systems 
32 Ezra Streel 
Room No 418, 4th Floor, 
Calent la 700001 
Phone 27 7351 
Gram FLASHER 

DELHI 

n Indian Technological 
Products 
Flat No 305-306 
Bldg No 35-36. 

Nehru Place. 

New Delhi 110019 
Phone 6412562. 6418464 
Gram INDIAS BEST 
031-3109 


□ Dewan Radios 
1681/20, Bhagirath Palace 
Chandni Chowk. 

Delhi 110006 
Phone 235190, 235649 


HYDERABAD 

□ Shilpa Electronics 
107 Parklane. 
Secunderabad 500003 
Phone 73792 

Gram SHILPA 115-568 
INDORE 

u Atlas Sales Agoncios 
18/2 Siyagam 
Indore 452001 
Phone 33112 
JAIPUR 
n Ei-Tronics 

87. A Dhuleshwar Garden 
Jaipur 302001 
Phone 65730 

KANPUR 

□ Everon Associates 
18/179. 1st Floor 

Opp Phool Bagh, The Mall 
Kanpur 208001 
Phone 52362 


KOTA 

□ Chmbal Electronics 

4 C 16 Housing Board 
Colony, Talwadi, 

Kota 324005 
LUCKNOW 

□ Artek Enterprises 

14 Cantonment Road. 
Opp Shilp. Cinema 
Lucknow 226001 
Phone 42945 
Gram TEKSALE 
MADRAS 

□ Texomc Instruments 
Post Box No 3746 
9. Athipettan Street 
Mount Road, 

Madras 600002 
Phone 844405, 644112 
Gram. ZENERS 

o Precious Electronics 
Corporation 
9 Athipattan Street 
Mount Road, 

Madras 600002 
Phone 842718 
Gram. DEEPTU.AMP 


POONA 

□ Nagesh Electric & 
Electronics Corp 
476 Budhwar Peth 
Pune 411002 
Phone 447333 
u Trio Radio & 
Electronics Corpn 
460 Budhwar Petti 
Pune 411002 
Phone 447129 
TRIVANDRUM 
u ACEHndla 
T C No. 1/978 
Bank Colony Road 
Kumarapuram 
Trivandum 695011 
Phone 65336 
Gram: ANOORIND 


STOCKISTS REQUIRED FOR UNREPRESENTED CITIES 
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An Insight Into Teletext 

INTEXT: The 
Teletext Revolution 

P.K. Subramanyam 


T elevision was introduced in india in 1959 on an 
experimental basis and within a lew years a regu¬ 
lar service was also started, ('hereafter, the single¬ 
channel operation spread to the metropolitan cit¬ 
ies. The first revolutionary milestone was registered nearly a 
quarter century later when colour TV was introduced for the 
lirst time in 1982 for Asiad coverage. Initiated altera great 
deal of discussion and debate, the colour TV has now come 
to stay. 

The second milestone was reached with the launching of 
INSAT-IB in 1983. opening the gates lor nation-wide TV 
telecasts. The third milestone was crossed in 1984 with the 
installation of a national network of low power transmitters, 
bringing TV within the reach of 70 per cent ol the population. 

Doordarshan crossed the fourth milestone recently, when 
on November 14, 1985, prime minister Rajiv Gandhi inaug¬ 
urated the teletext transmission, thus ushering in a new 
information revolution in the country. 

What is teletext? 

If a film on TV is interrupted for a news flash, this 
interruption occurs on all receivers covered by the transmit¬ 
ter. If a viewer wants to know the posts advertised by U PSC, 
he has to wait for the programme titled ‘Rozgar Samachar’. 
For weather information, he has to wait till the end of the 
news bulletin. For knowing routine train and air timings, 
there is no arrangement on the TV at present. 

But, with the advent of teletext (to be known as 'lntex' in 
India), the viewer becomes his own information controller. 
He has to spend only about Rs 2,000 on a teletext adaptor 
(decoder) and fit it to his TV set. The adaptor has a small 
switch and a calculator type keyboard. He has only to switch 
on the text mode and press® number on the keyboard, say l, 
and the film on the screen is replaced by the index page of 
the teletext magazine being broadcast by the TV centre 
continuously. 

A possible format for the page could be: 


INTEXT DT. 2.12.1985 


INDEX-PAGE 1 


NEWS HEADLINES 

2 

NEWS DETAILS 

3-15 

SPORTS MEETS 

16-20 

FINANCE 

21-30 

AIR TIMINGS 

50-56 


Now, if the viewer presses two more buttons, say 51, he 
will get after a quarter of a second the detailed air timings 
like: 

INTEXT DT. 2.12.1985 
CONTENTS-PAGE 51 


DEPARTURE 

IC401 

BARODA 

1640 


IC403 

MADRAS 

1750 


IC407 

BOMBAY 

1800 

ARRIVAL 

IC411 

CALCUTTA 
HOUR LATE 

0915 


IC414 

PATNA 

1215 


Information in a page 

The information that can be crowded into a single page, 
i.c., on a full screen for comfortable viewing and clarity has 
been more or less standardised. Each row is expected to 
contain 40 characters,i.e., alphabets or numerals including 
spaces. There will be 25 rows. Hence 25*40, i.e., 1000 char¬ 
acters on each page. The characters are in Roman script and 
the numerals in international style. 

How many pages? 

The number of pages available depends on several factors, 
such as: 

(a) The ability to collect and update information every 
hour. 

(b) The capacity of the computer store. Modern compu¬ 
ters can store more information than that can be carried in 
the entire TV signal. Hence, this is no problem. (In fact in 
another system operating through telephone lines called 
videotex, the computer is capable of providing thousands of 
pages with a very little access time) 

(c) The ability to accommodate the information in the 
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concealed portion of the IV signal. In some countries a big 
portion of the concealed signal is utilised, thus accommo¬ 
dating as many as 800 pages. These countries also have 
highly advanced inlormation processing systems. 

In India a stait has been made with about 80 pages by 
using a small portion of the concealed signal. I he waiting 
time in such a case (see calculations later in this article) is 
about quarter ol a minute. Inother words,allcrselectingthc 
page on the keyboard, one may have to wait lor a maximum 
of quarter second to gel the page on the screen. 

I he teletext data is telecast continuously, though it is 
not visible on the normal I V set. Each page is repeated altei 
about 20 seconds and sta\s only loi a liaction ol a second. 
Such a short time is, of course, not enough lor reading. 
Hence a one-page memory is incorporated in the teletext 
decodei. (>ncc the selector key is pressed, say 21, the decoder 
matches 21 with the page number of the text. Assoonasthat 
page comes, it is captuied in decoder’s memotv and dis¬ 
played on the screen. I'he real ter. it continues on the screen 
as long as a viewer wants. 

During the period ol teletext display, the normal pro¬ 
gramme on 1 V will not be seen. (In most decoders there is 
provision lor superimposition so that normal progiamme 
can also be monitoied) 

1 he inlormation supply to the computer is being arranged 
by the National Inlormatic C entre (NIC') ol the Depart¬ 
ment ol Mcctronics. Several organisations like I’TI are 
likely to supply news directly to the computet. I lie data 
received v ia teleprinter or telephone or printed page can be 
loaded into the computer which retains the information in 
electronic form (as bytes). Iherealter. the information is 
passed on to the I V ccntie, also in electronic lorm, and 
reprocessed as alphabets by the decoder. 

l et us now look at the various technical aspects involved 
in processing, transmitting, accessing and displaying the 
inlormation. 

A 7-segment display is capable of displaying not only 
numerals but also alphabets. 

lake for instance: 

i_i 01 O ~i 

ii in _i i 

With some modifications all the alphanumerals can be 
displayed. Theoretically, the seven segments can display 2 7 
different symbols, i.e., 128 symbols. However, as per the 
ANSC'l code there are only 96 alphanumeric characters to 
be displayed. Hence 7-segment approach is suitable lor 
writing alphanumerals of the English language. What is 
needed is a dot generator which generates the appropriate 
dots on the I V screen to form the characters. 

Gating of information 

As, already stated, ihe data is concealed in the signal from 


the v iewer and the TV screen. But if the video signal is seen 
on an oscilloscope, it can easily be found where it is con¬ 
cealed. It can sometimes be seen even on the TV set. Adjust 
the vertical hold so that the picture starts rolling. You will 
see that between two pictures there is a dark band about 2 
ems in width. Increase the brightness control. I he band will 
become grey. Then you will find dark lines almost half the 
screen si/e in length and some small dark bits terming a 
hammer-head. I hese can be seen on any I V receiver. II the 
transmission contains teletext data, then you will also see 
sparkling white spots on threp lines in the grey region. . 
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The bright spots ol teletext can be seen by all the viewers 
by this experiment. Only those with a teletext decoder can 
get the data decoded and obtain a full screen display of 
characters. 

I he dark band is known as the vertical blanking interval 
(VB1). During this period of 1.2 milliseconds, the beam, 
alter reaching the end of the picture at the bottom, flies back 
to the top ol the screen lo start the piclme again During this 
period the beam is blanked out so that its flyback trace is not 
seen on the screen. 

it is in this blank line periods that the text information is 
being packed. BBC/TV started with 2-line periods and 
expanded lo a lew more lines. ‘Intext' will start with only 
three lines in each field in the first instance. The teletext 
adaptor will gate out this data and store in its memory. 

Nature of data 

In computer buses, data is usually expressed in bits (or in 
bytes consisting of eight bits each). One byte is also some¬ 
times referred to as an 8-bit word. As 7-segment technique is 
used for presenting alphanumcrics, seven bits are needed for 
each character. (Eighth bit is used as correction bit.) In other 
words, each alphabet is represented by a byte. Since each 
line has to accommodate 40 characters, there will be 40 
bytes. 

One interesting point is about the bit-rate. 360 bits * 625 
lines * 25 pictures per second will give a bit rate of 5.8 million 
bits, i.e., 5.8 megabits. Since one black and one white can be 
taken aj, one cycle, this will give a cycle of 29 MHz. (Taking 
into account the horizontal blanking interval of 12 microse- 
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conds in addition to actual picture time of 52 microseconds, 
the actual bit-rate will be a little more, i.e.,3.5MH/. In any 
case, the video signal itself has a frequency band of 5 MH/. 
and can easily accommodate this bit-rate. 

Repetition rate 

The television system’s field repetition rate is 50 fields per 
second, i.e., 20 milliseconds, bach field contains data in tw'o 
lines for two rows. For completing 25 rows of data, we will 
need 12.5 * 20 = 250 milliseconds. This means the data is 
being transmitted at the rate of four pages per second. 

Intext is offering 80 pages at the moment. Hence each 
page will repeat after 20 seconds. If the desired page has 
already passed at the time of selecting, then maximum wait¬ 
ing time will be less than half a minute. This access time can 
be reduced by using more lines in the VBI. If more pages arc 
provided the access time will increase. 

The decoder 

The decoder c&r. be attached to an existing TV receiver 
with a little modification. The first function of the decoder is 
to gate out the data lines and after pulse-shaping give the 
data in logic levels, 

I he parallel data is examined with respect to the selected 
page and passed on if it matches the selected page. Page 
memory then leeds the display logic which sends data to the 
character generator. CG in turn feeds the dot generator and 
display logic 

The above indicates the simple process. In practice, 
colour selection, boxed display, superimposed display etc 
may also be available in sophisticated decoders. 

The ET&T {Electronics Trade & Technology Develop- 
ment Corporation) has imported a batch of French decoders 
Which are being sold through some colour TV 
manufacturers. 

Briefcase size decoder can be kepi on top of the colour TV 
,$e{ Snd cpnnccted to it through a multipin socket and plug 
system connected by a multicore cable provided with the 
decoder. The decoder is.remote controlled by & hand-held 
keyboard, just like the remote control used for some colour 

'' .V' 

When teletext is switched on the TV screen goesbhmk for 
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a lew seconds till the particular page desired is captured. To 
keep the I V programme on even during this waiting period, 
there is a special button available in the keyboard. There is 
also provision to select the previous or the next page. 

intext’ will he received only by colour 1 V sets and not on 
black-and-white sets because ol the limitation of compati¬ 
bility of the decoder. □ 
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Resistors 

Carbon and metal film 


Goa Resistors Pvt. Ltd. 
is the only company 
that offers both 
carbon and metal film 
resistors. In ViW, ‘/.'W. 

1W and 2W sizes. 

Tolerances 1%. 2%. & 5%. 
Manufactured in E24, E96 series. 
Specific coloured literature available on 
request. 


GOA RESISTORS PVT. LTD. 

58. Nariman Bhavan. Nariman Point 
Bombay400 021. Tel; 2027319 
Telex: 011-3899 GEAR IN 








• SOLID STATE DESIGN 

• HIGH REPEAT ACCURACY 

• RANGE UP TO SO Mts.OR MORE 

• VARIOUS TIMING ACTIONS 


VETRIL 

TV DEFLECTION 
COMPONENTS 


• ERGONOMICALLY DESIGNED 


• DIN CUT-OUT; SNAP ACTION 

• momentary/maintained ACTION 

• IMPORT SUBSTITUTE 


DEFLECTION YOKE 
LINE OUTPUT 
TRANSFORMER 
LINE DRIVER 
TRANSFORMER 
LINEARITY COIL 


• STRIPS CLEAN AND FAST 
WITHOUT NICKS/DEFORMATIONS 

• IDEAL FOR TEFLON CABLES. 


FLAT CABLES & THIN WIRES 


We manufacture all types of TV 
Deflection Components for 
30.5 cm to 61 cm Receivers. 

We supply TV Deflection Components 
to all reputed TV receiver 
manufacturers in India. 

Our components have proved to be 
the best available in India for the 
quality and performance. 


• DEFENCE APPROVED 

• COMPACT MOULDED DESIGNS 

• SELF STARTING MOTOR 

• RESOLUTION 1 flC th HOUR f MT 


For details, please write to; 

Marketing Manager, 

VETRIL ELECTRONICS PVT. LTD. 

SB-111, Peenya Industrial Estate, 

Bangalore-560058 

Telephone: 384415, 384043, 384168 

Grams: VETRILCO 

Telex: 0845/8328/VETRIL 


Branch Office: 

M-1,Kanchan House, Opp. Milan Cinema, 
Najafgarh Road, 

Hew Delhi-110015 
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DIGITAL STORAGE 
OSCILLOSCOPE 
HM 208 


At a scientist you value Integrity more than any other 
quality- For you Integrity means total honesty, total 
reliability, total objectivity - that only comes from total 
understanding of the nature of the scientific quest, it 
means not claims, but measureable facts; not promises 
but results. 

At Scientific, we believe in the Spirit of Science. We 
value integrity as much as you do. All Scientific 
oscilloscopes are built with the greatest of care for the 
smallest of details, in order that they may perform 
truthfully year after year. At Scientific, performance is 
guaranteed, reliability is built-in and quality is a 
commitment. 

Our two new Dual Trace 90 MHz oscilloscopes HM 903 
and HM 204 have been engineered with the same 
integrity as all other scopes in the trusted and 
time-proven HM Series. These sleek new low-line 
portables incorporate the latest In international 
product design with features never available before in 
their price range. For more details, write today. 



actantFic 


created in the scientific spirit. 


Manufactured by: 

SCIENTIFIC MES-TECHNIK PVT. LTD. 

Formerly known as: SCIENTIFIC INSTRUMENTS (INOOREI PVT. LTD. 
B-14, Pologround, Industrial Estate, Indore 4S2 003 
Telephone; 31777, 31778; Cable: SCOPE, Tate*: 0736-267 


' Customer Service : Bombay, Bangelora,Calcutta. Delhi, Hyderabad, Madras, 





* Two identical 20 MHz; Channels 

* Max. sensitivity 1 mV/cm 

* Max. clock rate 20 MHz 

* Dual Trace with individual store facility 
Roll mode for very slow observation 

* IEC or IEEE 488 

HAMEG'S New Digital Storage Oscilloscope Type HM 208 
cen be used as a normal 20 MHz real time scope or as 
a digital storage scope, featuring 20 MHz display rate 
Maximum Y Sensitivity upto 1 mV/cm and X sweep with 
10 times magnification upto 20 nS. This scope has a 
very comprehensive trigger facility in both normal 
and storage operation. 

Extremely low frequencies can be stored where the 
waveform is no longer indicated by a moving dot. 


In 'Roll' mode, HM 208 functions similar to a 
chart recorder. 

A special background memory provides the possibility 
of storing a reference signal, while another signal 
occupies the main memory with equal resolution. 

In attractive sleek Low Line design, this feature 
packed storage scope Is an Ideal choice for wave form 
analysis In Mechanical Vibration, Pressure, 
Seismographic, electrical transients and many other 
application*. 

MANUFACTURED BY 

Hameg GmbH WEST GERMANY. 

SOLE AGENTS IN INDIA 

Scientific Mes Technik (P) Ltd., 

•-14, industrial Estate, fNDORE-462 003. 

Rhone ; 31777-78 Telex ; 0735-267 >*» 
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Why use juste any Micro fl meter 

when 

there are S greete ones around? 



The Motwsne 3 % Digit L R-204 and SOS 
davalopad in our mhouBe R&O Laboratoi y are 
Exceptional instruments To begin with 
they’re e digital eeriee enjoying their inherent 
advantages at analog prices Cost/ 
performance bargains in Micro ohmmetera 
bacauaa of their excellent accuracy high 
reliability and affortlasa operation 

,Tha L R aeriaa read in S ranges each The 
LR 20-4 from 20 mtiliohms to 2000 ohms 
Craaolution 1Q micro ohms) The LR-SOS from 
aa tow as 2 milliohma to 200 ohms 
(reaolution 1 micro-ohm) 

Here ib the combination of features that make 
thaaa micro ohmmetera uncommon 

■Special circuit to negate those errors 
caused by pick-up in inductive components 
—automatically increasing versatility too 
■Pulse mode operation that conveniently 
holds readings and avoids the usual errors 
resulting from heating of the internal circuit / 
samples under measurement 
■ BCD output for systems capability 
■Sleek plastic casing that'providss maximum 
protection and longer lasting good looks 
with reduced size and weight 
MQuality that’s exclusive at a price that s not 

A system can be built around these instru¬ 
ments with the following optional accessories 
■A Digital limit comparator for quick go no-go 
checks 


■A Digital printer for hard copy 
■ A simple quick mate jig for speedy Q C tests 
When buying a Micro ohmmeter you really have 
lust 2 options And they are both great’ 


For further details write to 
THE MO rWANE 
MANUFACTURING COMPANY 
PVT LTD at Gyan Baug Nasik 
Road 422 101 Tel 86297/36084 
Telex 752-247 MMPL IN Grama MOTWANE 
or Gyan Ghar Plot 434 A 14th Road Khar 
Bombay 400 052 Grams MOTESTEM 
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A photo-session with Intext 



The index page of the Intext service enables the user to soled the For the more weather-conscious among us-the weather index 


desired page. 


page ol Intext. 



The- ■ editorial' ropm of Intext. Here the information is up- 
The fntext editorial terminals at Delhi Doordershan. 0StedJedited before transmission. 
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FOR MODERN COLOUR TV MANUFACTURE 


VHF/UHF If -a.- SIGNAL GENERATOR 

NEW LSG-222 


• For different frequencies available 
simultaneously in an output 

• With amplitude modulation function 
for NORMAL and VIDEO inputs 

• Frequency is set by 5-digit 
digital switches (Variable in each 
step of 10kHz) 



PAL b,c,d g h,.,k*l PATTERN GENERATOR 

System 


LCG-399A 

• VHF: 

LOW 55~63MHz 
HIGH 185~205MHz 

• UHF: 

471.25~885.25MHz 

• PATTERNS 

Color bars, chrominance, 
Alignment (Circle Pattern), 
Luminance, 

Convergence, 
and 8 Color Rasters 


LEADER ELECTRONICS CORP. 

2-6-33 Tsunashima Higashi Kohoku-Ku 

Yokohama Japan 

TELEX: J47780 JPLEADER 





AGENT: (For All India except East India) 

Krishan C. Arora & Co 
P.O. Box 4218, New Delhi-110048 
TEL: 6411133 TELEX: 031-66557 CABLE: JUBILANT 
AGENT: (For East India) 

Varas International Pvt. Ltd. 

7C. Urvashi, 3 Hungerford St, Calcutta*700017 
TEL: 44-0191 TELEX: 212915 CABLE: RANJI 
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Information 

from 

ET&T 

Electronics For You has obtained some 
technical information on the decoder from 
the ET&T [Electronics Trade and Tech¬ 
nology Development Corporation], New 
Delhi. EFY also interviewed Mr B.K. 
Bhatia, commercial and marketing engi¬ 
neer, ET&T for the benefit of its readers. 
Following are the excerpts: 


Who in ET&T has made possible the import of decoders in a 
very short time? 

ET&T chairman, Mr P.S. Deodhar, managing director, Mr 
B.C. Mohanty,,and deputy general manager, Mr B.A. 
Mylar Rao --in cooperation with some other government 
departments. 

How will the teletext information be useful? 

it will be useful to every colour I V owner in general and 
business houses, travel agencies, hotels and financial institu¬ 
tions in particular. Apart from news bulletins, air and train 
timings etc, teletext can provide information like stock 
market quotations, foreign exchange rates and banking 
nfews, which is of particular interest to business houses. 

But such information can be obtained from other news 
media also. 

Information is knowledge and this will be supplied free of 
cost by Doordarshan. It is only a one-time investment as far 
as the cost of decoder is concerned, but news from other 
media involves recurring expenses. Also, the intext service 
will provide lot more information from a single source more 
quickly. 

Do you think Doordarshan can collect the data from’rail¬ 
ways, airlines, stock exchanges etc promptly? 

1 can’t corpment on this issue. 

January IMS- ■ ' “ t 


Can anybody buy a decoder from ET&T? 

We are not supplying the decoder to individuals.We are 
supplying only to colour 1 V manufacturers. 

Can the decoder be directly connected to the colour TV set? 

No! In existing I V sets an additional interlace card with 
connector has to be installed for coupling the decoder with 
the I V. 

Whom should we approach for this? 

It is better to consult the dealer or manufacturer ol the 
colour I V. 

Can other people in electronics industry do the interfacing? 

If you are in a hurry, you can also try this. But the decoder 
has to be purchased horn a IV company only. 

Do you think that in future the decoder facility ran be built 
into the TV receiver? 

1"V industry only can explore this. I his may be possible. 
Depending on the future trends, decoder may become a 
sub-assembly ol the colour IV receiver. Later on video 
games can also be in-built. 

W'hy is lntext accessible only to a colour TV owner? 

Teletext signals are sent in colour A special PA I decoder is 
needed to decode these signals. I his decoder is incorporated 
in the colour I V sets but not in the black-and-white sets. 
Later this facility may be provided in black-and-white sets 
also. 

We gather that there is some modification required in the 
decoder also? 

Only a minor change to replace the Trench language PROM 
with the English language I,PROM. 

Who is doing this? 

The I V industry. 

Who has made the software for decoder? 

NIC in consultation with Doordarshan. 

Where from is the TV industry getting the EPROM copied 
from master EPROM? 

I hey are getting it done from the computet industry. 

Can TV manufacturers modify the software? 

They cannot change the listing. At the most they can insert 
their name and serial number with their trademark in colour 
graphics. 

How can the teletext be more useful and educative for 
children? 

Much depends on Doordarshan. If they like they can trans¬ 
mit a sketch or a graph, fill-in-the-blanks, nursery rhymes 
ahd even organise on-the-spot painting contests. □ 
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The Intext pages 

Doordartihan'i. In text service is presently offering 7H 
pages* Fallowing ure the page Humbert, with contents 


(’ontents 


*Doofl 
not usi 


Index 1 

News Headlines 2 

News Details 2 15 

Sports 16 20 

Finarx e Index 21 

Share Uesiew 22 

Delhi Stocks 22 

Homhav > 24 

Madias >. 2 r > 

Calcutta >' 26 

Alunedabad • 27 

Fiii.um lal News 2H 20 

Foreign Exchange News 21 22 

Hullion and Silver 12 

Banking Iniormation 24 

Foieign Ext hange Kutes if) 

Forward Trading 26 40 

Kail Index (Fixed) 41 

Airivals Ninth 42 

Atrivals West 1.1 

Ai rivals South 4 4 

Arrivals East If) 

Departures North 46 

West 47 

” South 48 

East 49 

Air Index (Fixed) 50 

Indian Airlines At rivals 51 

Vayudoot Arrivals 52 

Indian Ail lines Departures r )2 

Vavudont Departures .>4 

International Arrivals 55 

International Departuies 56 

Weather Index (Fixed) 57 

Icmperatuie Kain Fall 58 

Forecast 59 

National Climatological Data 60 

International Climatological Duta 61 
Tourist Index (I-’ixed) 62 

Vayudoot 63 

leisure 'rime Index (Fixed) 64 

City Engagements 65 

CinemafChonge weekly) 66 

T V Programme 67 

T V Progi ammes 68 

AIK Programmes 69 

AIK Programmes 70 

Quiz 71-74 

Special Informations 75-78 

Mahan which has a capacity of 80 pages is presently 

Mlie last two pages. 


10 turn 
Mo tor pot on tiom e ter 


> Pret ision wirewoundpotentiometer 
with slipping clutch gear and motor 

* Torque transmission ol clutch 4 Ncm 

* Standard [mtentiometer travel time 
between 10 anil 120 sec other 
values on inquest 

hr war ruiinq uottntmmeior 7 W fa.) 

(i inti ranqi 10 * 66 X 
Shift mnnm 4N.jniio.ri 
J I or S turn n ol ir non itiomuim TW 

double motor twtontwneter •mmjf 


2210 U Mot 
2210 UF Mol ( 


yl-Li AGENT M MM 

W VISIll. AGENCIES 

Fl 4-10-7451/1. DHOOLPET, JUMERAT BAZAR 
HVDERABAO-600006 INDIA 
PHONE 46101 TELEX 0156-291 PECO, INDIA 
CABLE WIRW0UN0 
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FOR ZERO ERROR 
PCBs & COMPONENTS 

b|p ENTERPRISES. 




SNo 

Item 

Pnr.oIPCB 

KIT 

1 

Stereo Scratc h & 

0600 

10000 

2 

Rumble Alter 

Super Audio hiter 

1800 

9000 

3 

7 Watt Amplifier 

0910 

60Q0 

4 

with Power Supply 

7 Watt Stereo Amplifier 

4500 

16000 

S 

10 Watt Stereo Amplifier 

45 00 

18000 

6 

20 Watt Amplifier 

1200 

10500 


with Power Supply 

15 00 

US 00 

7 

20 Watt Amplifier with Preamp 

2300 

14000 

8 

10 Watt Amplifier 

1200 

175 00 

9 

Stereo Caaeetle Deck Module 1 

1100 

10000 

19 

Tape Ca*aetw? Coppwi 

45 00 

25000 

11 

TV PCB 

95 00 

65000 

12 

T V Remote C onirol 

4100 

25000 

11 

TV Scope 

1200 

15000 

14 

Dot Bar Generator for 
teeting C olour or B/W T V Set 

0/00 

150 00 

IS 

12Tune Melody Bell 

0650 

105 00 

It 

Adjustable regulated powei aiifiply 

1000 

75 00 

17 

Digital Clock (email) 

14 00 

32500 

18 

Light Dimmer Fan regulator 

450 

4500 


Term 1 Kit don not untuck cabinet kudapaak*. tMnatomor and other hwdwore 
2 bake Ten n applicabk will b* cxna on all Heme 
For further detail* write for a free complete price Hat. 
Ourauthoriead dealer m Bombay. 

The Data Comer. 

44, Proctor Road, Vtjay Bhavan, Grant Road. Bonway-40OOQ7 Tel 982104 
I m Manufactured by 


m m roanuiacturea oy 

I SlS ENTERPRISES 

Block No 7, Behind Fish M* 


7, Behind Fish Market, Causeway Road, Sion, Bombay22 

Dealership enquiries solicited. 
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THC CONSULTANCY ORGANISATION PROVIDES 

NEW FEASIBILITY REPORTS 


AVAILABLE IN READY STOCK 
-5n- 


□ Aluminium conductor 

a Alkaline accumulators storage 
batteries 

□ Audio magnetic tape 
o Audio magnetic heads 

□ Battery cells (torch size) 

□ Battery charger 

□ Batteries k Its parts 

□ Battery plates of different sizes 

□ Carbon resistor 

□ Carbon electrode paste 

□ Carbon k graphite electrodes 
U Cassette tapes 

o Chokes small transformers & 
eliminators 

□ Colour television 

□ Cubical electrical panel boards 
(switch boards) 

p D C micro motors for tape recorders 

□ Deflection equipments (TV) 
p Digital electronic watches 

□ Diesel generating sets 

p Distilled water for storage batteries 
n Dry batteries 

n Dry cells k storage batteries 
u Dry rechargeable cells 
p Electric bulbs (ordinary) 
p Electric cables 
u Electrical fitting 

□ Electrical kit kat insulators 

□ Electric horn for scooters 
a Electric mlxles 

n Electnc mixer 
n Electric motor 
p Electric motor starters 

□ Electric stamping 

□ Electric switches, plugs sockets etc 
n Electronic blood pressure measuring 

apparatus 

□ Electronic quartz clock movement 
p Electronic toys 

p Electrolytic capacitors 
n Electronic calculators 
n Exhaust fan 
p Ferrite magnet 
p Flcureacent tubes chokes 
a Floursecent tube light starter 
p Gevser (electric water heater) 


p GLS lamps 
a Hot plate 
n Ignition coil 

p Industrial refrigeration manufacture 

□ Intercoms 

□ Insulator HT k LT 

u Liquid crystal displays 
p Lead acid battery 
p Loudspeaker* 

□ Miniature bulbs 

p Miniature circuit breaker 
n Mini motors 
n Multichannel TV tuners 
n Musical door bell 
u Paper capacitors 

□ Paper cones (electrical purpose) 
p Polyester film capacitors 

p Porcelain insulator 
n Printed circuit board 
n Power transformers upto 600 KVA 
p Pushbutton & rotary switches 
p PVC bartery separators 
u PVC coated electric cables 
p PVC insulation tape 

□ Radio receiver seta 

n Rechargeable torches using Ni-cd cells 
p R F coaxial cable connectors 
n Small transformers & eliminators 

□ Solar cells 
p Solar pump 

u Solar powered electronic calculators 
u Steps down transformers 
u Stereo tape recorder 

□ Soldering paste 
a Storage batteries 
u Teflon tape 

n Television (B&vy) 

□ Television picture tube 

□ Television aerial (antenna) 

a Television deflection components 
a TV signal booster 
u Voltage stabilizer 
o Video cassettes 
a Video cassettes recorder 
a Washing machine k geysers 
p Welding electrodes 

□ Wire wound resistors 

□ Wire wound potentiometers 
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★ Price Rs 500.00 (Rs Five hundred only) for 
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V.P.P. 
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DC POWER 
SYSTEMS 

BUILT TO YOUR REQUIREMENTS, 

SHIPPED IN JUST FOUR WEEKS, 

Save time and effort by having Elnova build your Power Supply systems for you. Promptly and at reasonable cost e\*n 
when you order only ONE. 

Simply list the dc output voltages and currents you require, and determine the features and accessories (meters 
controls, switches, handles,chassis etc.) to be included and mall us your specifications. 

We will assign a Model Number to your Power System, and quote a firm price. If no unusual construction or 
components are specified, we will ship your system, complete^ wired and fully tested, four weeks after we receive your 
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T he sound we actually hear from a hi-fi system is 
not entirely the result of the system's performance. 
We heat the result of many interacting factors 
which are the subject matter of'applied and prac¬ 
tical acoustics. 

In hi-fi reproduction, the listening room is an important 
factor in estimating the system's performance. But unfortu¬ 
nately, little consideration is given to the listening room. 
Just as wc control the resonance peak of the loudspeaker to 
get smooth reproduction, so must we tame the resonance ol 
the room so that the system performs properly. 

f lic reflection and absorption properties ol the room 
affect the audio reproduction by producing many irregulari¬ 
ties of response. A very live or resonant room is detrimental 
to good musical reproduction on the basis of cleanness ol 
reproduction of notes. Live rooms alfect directivity in that 
sound is more diffused throughout the room. On the other 
hand, in a dead room sound intensity decreases because the 
ears do not benefit irom reflected sound. Such a room is 
wasteful of power delivered to it. 

The human car is not a linear device. The sensitivity of the 
ear for different frequencies changes as the sound grows 
softer or louder. A system optimally adjusted for the car 
under one condition may be entirely out of balance lor 
another condition. Also, the ear concentrates on a small 
portion of sound, viz, 400-5000 Hz. to receive good commu¬ 
nicative intelligence. The lower and higher ends are not at all 
necessary for the ear to make sense out of what it hears. In 
high fidelity, however, we are concerned with more than 
this. We want the lowest throb and the highest tweet. The 
lows and highs belong to the musical intelligibility ofsound. 

But there is not much a listener can do with his living 
room. Designing or changing the living-room decor for this 
purpose may not always be possible. Nothing also can be 
done to modify the physiological hearing ptocess. 

So, to overcome the above shortcomings, it is much better 
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to shape the response of the audio system so that the overall 
response takes the above lactors into account. 

Need for sound shaping 

I he number ol controls on today’s hi-fi equipment is 
indicative ol the realisation ol the need lor sound shaping. 
Basically these controls are all means by which the listener 
may alter the colours ol his musical picture. Purists have 
been debating that the Iistenei should not have the privilege 
of editing or auditing ol music presented to him. I he listener 
should not corrupt the artiste’s interpretation of the work, 
they feel. To the purist reproduction means exact duplica¬ 
tion of the original. Ihe punst is a lover ol music. 

But there is the listener who prefers to recreate the sound 
that is satisfying to his eais. To achieve this, he adjusts the 
many controls on his preamplifier, amplifier and speaker. 
He is a lover of sound. I here is no doubt that both the‘music 
lover’ and the 'sound lover’ appreciate good reproduction. 
Both need sound shaping circuits and devices though for 
different reasons. 

l one controls 

I he most common and popular technique of shaping the 
audio response ot a system is the Baxcndall tone control. 

I his circuit, in one form or the other, is used the world over. 
This is a control more for the lover of sound than for the 
lovei of music. It does not allow any scope for selective 
adjustments of audio response except for raising or lowering 
signal level at bass or treble frequencies. Both bass and 
treble contiols are generally designed to provide * 10 dBof 
boost and cut (at 100 Hz. for bass control and 10 kHz for 
treble control) relative to 1 kHz. 

Let us sec the working of such a circuit in the light of an 
operational amplifier working in the inverting mode (Fig. 
I). If in such an amplifier a feedback resistor is connected 
frpm the output back to the inverting input and a series 
resistor is connected between the signal source and the 
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Fig. 1: The schematic diagram of the Baxendall tone control. 

inverting input, the voltage gain of the amplifier is equal to 
the feedback resistance divided by the input series resist¬ 
ance. The voltage gain is therefore controlled by feedback 
impedance given by the tone control components and by the 
input series impedance. 

Treble control. The treble control employs VR1, Cl and 
C2, The feedback resistance is through C2 and the top end 
section of VRI; and the input impedance is given by Cl and 
the bottom end section ol VRI. At low and mid frequencies. 
Cl and C'2 which are equal in value havea reactance which is 
high as compared to VRI and so adjustment of VRI has 
very little effect on the relative values of feedback rcsist- 
tance and input series resistance which virtually remain the 
same. At higher frequencies reactance of Cl and C2 is 
comparable to VRI and at the highest frequency this reac¬ 
tance is very low compared to VRI so that adjustment of 
VRI has a marked effect on sound output. 

With the slider of VRI towards C2 end, the feedback 
resistance becomes much lesser than input scries impedance, 
giving significantly reduced gain or treble cut. When the 
slider of VRI is moved to Cl end, the feedback resistance is 
much larger than the series input impedance producing 
increased gain or treble boost. With VRI at the centre 
position, the two impedances are equal, a flat response with 
unity high frequency gain is obtained. 

Bass control. This control also works in a similar fashion. 
At High and mid frequencies C3 and C4 with low reactance 
virtually short VR2. Since Rl and R2 have same value, the 
feedback impedance at these frequencies is equal to series 
input impedance and the adjustment of VR2 has no signifi¬ 
cant effect. At bass frequencies, compared to VR2, reactan¬ 
ces of C3 and C4 are higher and affect the output. 

In this low frequency range moving VR2 towards R2 
makes the feedback resistance lower than series input resis¬ 
tance, resulting in reduced voltage gain or bass cut. When 
VfU-slider is at R1 end the voltage gain is increased,resulting 
boost. With VR2 at its centre position, unity gainflat 


bass response is obtained. 

KI and R2 limit the maximum amount of boost and cut 
respectively. R3 performs a similar limiting function in the 
treble circuit. R4 helps to minimise the interaction between 
the two controls. 

Tone controls add to the noise and distortion problems of 
the system. Tone controls are acceptable only if they are 
essentially quiet and imperceptible in operation and can be 
individually switched out of the circuit when not required. 
They should be part of a stereo preamplifier that has the 
lowest noise and distortion ligures. They are not effective in 
compensating room acoustic problems, loudspeaker errors 
and unsuitably balanced recordings. It is noteworthy that 
high quality preamplifiers arc today without tone controls 
the world over. 

Equalisers 

Equalisers are popular audio accessories these days. They 
are sort ol supertone controls that allow the user to change 
small portions of audio spectrum so that overall response is 
neutral. They provide the ideal way of affecting any fre¬ 
quency modification when a specific need arises. Equalisa¬ 
tion can be defined as a process designed to make the audio 
response as Hat (equal) as possible at all frequencies. 

Equalisers tame two types ol resonance -those with gain 
and those with loss. And contrary to popular belief, an 
equaliser is called upon on more occasions to cut signals 
than to boost them. 

Equalisers can be broken down into two sub-categorics, 
graphic and parametric. Graphic equalisers divide the audio 
spectrum into a given number of bands with individual 
boost cut controls for each band. The centre frequency of 
each band is fixed. The family of response curves generated 
by this type of equaliser resembles a series of peaks and 
valleys. 

In the parametric equaliser, the amount of boost or cut 
introduced, the central frequency of the band of cqualisa- 
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Fig. 2: The schematic diagram of the graphic equaliser. 
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tion and bandwidth within which equalisation is applied, are 
all independently variable, t he parametric equaliser, pro¬ 
viding these three variables to the listener is more versatile. 
It gives him the ultimate control over the sound reproduced 
by the hi-fi system. 

Graphic equaliser. This is the most popular type of equal¬ 
iser because of the fact that it is easiest to adjust. A graphic- 
equaliser section is shown in Fig. 2. It consists of an input 
b-.ffer. a desired number ol active variable band pass filters 
and an output summing amplifier. The input buffcF is a 
standard unity gain stage lor impedance matching between 
the preamplifier and the equaliser section. I he active filter 
section is actually a number ol individual active filters with 
the same feedback design. In all the stages the values of Cl 
and C2 are responsible for setting the centre frequency. For 
VR1 normally linear pots are used. The setting of VR1 gives 
the degree of boost or cut desired in that stage. 

The final stage is the summing amplilicr buffei stage to 
sum the individual filters. R9 is necessary to maintain a 
unity gain configuration at the output with all pots set to the 
flat position. It subtracts the original signal Irom the sum by 
a factor dependant upon the number of filter stages. R9 is 
selected according to the number of bands required. 

Each channel of the equaliser is controlled by separate 
slide potentiometers and the array on the front panel gives 
an approximate indication o! • he response inserted to mo¬ 
dify the audio system f requency response. Human hearing is 
relatively insensitive to frequency response errors of less 
than 1 / 3 octave. So, if equalisation is to be taken seriously, 
the professional graphic equaliser will have 24 to 31 bands at 
I, 3 octave spacing. However, for reasons ol economy, the 
10-band equaliser with I octave spacing is the most popular 
for home use. 

Parametric equaliser. A simplified block diagram to des¬ 
cribe the principle of parametric equaliser is shown in Fig. 3. 
It shows a unity gain inverting amplifier inter-connected 
with state variable band-pass filter. A potentiometer is con¬ 
nected between the input and the Output of inverting ampli¬ 
fier to give adjustable boost and cut. The centre frequency 
and filter bandwidth can be selected or adjusted by means of 
two potentiometers incorporated in the circuit of the band 


boost/cut 

R1 



Fig. 3: Block diagram of parametric equaliser. 


pass filter. 

When the wiper of R1 is at the left extreme of its travel 
(input side) the output of the band-pass filter adds to the 
input signal,resulting in a boost within the filter pass band. 
When the wiper of RI is at the right extreme of its travel 
(output side), the band-pass signal is subtracted from the 
input signahattenuating input signal within the pass band of 
the filter. 

At the mid point position of R1 wiper, no signal is routed 
to the band-pass filter as the output of the inverting amplifier 
is equal and out of phase with the input signal at the wiper. 
This means the band-pass filter will give no output and hence 
has no affect on inverting amplifier which theiefore exhibits 
a flat frequency response. 

A simplified schematic of one channel of such an equaliser 
is shown in Fig. 4. IC1 and associated resistors make ihe 
inverting amplifier. The state variable band-pass filter is 
composed of a differential amplif ier (IC2 and its associated 
passive components) and two active integrators in cascade 
(IC3. IC4 and associated components). The bandwidth of 
filter can be varied by adjusting potentiometer R1 and the 
centre frequency selected by adjusting dual potentiometer 
R2. R3 is used for boost and cut. 



Fig. 4: Simplified schematic diagram of one channel of para¬ 
metric equaliser. 


Installing the equaliser 

Equalisers are available as separate audio accessories with 
built-in power supplies. Most hi-fi systems can accommo¬ 
date the equalisers through tape monitor loop. Connect the 
‘tape out’ or ‘tape record’ output of your amplifier to the 
equaliser’s input. Connect the equaliser’s output to the ‘tape 
in’ or ‘tape monitor’ jacks of your amplifier. Push the tape 
monitor switch to ‘on’ to enable the equaliser. The signal of 
the preamplifier will now pass through the equaliser before 
entering the power amplifier. 
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Adjusting the equaliser 

Equalisers can he adjusted indilierent ways. These vary in 
convenience, cost and accuracy. Hi-ii addicts lamiliar with 
live music can adjust the bands by the eat to match their idea 
ol good sound (lover ol sound). Another way is to use a real 
time analyser, a costly audio accessory, to adjust the equal¬ 
iser (lover ol music). 

However, the room system combinations are best equa¬ 
lised by lirst employing acoustic methods lollowed by 
electronic equalisation, l irst try to reposition the loud¬ 
speakers, modily the absoiption coefficient ol the room as 
lur as possible and adjust the speaker crossover level con¬ 
trols (il any) 

Adjusting by the ear. Adding sharp boosts at very low and 
high ends ol audio spectium allows the listener to compen¬ 
sate loi speaker roll-oil. A broad dip inserted at mid-band 
licqucncy will simulate loudness contiol to enhance low 
level listening Most often a lack ol deep bass or extreme 
high is due to limitation ol the dynamic drivers. 

Neva try to loicc Hat icsponsc out ol the speakers by 
blindly applying large amounts ol deep bass and extreme 
treble boost. Suchellorls may result in an overloaded amplt- 
litr, excessive distortion and blown voice coils. 

I he sound due to resonance which boosts the frequency 
response is painfully obv ious to the listener. The sound i 10 m 
such resonance continues in the room long alter the signal 
has slopped. The equaliser eliminates the problem even il il 
is not right on the dot trequency of the resonance by reduc¬ 
ing the energy that causes it. 

Adjusting with audio analyser. I he audio analyser allows 
the frequency response characteristic ol the audio signal 
coming from the loudspeaker to be quickly measured and 
displayed, I he basic unit along with its built-in microphone 
preamphliet and noise generator is capable ol analysing 
signals m the octave hands. 

With equaliser analyser combination one can anticipate 
an impressive improvement in the sound system, fhechar- 
aclcnstic oft he total sound circuit (including the room) can 
now be easily tailored to produce an optimally flat overall 
response. Sound colouration due to unwanted speaktrand 
room resonances will be substantially reduced.producing a 
subjectively cleaner sound. 

By varying the equaliser response in the respective octave 
bands, the listener will get a number of plateaus on the 
response curve, all of which can be moved up or down 
independently of each other, till the display on the analyset 
becomes as flat as possible. 

f or achieving optimum equalisation the listener, for 
given loudspeaker position and room docor. may have to 
spend hours in doing the equaliser adjustments. It is fetter 
to make a cardboard template for these slider pot control 
settings for equalisers with slide potentiometers. Even if the 
controls arc now altered or tampered by someone else, with 
the help of the template, the listener can always return 
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quickly to the correct control settings. 

In case of equalisers with tolary potentiometers a note 
must be made ol their mat king position on the dial or front 
panel. Such measures will save the listener many agonising 
hours of adjustment, especially where equalisation is done 
by the ear. 

Conclusion 

No doubt today's reproduction is more life-like arid realis¬ 
tic but one must recognise the artiste’s concern for retaining 
the originality of sound 

But nothing in nature works by itself without being 
aflccted by something else.The listening room, loudspeaker 
errors and unbalanced recordings modify the sound in 
intensitv. tonal characteristics and directivity. To get 
sound without coloration everything has to be ‘right’ 
acoustically and electronically. And even then the listener 
can only ‘approach’ the real performance. 

The most effective way of this ‘approach’ is through 
equalisation. Tone controls at the most are only a useful 
facility to have but cannot effectively counter resonance 
problems. Equalisers built with high quality very low noise 
op-uinp K-'s (like 11 071, I 1-351. NE5534) which are today 
available seem the ideal solution to this problem. 

Equalisers have to be used intelligently and that too only 
when a specific need is apparent. Remember, equalisers are 
called upon to cut signals more frequently than to boost 
them. □ 
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ON THE PINNACLE OF 
SUPERIORITY 

PERSONAL COMPUTERS & DEVELOPMENT SYSTEM 
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Micro Development System 

The AMO-3 is powerful development system, can 
support CP/M based operating system. The system 
has 8085 processor with 64K byte of memory, 
provision of tour 5 V DSHD floppy disk drive, 12" 
monochrome CRT monitor and a printer. For easy 
expandability, it is based on 19" Card Cage 
having STD as a Bus standard. The Universal 
EPROM Programmer and In Circuit-Emulator (for 
various processors) cun be attached to system as an 
option. 


Personal Computer 

Based on 6502, the BBC-micro Personal Computer 
(PC 65) has 16K byte of ROM with an extensive 
and powerful Machine Operating System and 32K 
byte of RAM. It supports BASIC interpreter, 6502 
Assembler, Pascal and Word Processing software. 
Ihis is most advanced Personal Computer in its 
class for home, business, educational and 
professional use, The system allows future 
expundibility with Floppy Disk Drives, Dot Matrix 
Printer, Daisy Wheel Printer, B & W/Colour 
Monitor. 
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STD Bus Card Cage System 

This 8 bit Microprocessor System, built around 
STD Bus allows any Card to work in any slot of 
the Card Cage. You can change the function of 
your system,the memory type or even the Micro¬ 
processor Type by simply changing the card. 

We offer a wide range of these cards such as 
Processor Card — 8085/Z-80 A based, Memory 
Card — RAM/EPROM, Analog input Card and 
output Card, Opto Isolated Input Card, Relay 
Output Card, I/O & Timer/Counter Card, Printer 
Interface Card, Floppy Disc Controller Card, 
General Purpose Card, Card Extender. 
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For detailed information please contact; 

1487/3, B.K. Building, Moti Cinema Compound, Chondni Chowk, 
Delhi-110 006. Tel.; 2916722 Grams: VINCOMPO' 

Branch office: 1725A, IF Main, D Block, II Stage, 

Rajoji Nogar, Bangalore-560 010. 

Works t G-23, Sector-Ill, NOIDA (U P.) Tel.: 805-4243 805-4244. 
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SYMBOL OF QUALITY: J J. TRANSFORMERS 



Our Programme: 

TRANSFORMERS FOR T.V., 

TAPE RECORDER, TWO-IN-ONE AND 
STEREO DECK. 

Power Transformer 
Step-down Transformer 
Step-up Transformer 
Output Transformer 
Isolation Transformer 
Line-matching Transformer 
Choke Transformer 
Auto Transformer 
Filament Transformer 
Modulation Transformer 
input/driver Transformer 
Custom Built Transformer 

for further information kindly contact: 

J.J. ELECTRONICS 

A-23, Mayapuri Industrial Area, Phase II, 

New Delhi 110064 Phone. Fac. 591839, Res. 621258, 619526 
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ELECTRONIC 
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28 titles speed and simplify finding, reviewing and 
comparing detailed device information on "Transistor, 
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Memory ICs, Microprocessor ICs, Microcomputer Systems, 
Microprocessor Software, Discontinued Digital, Discon¬ 
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Discontinued Optoelectronics, Power Semiconductors, 
Application Notes Reference, Microwave, Discontinued 
Microwave, Master Type Locator, Discontinued Type 
Locator, Power Supplies, 1C Functional Equivalence Guide 


t. Save Data Collection and Search time 

2. Find the Precise Device for your special needs 
the Ideal way 

3. Quickly and easily compare Manufacturer's 
specifications 

4. Get up-to-date accurate information 


Write for Details to 

The Exclusive Agents in India: 


Allied Publishers Subscription flqency 


760 Mount Road MADRAS 600002. 



ina wide range to suit varied applications such as 
in the manufacture of Televisions, Instruments. 
Telecommunication Systems. Motors,Fans,Flour- 
escentTubelight fixtures. Discharge Lamps, etc 

The Range: 

POLYESTER * METALLISED POLYESTER * 
POLYPROPYLENE * METALLISED 
POLYPROPYLENE * POLYSTRYENE * 


~6SoBRCssB ao nanc s upi 

Hf (3D OFF THE BANGALORE PALACE COMPOUND. BANGALORE 560052 
PHONE 0612-360864 TELEX 0645 8034. GRAMS ORRCEE 
FACTORY 45. METAGALU. KRS. ROAD MYSORE-570016 PHONE 0821-25766 


All Kinds Of ICs To Meet 
All Kinds Of Needs 


e MICROPROCESSORS DEVICES 
e COUNTER CHIPS 
e DVM-DPM CHIPS 
e MOS/LSI CHIPS 
e TTL/CMOS/LINEAR 

• OPTOELECTRONIC PRODUCTS 

• TRfMPOTS, ZENNER DIODES, CRYSTALS 

• TANTALUM CAPACITORS 

• TRANSISTORS/UJT'S 

• SOCKET. CONNECTOR, FLAT CABLES 

• COMPUTER MEDIA PRODUCTS 

For details 
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625, Panchratna, 

Mama Parmanand Marg, Opera House, 
BOMBAY-400 004 e TELE: 38 49 23 
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Computer networking 
through the mains 

A unit developed by a British 
manufacturer allows mains elec¬ 
tricity wiring circuits to be used for 
the first time as a communications 
link between computers, terminals 
and peripherals within a building 
or a restricted site. It is claimed 
that no other product provides this 
capability. 

By eliminating the need for spe¬ 
cially installed cable or fibre-optic 
links, the Nectar Ring unit allows 
great flexibility in the configura¬ 
tion of computer systems which 
can be changed or added to, virtu¬ 
ally at will, provided convenient 
power sockets are available, it is 
said. 

The equipment can be connected 
to all commonly encountered types 
of RS232C/ V24 port [25-way D’ 
socket] us well as to a number of 
relatively unusual variations. 
‘Transmit only' and receive only' 
versions are available for applica¬ 
tions in. which one-way communi¬ 
cation is involved 

Nectar Ring units are designed 
to ensure that their signals do not 
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pass beyond the electricity supply 
authorities’ transformers, so that 
they are not carried out of the build¬ 
ing or site concerned. Data is 
communicated by frequency-shift 
keying of a relatively low-voltage 
high-frequency signal superim¬ 
posed on the mains supply. Four 
different communications chan¬ 
nels, set between 105 kHz and 140 
kHz to avoid creating RF interfer¬ 
ence, can be used within the same 
building without conflict. 

Government departments, bank¬ 
ing, finance and insurance offices, 
police forces, industry, higher- 
education and research establish¬ 
ments can use this unit, it is felt. 

Low-priced CADCOM 
system offered 

The western regional centre of the 
Appropriate Automation Promo¬ 
tion Programme at Ahmedabad 
has developed a personal CAD 
computer system. 

The knowhow for the CAl) sys¬ 
tem is available for the potential 
manufacturers through the Elec¬ 
tronics Commission, New Delhi, 
according to a press release issued 
by the centre. It is stated that the 
cost of the minimum system would 
be less than Rs 10,000. 

Some of the important hardware 
features of the CADCOM system 
are: an 8-bit Z-80 CPU processor at 
clock frequency of 3.33 MHz; arith¬ 
metic coprocessor AMD 9511, to 
enhance arithmetic processing 
speed; and a graphics processor 
82720, to support high-speed, high- 
resolution graphics. 

The total memory supported by 
the CPU is 88 Kbytes. Sixty-four 
KB-RAM and 24 KB-EPROM con¬ 
tain extended graphics BASIC 
interpreter and also utility pack¬ 
ages such as debug monitor and 
terminal emulation. Both parallel 
and serial I/O interfaces are avail¬ 
able for high speed printer, floppy 
drive and cassette recorder and RS- 
232 interface. A programmable 
music generator is also provided; 


\Touch-screen computer 
interface system " 

A touch-screen computer-interface 
system from Britain, fitted in front 
of a colour monitor display and 
used with appropriate software, 
provides an exceptionally easy, 
low-cost means of communicating 
with a computer. 

Suitable for use by children and 
the disabled, the Touchtech 501 
system comprises the touch screen 
and a mounting stand to which the 
colour monitors can be easily 
secured, a diskette containing nine 
demonstration programs and a 
further program that can be 
adapted to suit the user's needs 
plus a handbook. It is claimed to be 
the first system of its kind on the 
market. 

The screen houses infrared sen¬ 
sors and projects a network of 
infrared beams across the surface 
of the screen. When the network is 
broken by the touch of a finger or 
stylus, the coordinates are fed to 
the host computer which is pro¬ 
grammed to interpret the signal. 
The screen does not degrade the 
clarity of the monitor display and 
there is no electrical user interface, 
making it extremely safe. 

CSrs&^riml 
■ ■ convention 

‘Computers for productivity and 
quality.’ This will be the theme of 
the 21st annual convention of the 
Computer Society of India [GS/Jto 
be organised at the Netaji indoor 
stadium.Calcutta from January 22 
to 25. 

A technical exhibition will also 
be held during the four-day conven¬ 
tion. Lectures, panel discussions, 
poster sesssions, technical ses¬ 
sions and manufacturers’ presen¬ 
tations will be organised to focus 
on the role of computers in increas¬ 
ing industrial productivity in all 
the sectors of the economy and 
improving the quality of services 
and products. 
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FCB Connectors to DIN 41612 


presents a 

wider range of Euro Connectors 

for the first time in India... 

O/E/N now manufactures the widest range of 
Euro Connectors, in collaboration with Souriau, 

France, the world leaders In connector technology. 

Specifications of the O/E/N Euro Connectors range 



DIN 41612 
Form 

No. of rows 

No. of contacts 32-64 32-64-96 

Mounting Standard Standard 



32-64-96 32-46 

Reverse Standard 



Halt Euro 

16-32-46 

Standard 


* Introducing shortly. 


O/E/N will shortly introduce a complete line of accessories for Sack Panel 
System using Reverse Euro Connectors. 

Other product groups currently available from O/E/N are 'D' Series Subminiature Connectors with 
all standard termihation slyles, and a large family of two-piece Edge Connectors. 



O/12/BB Ceeeecten l.td 

Read ft Marketing Office: Vyftlla, P.B. No.2. 
Cochln-682 019 Telephone: 353132, 353709 
Telex. 0585-529 Telegrams: OAXEUND’ 


Factory. Electrogiri. P.B. No 1. Mulanthuruthy-682 314 


*We make electronics work 


u» 

fN 

£ 

2 


Stockist* : Brisk Electro Sales (Pvt.) ltd., Laminaton Chambers. 2nd Floor. 394-A Laminaton Road. Bombay-400 004 Tel: 354016.355537 
RamCjMv-<>nents. 38 /1 1st Floor. NS Iyengar Street, Seshodripuram. Bangalore-560 (120 Tel 27855. 70503 Electronic Components 6 
Street Calcutto 700 001 Tel: 27-7351 
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OFFERING THE 

microprocessors 


TRAINER WITH THE 
LARGEST RANGE OF 
EXPERIMENTAL 
INTERFACE 
LE 



MICROPROCESSOR 
TRAINER EC-85 B 


For • Educational Institutions • RAD Laboratories •Military 
Training Colleges • Industries planning development of 
microprocessor based products. 


The most important aspect of microprocessor application is interfacing 
the microprocessor with the real world. Professional Electronic Products 
offer Microprocessor Trainer (based on Intel 8085A) with the widest 
range of experimental interface modules, which facilitate training in this 
vital aspect. 

These interfaces save you from the drudgery of designing 

the hardware for their experiments. They allow the students end engineers 

to conduct a range of experiments on real life Interfacing problems of 


Range of experimental Interfaces: 

• Keyboard 

• Display 

• Elevator 

• Logic Controller 

O A/D Convertor Temperature Sensor 

• Dual Slope ADC 

• Dual 0/A Convertor 


Crystal oscillator/Oivider 
Stepper motor interface 
General purpose PC 
Speech Synthesizer 
Modulator/demodulator 
D.C. motor controller 


micrprocessors. Exhaustive literature supplied with the system gives 

experiments on each of these interfaces. Dflvslopod i n our Govt. Recognized R & D Laborat ory 

For further information or a demonstration 

please write tm 


,i»...> i,;| ! it-< ironic Produc tsI 

lo^ :: V: ins--;;; -nv yi!w road mm hut ?moc.- <0 p i 
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HR$, ENDPROC, ABS, SP'C, SIN, TAB may 
sound double-Dutch to you. it probably is 
double-Dutch. But it's the kind of double-Dutch 
that computers like to talk in. Unfortunately.the 
moron that invented computers didn’t speak very good 
English—but he spoke damn good double-Dutch! And 
thats what you have to learn to do-speak another 
’language!.,.* 

it’s quite possible to learn computer programming in a 
couple of weeks or it may take a lifetime. It all depends on 
how fluent' you wish to be. Unfortunately, the story doesn’t 
stop them. Each computer has its own different ‘dialect’ and 
you've got to learn the right one. However, there are basic 
simiiafities and this is what this article will try to explain, 
OKI So you've got a computer and you've managed to 
decode ypur four million page manual to figure Out how to 
turn the thing on. You wait there patiently for it to suddenly 
talk to you and answer all the questions that you've always 
wanted to ask, such b: What is Life? You’ll be there 'till a 
cow jumps over the moon because contrary to common 
belief computers are a bit ignorant, in fact they're downright 
stupid! Indeed, instead of the computer telling you what to 
do, you have to tell the computer. You’ve got to list your 
commands precisely, and you musn’t miss a single step. 
Otherwise the computer will just cough and then say that it 
doesttf know what you are blabbering on about (or rudder 
words to that effect!). For example, if you type in 


(PRINT “HELLO” 


20 STOP 
RUN 


(and press RETURN or 
. ENTER key, and do this at 
the end of each command) 


' RUN Is theebmmahd'that 

execution of your program, and it must be typed mm the 

end of every program. , . i, ^ 

10 PRINT “HELLO’ (Press RETURN or ENTER key) 


20 GOTO 10 
30 STOP 


■ 


the computer 
hand corner'orths screen, N( 
a number and by i: 
with 10 mid then to co' 
jBtb; it’s catted a She number 


write v-Hd ^ '* 




GOTO means exactly what it says—GO tOUhit iturflier 
10. 1 
When you. typed in RUN the computer should .have 
printed HELLO on the screen (just as before) and then, 
having dealt with this, your first command llinenumber; 19), 
it wenton to your second command (line number 30)which 
of Course told it to go back to the first cpmmmsd jlh^pfint 
HELLO again. The 64 thousand dollar quefri^^Wbgt) 
does the computergci to line number : 
telling it to slop What it's doing)? 

Got it? 

No? - 

Well have another think. - 
That’s right! it. never gets to line amr”" 
why you get HELLO printed So many ftfhtt 
This program is called a loop m 
jargon because the coil 
round in the program, never, j 
If you got that question your 
self. You're now oik step ahqvei £r 
ter programming. Welcome 

;. To get rid of e\sBythiag;,qik' J&i. 

HOME if you've '** 

Jydifve fog * iP**'-* 
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.10 S IOP 
RUN 


(Press RETURN or ENTER) 


Not*: 

ll vnu've goi a VIC or Pt I change RND m K\U (I) in line numbei 10. 

. BBC or Acorn Electron change RND to RMJ (|| 

. " \pple then 

. IRS-HO •• " " “ RMJ (0) 

The gohblcdegook in brackets in the above program 
simply tells the computer lo choose a random (RND) 
number between I and 20. 1 ry putting indifferent numbers. 

The I NT is short for integer; otherwise the computer may 
quite rightly choose the number 7.86436! 

ITT A = ... tells the computer to put the random integer 
between I and'20 that it has chosen in a memory bank called 
A. 

You should know enough computer programming by 
now to be able to ligure out the rest of the program. 

(lot it? 

Yes? 

Good! 

Now break out the champagne; you're two steps ahead of 
a moron in terms of computer programming! 

L et’s alter the above program so that you have to guess 
what the number is. 

10 LET A-IN i <RND*20+I) (Press RETURN or 

ENTER) 

20 PRINT “WHA I S 

\OURE GUESS?” 

.10 INPUI B 

40 IE A=B THEN PRINT 
“WEI L DONE” 

50 IF A • > B PRINT 
"WRONG-1 HE COR¬ 
RECT ANSWER WAS ”; A 

60 STOP 

RUN 

Line 10 tells the computer to choose a random number 
between I and 20 and keep it in a memory bank called A. 

Line 20 tells the computer to print everything within the 
speech marks (quotes), i.e., WHATS YOURE GUESS? 

Now comes the exciting bit! You have to guess what the 
number A is. (Take a guess and don't forget to press the 
RETURN.or EN I ER key once you've had your guess.) 

Line 30 tells the computer to wait for your guess and then 
put your guess in a memory space called B. 

Line 40 tells the computer to see if its random number A is 
the same as your guess B, and if it is so it will print WELL 
DONE, otherwise it will do nothing and go on to line 50. 

Line 50 tells the computer to sec if its number A is less 
than or more than (i.e. not equal to) B and if this is the case 
then to print everything that's mentioned within speech 
marks. Notice the semicolon after the speech marks and 
then the letter A. This tells the computer not to go to line 60 
until it has printed the random number that it called A in 
place of the letter A after the semicolon. Got it? Have 
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another read. 

You've now climbed the first three steps (perhaps the 
hardest of them all) that everybody has to climb belore 
becoming proficient in computer programming. You now 
have the basis of programming under your belt and, believe 
me, it's surprising what you can do with just learning these 
three moron-proof steps in double-Dutch. Read on! 

I here is one other thing you should know. In thevci y lirsl 
program shown to you the computer was made to loop an 
infinite number of times printing HELLO on the screen each 
time it did so. However, there is a way to control the number 
of times the computer loops, and it is quite useful to be able 
to do this while, lor example, setting limits to the numbei ol 
tries a player cap have.on a game, lake a look at this: 

10 EOR A-1 EO 3 (Press RLT URN or 

I N IT K key) 

20 I’RIM “HELLO” 

30 NEXI A 

40 SIOP 

RUN 

It is better to explain lines 10 and 30 together. Anything 
between these lines will he repeated three times so that in this 
example the word HELLO will be put on the screen thice 
times. Why three? Well the number of times the coitipuiei 
will loop between lines 10 and 30 is dictated by the Iasi 
number in line 10. For example, il line 10 was changed to 

10 EOR A-l IO 10 

then the computer will print HIT.1.0 ten tunes. 

Let's play a game in which you have to guess a lamlom 
number Lhat the computer has chosen in say three tries. 

LIST 

10 CIS 

20 PRINT “IN I HIS GAME GUESS A NUMBER 
I HA I THE COM Fill LR HAS IN MEMORY 1\ 
THREE TRIES. THE NUMBER IS BETWEEN I 
AND 20.” 

30 PR1NI 

40 PRINT “PREPARE TO BE BE A I EN.” 

50 PRINT 

60 PRINI 

70 PRINI 

80 EEL A IN'T (RNI)*20+I) 

90 If KI NT “I HAVE CHOSEN A NUMBER. GUESS 
IT IN THREE TRIES.” 

100 FOR CT T O 3 
110 INPUI I 

120 IE F < A PRINT “TOO LOW” 

130 IF E > A PRINT “TOO HIGH” 

140 IF E-A GOTO 210 
150 NEXT C 
160 PRINT 

170 PRINT “BAD LUCK” 

180 PRINT 
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190 PRINT “THE CORRECT ANSWER WAS ";A 
200 GOTO 220 

210 PRIN I “I HE CORRECI ANSWER-WELL 
DONE" 

220 SIOP 


120 RETURN (line 120 makes the 

computer return to 
line 50) 

If you have a VIC, PET, BBC, Acorn Electron, Apple or 
TRS-80. use this program: 


• Not*: 

II you've nol an Apple then change Cl S to IIOMI in line numhci III 
.. VIC PH " " PKIM CIIRS (147) 


Iry to first go through the program assuming that you 
didn’t get the answer and then follow the commands in the 
program assuming that you did get the correct answer. 

II you can do this you have uncovered the fundamentals 
of eomputei programming. 1 Ills is the basis on which all 
piogramming is based and you should know enough to be 
able to write similar piograms. 

By now you are probably wondering how a eomputei 
produces games such as space invaders and moving slops on 
the screen. Computer animation, as it’s called, is very diffi¬ 
cult and varies enormously from eomputei to computer. So 
it’s really not possible to talk about it in a general sense when 
so many of the leaders are likely to have different 
computers. 

hurt her, computer animation is rarely done in the lan¬ 
guage called BASIC (the one used in this article) because it’s 
a very slow language and would result in very slow moving 
targets and missiles. It’s usually written in something called 
machine code which I advise you to keep well away from' 
until you've at least mastered BASIC! 

But just to show you that animation isn't always that 
diflicult here's a program which shows a moving ‘ship’. Its 
very simple and works on the basis ol putting a symbol 
(which represents the ship) in a position, say X, and then 
placing a blank space in this position X. Finally, the symbol 
is placed a little way further to the right (say X+1). Repeating 
this many jinics, very quickly, will give the illusion of a 
moving ship. 

Use this program which illustrates the point if you have a 
Sinclair Spectrum: 


10 

CLS 


20 

LEI X=0 


30 

FOR A= 1 I O 30 


40 

PRINT A 1 10, X; 


50 

GOSUB 100 

(line 50 makes the 



computer jump to line 



100) 

60 

PRINT AT I0.X; 

*• 

70 

LET X^X+I 


80 

NEXT A 


90 

SIOP 


100 

FOR B=1 TO 15 

(line 100-110 is a 



delay sequence, i.e., 



dictates the speed of 



the ship) . 

fife 

JfEXT B 



10 CLS* 

20 LET X=0 

30 FOR A=l lO 35 

40 PRINT 1AB(X,I0)”>=” 

50 GOSUB 100 

60 PRINT I AB (X.I0). 

70 LEI X=X+I 
80 NF.X 1 A 
90 S I OP 

100 FOR B=l IO 300 
110 NF.X I B 
120 RE I URN 

*11 you are using an Apple, change CLS to HOME and if 
you are using a VIC or PEI computer, change CLS to 
PRINT CHR$( 147). 

Space invaders is lascinating in terms of programming 
but it's so complex and way beyond the scope of this article. 
It is perhaps interesting to just note that to your computer 
your average space invader is just a bunch of complex 
mathematical equations. 

But that’s another story .... □ 


ntron 

Switch Mode Power Supplies 



Atron Electronic industries is the leading manufacturer of SMPS tor Black 


& White Televisions. Atron SMPS modules are with mains isolation and 
are available in two models. Atron SMPS Model ‘A gives d.c stabilised 
output of 110V & 20V while Model 'B' gives d.c stabilised output of 110V* 
16V for mains input voltage variation in the range of 130V to 260 Ac 
Atron SMPS modules can be used with a wide variety of Television circuits 
using IC's and discrete devices. 


Manufactured by 

Atron Electronic Industries, Hyderabad. 

Marketed by. 

4RADHN4 

EIKTMMKI (P) lie 

10. Snnajh Complex. S-D. Road, 

Secunderabad 500 003 Phone: 822201. Grams. HINDOTEK 
Branch Office' 1690, Bhagirath Place DeihMIO 006. Phone: 234369 
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Presenting to 

India's World of Electronics 


ACL 
Ceramic Disc 
Capacitors 


WE THROW 
IN OUR BEST 
PUNCHES 






From 

Key Switches 
to., 


llrtyoanitrol in ar» ultra 
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■jtefuifa:- ' ,since 
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An 8088 


—Construction 

Microprocessor 
Board _ 


I ntel Corporation, California, produced itsfirst 16-bit 
microprocessor, the 8086, in 1979. Following its suc¬ 
cess in the 8-bn microprocessor market, this product 
was evolved with a 16-bit architecture, a 16-bit bus 
and a capability of addressing up to one megabyte of 
memory. I he instruction set had close parallels with the 
8085 instruction set, but had, in addition, a large number of 
quite powerlul instructions and addressing modes. I he 8086 
became popular in the first range ol 16-bit microprocessor 
products. 

About three years later, Intel made an 8-hu version ol the 
same 8086 microprocessor, named 8088. I his chip had all 
the powei ol the 8086. including its 16-bii manipulations ol 
arithmetic and logic, hut the external data bus was made to 
have just 8-hits, lor convenience. 1 hus, the 8088 became 
more popular in the home-computer market abroad, since it 
simplified the hardware without sacrificing the 16-hit 
power. L.ike the 6809, it deals with cctlam 16-bit operations 
byte by byte, externally from memory. 

Though the circuitry of the 8088 micropioeessor hard¬ 
ware as well as its instructions and soil ware are fairly com¬ 
plex. we have tried to give it to an average reader in a 
simplified fashion along with details ol making an 8088 
board. 

As with the previous mieroproecssoi boards published in 
EFY, the 8088 board also is usable with the hexadecimal 
keyboard and input; output board. 1 he only board to be 
made now is the 8088 board and this has to be inserted in the 
same edge-connector sockets as the 8085 Z-80 main board, 
replacing the latter. With this set up. one can write software 
in machine code for 8088 and practice on the 8086 88 
instruction set. 

The 8088 processor chip 

The pin diagiam of the 8088 is shown in Fig. 1. Since the 
processor can access up to one megabyte of memory which 
is 16 times that of the 8085 or other 8-bit chips it needs four 
more address lines than the 8085. Hence its address lines go 
up to A19. Similar to the 8085. the 8-bit data bus is named 
AIX) to AD7, meaning thereby that these lines contain the 
address lines ol low ordci. i.c. AO to A7. in a multiplexed 
manner. The clock for the 8088 is generated externally. 
l unlike the 8085. Hence, there is need for using a separate 1C 
■fer^Uiis purpose, vi/. the 8284 clock-generator chip. 

nec£ l s just a single 5V power supply. '1 here is a 
" input pin, a HOLD tequest pin, a HOLD- 


K. Padmanabhan and S. Ananthi 

acknowledge pin, all like the 8085. There is a RESET input 
pin as usual. For accessing input output ports and memory, 
the l<), M signal indicates that when that pin 28 goes high, 
it is doing an input-output operation and when that pin goes 
low. it is doing u memory read write operation. Read and 
wi ite control signals conic out ol pins 29 and 32. I here is. in 
addition, a pin 27 which is called 1)1 R (data transmit le- 
ceive) which is uselul lor connecting the data bus through a 
butler. A bidirectional buflei is required in this case since 
data can either go m or out ol the 8088 and so, in order to 
enable the direction to be controlled, this signal becomes 
necessaiv. With the 81)85, there was no need for such a 
bullet, since, lor one reason, we did not intend attaching a 
large memory board to it so that it needed buffering, and for 
another, the 8085 has sufficient internal huflering. But the 
8088, being a more powerlul 16-bit processor, naturally 
would be used with more memory and peripherals and hence 
would need its data hus to be buffered. 

I here are two possible interrupts, one the NM1 (or non¬ 
maskable interrupt pin 17) and the other the usual IN 1 R 
pin 18 like that loi the 8080/85. The NMI and IN TR input 
pins enable a large number of interrupt handling features, 
more than in the 8085. I he INTR pin when taken high, 
interrupts the 8088 and an intcrrupt-acknowledge signal 
comes via pin 24 (1NI A). 


_Voc 
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Fig. I: Pin details of 8088. 
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I here is another special pin called 1 I S I (2.?) and also a 
‘Wait lor lest pin low' instruction which puts the processoi 
in an idle stale, until this pin is pulled low momentarily This 
is a useful software aid, similar, but not as usclul as the 
6809's SYNC instruction. 

I he RUSH and READY input signals are derived Irottt 
the 8284 clock-chip and not directly, the reason being that 
these inputs should he synchronised with the clock signal. 

Ap art lrom all these, theie is another pin called the 
MN MX. (minimum maximum mode) control pin. When 
this pin is tied to 5V. the 8088 works in its so-called ’min¬ 
imum system’ hardware configuration. I his means that 
there is another‘maximum system'configuration possible 
lot the 8088 to work with. In the latter system, the 8088 
works as one member ol a bigger lamily of multiple microp- 
tocessor chips. I he 8088 has built-in logic to handle bus- 
access priorities in such multi-chip systems. In such systems, 
each processor w ill have its own memory and each processoi 
can also share a common memory. Intel itscll has puulueed 
the possible other members ol such a lamily. such as the 
8087 numeric coprocessor, the 808b peripheral handling 
processor etc. 

In that maximum mode, some ol the pinsdiscussed earlier 
perform a dual function with the help of another chip, an 


8288 system eontioiler In this article, we do not intent 
discussing the maximum mode. 

I lie clock signal lor the basic 8088 chip is a 5MH/ 
derived v la a div ide-by-thiec circuit used in the 8284 clock 
chip. Iiom a standard 15X111/ civstul connected to it. I he is 
is an SMH/ version ol the 8088 chip also, which runs f>0 pc 
cent lastci than a normal 8088 I he simplest instruction o 
the 8088 takes about three clock-ticks and hence the virlua 
instruction speed ol the processoi is I .ft Mil/. I Ins is nenrh 


PARIS LIST 


SOUS ('1*1 

1 no 

7-41 St 74 ',’418171 

1 no 

■41 S’45 

1 no, 

.VO 

1 no 

Mil. 

1 no 

x:n4 

1 no. 

741 S155 

1 nn 

7400 

1 no 

741 S 04 

1 no. i 1 Ins is nut no.ess.tit 0 ’ 11 St "t 
weic iim.iI I 

UVjW 

5 nos 

2 7k. 1-4 W 

1 no. 

6X0 ohms 

2 nos 

ISMtl/ crystal 

1 no 

0 1 pi 

1 no. 

1C bases' 40 pm - 

1 no.. 24 pm-2 nos . 20 pin -2 nos 16 pm -1 no 

2 nos., IX pm - 

1 no 



Fig. 2; Circuit diagram of SWMJ add-on board 
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three times faster than the speed of the normal 8085, 

Ihe circuit diagram ot the 8088 board is shown in f ig, 2. 
1 he 8284 clock generator usesa 15M11/crystal, divides it by 
three and generates the clock for the 8088. It also generates 
the RESEI and READY signals, synchronised with the 
clock. A REST f switc h is therefore connected to the 8284. 

1 he HOLD, TEST, NM1, IN 1 R pins are tied through 
resistors to ground, since there is no need to use them now. 
However, the NMI and IN T R pins are also brought to the 
edge connector, to the same points as the I'RAI'and 7.5 pins 
of the 8085 board. 

Ihe AIXJ-AD7 multiplexed address-data lines arc fed to 
the 74ES374 whose output provides the A0-A7 low-order 
address lines, alter demultiplexing them with the address- 
latch-enable (ALE) pulse going to pm 11. Ihe AD0-AD7 
linesjilso go to the 74LS245 butler. I he DEN (pin 26)and 
Dl / R (pin 27) are connected to the enable and direction- 
control pins of this bidirectional bus-buftei chip. Hence, the 
pins 11 to 18 of this chip provide the buffered data bus for 
use by the system. 

I he address decoder 74LS155 chip is given the high order 
address lines AI3. AI4 and AI5 as well as the memory- 
enable signal. 1 headdress lines AI3 to AI5 can vary from all 
zeros to all ones, like 000 to 111. I hese eight combinations 
are available from the output pins ol the 74LSI55 decoder. 
The corresponding hexadecimal address ranges aie as 
shown in Eig. 2. Among these, the 8k block from EOOOto EE 
El addiess is used for the EPROM selection and the 8k 
block lying in the lowest memory range, the 00 00 to IE El¬ 
is used for connection to the chip-enable ol the RAM chip. 
I he remaining six numbers of the 8k memory blocks are 
usable in any external memory board. I hese lines are all 
brought out via (he same (similar) edge connector pins as ol 
the 8085 board and so the boards are interchangeable. 

Address lines AO to A7, as well as A8.A9.AI0 and A11 go 
to the address pins of the 2732 EPROM. Ihe RD signal 
from 8088 also goes to the output enable pin 20 of the 2732 
EPROM. 

Address lines AO to A7,A8,A9 and A10 go to the address- 
input pins of the RAM chipbl 16. RDand WR signals of the 
8088 go to its pins 20 and 21. its output enable and vvrite- 
enable pins. 

I he EPROM address is in high end of the memory range 
since the 8088, upon RESEI. causes the program to begin, 
fetching instructions from the address EE EO. Hence this 
address must be in non-volatile memory or PROM, so that 
program execution of the monitor takes place as soon as 
power is applied and RS (reset) switch pressed. 

1 he RAM is kept in the lowest part of the memory since 
the interrupt vectors arc designed by the 8088 to access this 
space. 

The PCB pattern and construction 

The PCB employed is single side, glass epoxy, and the 
layout configuration is shown to full size in Fig. 3. Notethat 
the two IC chips 2732 and 6116 have like pins for address 
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and data and hence these are connected via lines going in 
between the 1C pins. I he component side layout is given in 
Eig. 4. 1 he jumpers shown are to be made. 1C sockets are 
soldered in places marked for the ICs. 

After wiring the board and inserting the chips, the same is 
inserted in the edge connector sockets. The 5V supply is 
switched on and then the board is ready to (unction. The 
2732 is to be preprogrammed with the monitor given later. 

The 8088 architecture 

As mentioned earlier, the 8088 is an 8-bit version ol the 
8086, but internally it has a 16-bit data path. However, in 
order to have upward compatibility with the 8085, both 
bytes operation (8 bits) and word operation (16 bits), are 
possible. Thus one could write a program to add bytes or 
words. 

Another feature of the 8088 is that while instructions arc 
fetched from program memory, these are temporarily kept 
stored inside Us so-called bus interlace unit (Bill). Up to 
lour bytes in a queue can be held in it. while thecxecution ol 
the fetched instructions is taking place. I hus, unlike the 
8085, it can letch an instruction even beiore a (etched 
instruction is executed. This is called a‘pipeline'architecture 
and speeds up the program. I he 8088 will begin its (etching 
instruction codes as soon as one or more bytes in the queue 
gets empty. 

As mentioned cuilici. the maximum memory address 
range of the 8088 is one megabyte. Address lines greater 
than A15, up to A19, are lor this purpose. However, at one 
stieteh, one can access only a 64k within this one megabyte 
space. But one should not think that this one megabyte is 
partitioned into 16 blocks ol 64k each. I he partitions can be 
anywhere and inay even overlap. 

These partitions aie called ‘segments’. Ihe beginning 
address oi a segment in this one megabyte space can be 
chosen by 16 "Hits (or 4 hex. numbers). For example, let us 
choose the beginning ol the segment at 12340. 1 hen the 
extant ol this segment is from 

Beginning address I 2J 40 (Uc\| 

U> 9UI 

1 ml addiess 2 2.1 .It 


A segment beginning address must have a Oat its last digit. 
In the above, it was 12340. I hus. a segment and the next can 
overlap up to as small as 16 bytes. Out ot the 20-bii memory 
address, the last lour bits are always zero lor the beginning 
addiess of a segment. 

There are lour segment registers in the 8088 to contain this 
information about the beginning addiess. 1 hey arc called: 


CS Code segment 
l)S l)ala segment 

SS Stuck segment 
ES ‘Extra’ segment 


I Ins segment i lor ihe prugiam codes 
I his segment i the urea ol manors 
where data re ides 
I his segment i used as slack 
This is an ‘l.xl a' segment, used lor data, in 
those cases where dala has to mine from one- 
block to another. 
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Having defined the beginning points of these segments, 
one can write programs which access within the segment, as 
one would usually do. In case one has to go beyond the 
segment space, the segment register has to be redefined. 
Thus, if a program which resides in one segment of 64k 
wants to jump to another program in another area which is 
outside this 64k space, then the code-segment register will 
have to be altered to get at it. 

Apart from these above mentioned 4-segment registers, 
the remaining registers (Fig. 5) are almost familiar. The 8085 
had the following registers. 

Accumulator 

H L 

U C 

l> li 

each of which was eight bits wide. Sometimes, even in the 
8085, certain instructions which could use the register-pair 
were useful, such as the double-add instruction to add H-L 
to B-C or H-L to D-E pair. In 8086/88, Intel has followed 
the same philosophy for the sake of compatibility and has 
made the registers of the 8086/88 useful either as a word- 
register (16-bit) or as two byte (8-bit) registers. 

Nccumulator high * Accumulator low = AX Reg 

BH + Bl - BX Reg 

CH + Cl = CX Reg 

l)H + I>l. = D\ Reg 

For word operations, one uses the above AX,BX,CX,DX 
word registers, but for work involving bytes, they can be 
split as AH,AL, orBH.BLetc. These 8-bit registers resemble 
those of the 8085 shown above, except that in the 8085 there 
was no AH register. 

Apart from the above registers compatible with 8085, 
Intel found that it should provide index registers like the 



* the tfefitKttt override allow* DS or SS u> replaced by one ot the other segment register* 
Thtse are displacement* that can be used to compute memory address. 


Fig. S: Table showing addressing possibilities wing code seg¬ 
ment, Base pointer and Index Registers 

JANUARY wee 


Z-80, 6800 etc. 

The 16-bit word-size registers used for indexing, useful for 
memory reference are: source index register (SI), destina¬ 
tion index register (Dl), and base pointer register (BP). 

The stack pointer (SP) and the program counter (PC)are 
exactly as in the 8085, being 16-bit registers. 

Because these arc only 16-bit in length, memory reference 
is not restricted to 64k block, since the effective actual 
address of a memory point will be obtained by the sum of the 
segment register and the program counter (or stack pointer, 
as the case may be). For example, the CS segment-register 
can be 1234. 

If the program counter has the value at one time, say, A0 
B0 then, the actual memory pointed to is at 

I 23 40 (You add the 0 at the end ot CS \alue) 

A0 B0 Add the PC value, right justified 

I C3 F0 I his is the address ol the memory 

Thus the segment registers enable access anywhere within 
the one megabyte memory space. Compatibility with 8085 is 
achieved in having a 16-bit pointer to stack and for PC, in 
order that all previous programs of 8085 can be easily con¬ 
verted and reloaded in one segment of the 8Q88’s total 
memory. 

The flag register of the 8088 has the following two bytes. 

X X X X TF DF IF OF S Z X AC X PE X C 

II It) 9 X 7b 4 2 0 

Note that some bit positions are unused in the flag. Also, 
the first 0 to 7 bits resemble the corresponding flag bits of the 
8085. The bits 8 to 11 are Hags indicating overflow, interrupt 
enable, direction (string transfer), and 1 RAP (trace mode). 

The instruction set of the 8088 
There are around 75 instruction mnemonics in the 
8086/88 set. They can be grouped generally as: 

(a) Data movement instructions 

(b) Arithmetic instructions 

(c) Logical instructions 

(d) Shift and rotate instructions 

(e) String manipulating instructions 

(0 CALL, RETURN and JUMP instructions 

Data movement instructions have both byte and word 
options. Data can be moved between any register and 
memory, and vice versa. The mnemonic MOV is used sim¬ 
ilar to the 8085. XCHG instruction is useful for exchange of 
data between registers. XL AT instruction is an extra which 
allows table loop-up. (See Fig. 6.) Addressing modes are 
mostly register-indirect, with or without displacement, 
which can be a byte or a word. The‘Load Effective Address’ 
(LEA) instruction gets only the address (16-bit) instead of 
the operand, as in the 6809. 

Among arithmetic instructions, it is possible to add 
binary numbers, 8- or 16-bit between a memory location and 
any register. Likewise, binary subtraction is also possible. 
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DA I A IRANSFFR 
MOV Mmi: 

Register memory 10 I not 
Immediate to regittci mi 
Immediate to rcgistct 
Memory to ui< umulatoi 
Wumniator in meiwn 
Register memory I" trgn 
Vgmcrit register u» legist 

I'f SH Push: 

Krgistei memory 
Register 

Segment regotei 

POP Pop 

Register, memory 
Htgisiet 

Segment icgisier 

\C IK. -t.ichange: 

Register mrinoiy with icgisier 
Register with accuimdolot 

IS~ Input from 

I i\cd port 
Vaitahlr port 

oi r output to. 

Fined port 
Variable port 

XI A I - 1 ranslutc byte to Al 

II A I inti) F A to register 
I Its-I oad pointer to It.s 
1 1 S-l oad poimri to l N 

I 'HI - Load AH with (lugs 
S\HI Store AH into Hugs 


7*541210 7054 J 210 7*541210 7 * 5 4 3210 

I 0 00 I (Id i4 mod teg r 


I I 000 I I 
I II II w reg 
0 I 0 0 DO w 


1 0 1 0 0 0 1 


it mo u in 

ind 0 reg i ni 

10 0 0 1 too 

| tud <f reg t rn 

0 10 1 0 reg 


1) 0 0 reg 1 1 (>| 

1 0 mil ! 1 1 

0 Ml II teg 

7] 

0 0 0 reg 1 1 1 


|l 0 00 0 1 1 w 

mod reg l in ] 

1 1 0 0 1 0 reg 


111 od in.] 

i )><>" | 

II 1 0 1 1 (1 *j 

l 

1 1 1 0 0 1 1 

1 1 1 1) 1 1 1 w 

| P»" | 

1 0 0 0 1 loi 

mod icg i m 

1 It! 0 (1 MM 

mod reg r m 


dn 

data it w I 
uddi high 
addr high 


II 0 0 (I I (I U| mod reg r m 


10 0 I II I 
I 0 0 I I IK 


ARITHMETIC 
ADD AM: 

Reg memory wnh register to either 
Immediate to register memory 
Immediate to accumulator 

ADC-AM w Hh carry: 


SSB Subtract with borrow 

Keg memory and icgisier u» fit he t 
Immediate I rum rcgisici memory 
Immediate liom as c umulatoi 

DEC Decrement: 

Register memory 
Register 

M (i Change sign 

(MPM iinipnre: 

Registei memory and ugislci 
Immediate with re gist 11 mcmoiv 
Immediate with accumulator 
AAS ASt II adjust tor subiiaci 
JMS-Dnim.il adjust lor nubiratl 
Mill Multiply (unsigned| 

IMI'I -Integer multiply (signed) 
AAM-AS( II adjust lor multiply 
1)1 V- Divide (unsigned) 

IDIV Inivgci divide (signed) 

\A|)-ASC II adiust loi divide 
( IIW-I unveil byte to word 
( Ml) ( onvert word to double word 

LCK.K 
MO I Inveil 

SHI SAl Slult logK.tl uiillinu'tiv lelt 

SHK-Shift logical right 

SAK Shift arithmetic righl 

KOI Hiilatc lelt 

ROK'Roiate right 

Rt I -Rotate thiough (any Hag k It 

RC R Rotate thiough eairy tight 

AND-And 


7*54 12 10 

7 6 5 4 m U 

101) 1 I 0 d w 

mod ten i m 

1 0 0000*. u 

nutdo Mi in 

) 0 0 1 1 1 0 w 

data 

J 1 1 1 1 1 1 

0 10 0 1 icg 


1 1 1 1 0 1 1 w 


00 1 1 llld w 

mod irg i m 

1 0 0 0 0 0 s w 

mod 1 1 1 i in 

(Mil 1 1 lOw 

00111111 

daiu 

0 0 J 0 1 1 1 1 


1 I 1 1 0 II w 

mod 1 00 1 m 

1 II 1 (1 1 1 w 

mod MM i in 

1 1 0 1 II 1 0 0 

o o o mot o 

1 1 1 1 0 1 1 w 

mod 1 1 0 r m 

1 II 1 0 1 1 w 

mod It 1 t ill 

1 1 0 1 0 1 0 1 

0 0 o mol o 

1 no i i ooo 


10011001 



1(110 11' jod (M 0 i in 
I I 0 I 0 0 V • nut I 0 (II 111 

I I 0 I 0 0 v - loll Milt in 

I Ml I I) U \ ■ i.hJ I II i rn 

I III I 01 wj mod (Ml (1 1 

I I (I I (I I 


PIHI - Push flags 

1 0 0 1 1 

1 1 0 o| 

Reg memory and rrgislci to cithei 

0 0 1 0 HIM w 

mod |t v l 11 

POPF- Pop Hags 

loot 1 

1 1 0 I 

Immediate to register meuioiy 

1 0 0 0 0 0 0 » 

mod 1 0 01 i 




Immediate lo auumuldtoi 

0 0 1 0 1) | 0 w 

data 


00OOOOd w 

mod reg i m 


1 0 0 0 0 0 % w 

mod 000 r m 

il.u.i 

0 0 0 0 0 1 0 w 

data 

data if u 1 


3 


Reg. memory with register to either 

000 lOOd vej 

1 mod reg r m 



Immediate to registrr memoiy 

1 00000s w| 

mod 0 1 Or, m 

data 

data it s w oTj 

1 

Immediate to accumulator ! 

000 1 0 1 Owj 

data 

data il w 1 



INC-Increment: 

Register memory 
Register 

AAA-A SCI I adjust for add 
DAA-Decimal adjust for add 
SI i •^Subtract: 

Reg. memory and register to either 
Immediate from register memory 
Immediate from accumulator 


I I I I I I I w|mod 000r"m| 
0 I 0 0 0 reg 
00 J I 0 I II 


00 lOIOdw 

mod reg r, m 


1 0 00001w 

mod 1 0 1 r, m 

data 

data if s w 0l| 

00 1 0 1 1 0 w 

data 

dan if » l 



TfcSl And function to flags no result. 

Ri-gism memory and icgisici 
immediate dnu and ngistci memorv 
Immediate data and aecumulnioi 

OR-Or: 

Keg memoty and ugiaici to either 
Immediate to icgisier memory 
Immediate to accumulator 

XOH-Esclushf or: 

Keg mcmoiv and icgister lo niher 
Immediate in register memory 
Immediate lo aaumulaioi 

STRINt, MANIPI 1.A1ION 

RSI* Repeat 

MO VS- Mow byte word 

CM PS=Compare byte word 

SC AS-Scan byte word 

l UlXi load hvtc wd In AI AX 

SIOS-Sionr hilc »*J r«n a n Al A X 


1 0 1) 0 0 1 (1 w 

mod teg i in 


f*—- -txJ 

pi--i--n-r. 

- 

1 1 1 1 01 1w 

mod 00 0 r m 

•Ink 

i m m t) ti w 

data 

data il 


|0 0(l 0 I Od « hI reg i 


mod *»'g r 


a il w I 


data 

dam 

dai.i d u 1 
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7*341210 

7**4 1214) 

CALI- Call: 

7*943210 

7**43210 

76949210 

JNB/J AK Jump on nr« below « hi nr or equal 

0 II 1 0 0 II 

disp 


1 Jin'it within segment 

11101000 

dtsp-low 

disp-high | 

JNHF/JA lump«mmH helnwoitqinl uh»w 

0 1 1 1 U 1 II 

disp 


IikIih'U within segment 

111II1II 

mini 0 | (t r ni 


JNP/JPO-lump nnlniiilpar par odd 

0 l 1 1 1 0 1 1 

disp 










Direct unci segment 

lo 0i into 

olivet low 

nflscl-high J 

J NO Jump on not m erf low 

0 1 1 10 0 0 1 

»'-i. 












xeg-low 

scg-high j 

JNV lump on not sign 

0 1 II 1(Ml 1 

tllsp 


Indirect ulster Mgmt-'iii 

11 1 111 1 1 

mod 0 1 1 r in 


I.OCII* 1 oop C’X tunes 

1 MOO 0 1 0 

disp 







■*—- - ■ «l‘ «- -tn 

i ----- ixr :ts 


JMP~I nconditUmal Jump: 




1.00P//1,001*1.-1 oop while /cm equal 

1 1 1 <H»0 .) 1 

disp 


hired within segment 

1 1 1 (J 1 (Mi 1 

di.p-lnw 

dlSp-lllgll I 

1 OOPNZ/IOOPNI loop while not /no 

1 1 1 000 0 0 

disp 



—r—«...«■ 



equal 

-« »*- im.-" 



Dirnt within segment short 

1 II 0 1 0 1 1 

disp 


J( X/.- lump on ( \ zero 

I II 1)0 (i 1 1 

disp 


liidiicet|witliiii|scgun lit 

1 1 1 11 1 1 1 

iihhI 1 00 i m 


INI Inierriipt 



hired {intersegment! 

1 1 1 0 1 0 1 0 

oHmM-I«iw 

nflset-liigli I 

Ivpt spent ail 

i 1 II 0 1 1 0 1 

npi 




ssg low 

>tg high I 

1 V |H‘ 3 

1 100 1 100 



lintmti intcisegment 

1 1 II II 1 1 

Mind Mill ill 


'IN 10 Intel tupt on ovullim 

1 1 00 1 II o 

. 


KFI'Return from ( Al 1.: 




|IKF 1 Intel tupt 'Hum 

1 1 0 o 1 M 1 


Wit Inn segment 

1 1 0 0 o 0 1 1 










PHOC f SSOK (ONIHOI 



Witlnn veg adding mimed to SI* 

1 10000 1 0 

data low 

data high j 

C LC < Icai catrv 

1 1 1 1 1 0 0 0 


1 uiei segine til 

1 1 0 0 1 0 1 1 



(Ml vnuipleimni mm 

iJ-JJJUiU 


IniLisiginuii adding,mimnliali io SP 

1 f 0 0 1 0 1 0 

(tala low 

data high ( 

SIC Sell airy 

1 1 M 1 on l 



- ■=_ _ _ . 

• = 



' mar - - ■=■ - 


JF * J/ - lump on equal zero 

0 ) 1 1 0 1 0 0 

disp 


( |.|> l leal direction 

1 1 1 1 I 1 0 0 



- - —- 

- —- 



— - - -- 


JI./JlMCtf- lumpen less not gicatrr oi equal 

0 1 1 1 1 1 0(1 

disp 


SI 0 Sri direction 

1 1 II 1 1 0 1 



- - . — - = - 

- —... 



r - • 


JI K/JS(. lump mi kssoi » qiit'.i notgrc.ilei 

0 1 1 1 1 1 1 0 

ilisp 


( IJ't leal inlet nipt 

1 1 II 1 0 1 0 




—-. -- 



r-T “= 


JB/JNAK hniipon Ixkiw not ahm< oi equal 

oil 1(Ml 1 0 

disp 


SI 1-Set intcnupi 

1 1 II 1 0 1 1 



— - - 




u . . 


JBI7.IN \ l>mi| nn Mow or equal nvHalxnv 

0 1 1 1 0 1 1 0 

disp 


III 1' Halt 

1 1 1 1 0 1 0 0 


JI'/JPI-' lump oil paiilv parilv ivvii 

0 1 1 1 1 0 I 0 

disp 


WA1I Wail 

1 (HI MOM 



■ I — - 




L „rm- T** — I 


JO lump on met flow 

oil! 0 0 0 0 

disp 


tSf -1 scape (to cxtiinnl divicej 

II 0 II X X K 

nival uu ml 

JS lump on sign 

0 1 1 II ooo 

disp 


1 OI K~Hus I«h k prelis 

II II 0 0 o 0 



1----- - 

- --- 



I'-— - J 


JNI/JN/- lump mi not equal mil /no 

01 1 1010 1 

disp 





JNI/JU lump on tun less gtvnlcr nt equal 

0 II 1 1 1 0 1 

disp 





J\ IJtJ J<» lump on Hot *» ss4« cvpi.il gn-uiei 

0 1 > 1 1 1 1 1 

disp 






I* not notch* 

M K-hit accumulator 
A\ In-hit ac« uituiUimi 
(. X 'Count rvgisiu 
DS'lhU segment 
FS-l-xtni segment 

Above below rtlrrs l« unsigned value 
(•teatcr-morc positive 

Ia-ss-Icss positive (mote negative) signed vnlurs 

U d I then “to" teg. ir d "0 then “Inwn” reg 

il w-l then word instruction. tl w=U then hytt instruction 

d mod-11 then r. m is treated as a RHi field 

tl mod-00 then DlSI^0.*disp-low and disp-high ate absent 

il mod-0! then DlSP-disp-low sign ex tended to lb-bits. disp high is absent 

it mod '10 then l)lSP=dup-liigh disp low 

d r m-000 then F A-(BXWSI)+l>IM* 

if i m -001 then f A*(H\WI>I|*WSP 

il i III-010 then fA <BP)'(SIH>ISP 

il rmzoil then tA-(BPh(OI)*f>ISP 

il r, m-100 then LA=(SlptMSP 

if r' m» 101 then |-A’thl)*l>ISI* 

if rni-110 then FA=fBP)MJISP* 

if r, nr IN then IA-(BX>+D1SP 

DISP follows 2nd byte of instruction (betore data if required) 

•except if mod-00 and r/m=IIO inert I A'-dup-high dixp-iow 


tls/w (il then lb bits m immediate data torru the opeiand 
il s /\w 1 1 then an imniidtuh data hue is sign extended to 
1 1 inn the lb-bit operand 

it v—0 then **iuunt*’ I it \ - I thrn "count" in (( 1 ) 
x don't tare 

/ is used for siting primitives lor uompaiisou With /I M ACi 
Slt.MhM OVfHRIIll I’Klf »\ 

| 0 0 J leg I I 0 | 


* assigned a<itirding to the following table 


16-Bit 

<« U 

IFBII 

ISJ 

Segruent 

OOO 

A\ 

000 

AL 

on 

rs 

001 

( \ 

001 

( 1 

01 

(s 

OlO 

hX 

010 

hi 

to 

ss 

on 

H\ 

Oil 

Ml 

II 

hs 

100 

SP 

100 

AH 



101 

Bl» 

10 J 

04 



no 

SI 

no 

hH 



M 

1)1 

III 

BH 




Fig. 6: Table of instruction set summary continued 
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To keep compatibility with 8085, it is possible to add packed 
decimal bytes (two decimal numbers per byte) with a DAA 
instruction. Intel has gone one step further, like the Z-80, in 
that it provides in the 8088 a DAS instruction to deal with 
subtraction of decimal bytes. (Remember, in Z-80 the DAA 
instruction works (or both.) 

Apait f rom these, there is a possibility of adding decimal 
numbers w hich have one byte per digit, or numbers coded in 
ASCII code. As is well-known, numbers 0 to 9 are coded as 
Mi to (9 in this ASCII code. Thus, one byte is used for each 
decimal digit. Such ASCII coded numbers, or numbers 
, inch an- stoied in the right half of the byte, can be added or 
tihii.u ted. In following the addition with AAA or AAS 
. ; ociions AAA means ASCIi-adjust lor addition and 
\ As means ASCII-adjust tor subtiaction. But one cannot 
»dd oi subtract packed BCD word, because the DAA and 
i; AS mstiuciions cannot adjust for BCD word-addition or 
■ iditiaction (only one byte). 

‘m .duplication and division are possible for binary bytes, 
■i.iiils and unpacked BCD digits, but not for packed BCD 
■>. i, s i heie are two instructions, one for signed 2’scomplc- 
; icm numbers and one lor unsigned integers (binary). 

O' , DIV 

I Ml I 11)1 V 

\ \M A AI) 

■\AM and AAD should follow the MUL or DIV instruc- 
i-iis il the operands are unpacked (ASCII-coded) numbers. 
C.-c monitor program), 

! he logical instructions, AND, NOT OR and ExOR allow 
i•('.-rands between registers, registers and memory. Both 
i iv and wotd logic operations arc possible. I he sign, zero, 
• i. s and overflow flags are affected. There is also a TEST 
i ,it action which just does the AND operation on the two 
\ i.mds (reg, memory) affecting only the flag register, 
without alleeting the values of the operands. 

Among the rotate, shilt instructions, the following 8085 
distinctions exist, with different notations. 


8085 

8088 


RAI 

RCt. 

Koiate through cairy letl 

K AR 

KCR 

Rotate through cairy right 

HI < 

ROl 

Rotate lelt 

RR( 

ROR 

Rotate right 


In the 8085, only the accumulator could be the operand. 
But here, it can be any register or even a memory byte, 
addressed indirectly via the register-addressing mode. 

One more facility which is available is that in the rotate 
instructions multiple shift is possible. Forexample, instead 
ot using four rotate instructions to shift one BCD digit left, 
this is done w ith a counter in CL register, previously loaded 
with 4. I heROl. AX.N is the instruction (Op-code D3 CO) 
which will shift AX left as many bits as contained in CL 
registei. Note that again both byte and word rotations are 
possible. 

I our,, more,.,additional rotate instructions are available 


which are: 

SAL Shift arithmetic left -enters a zero ai right 
SHL Same as SAL (called Shift l-eft) 

SAR Shift arithmetic right 

SHK Shift right -enters a zero at the left most bit. 

Fig. 5 illustrates these. Notably absent is the decimal digit 
rotate instruction, which is available in the Z-80. 

Such BCD digit shifts can be managed however with 
CL=4, as mentioned above. All these can be used for byte or 
word operations (16 shifts) and can handle both registcrand 
memory operands. 

String manipulation 

The 8088 is particularly useful for string movement and 


checking. 


LODS Byte 

Loads string byte: Loads Irom the contents 
of memory pointed by the SI registei in the 
data segment into register AL. Alter tins, the 
contents ot SI are incremented by one. 

1 ODS Word 

Loads a siring word' As above, into AX. Hie 
contents ol SI are incremented by two, to point 
to the next word. 

S 1 OS Byte 

Stores as above, from AL into memory pointed 
by DI register in the extia segment (IS). 

SI OS Word 

Stores a word from AX into memory pointed by 
DI register in the extra segment (LS). 


The direction Hag in the status register can be set to zero 
for incrementing (with a CLD instruction) or set to 1 for 
decrementing (with STD-set direction instruction), in order 
to do an incrementing of the SI/ DI register or decrementing 
of the same. This enables a string to be transferred from its 
lop or bottom end. 

MOVS Byte (his does a single byte transfer between the 

two memory areas pointed by the source-indr\ 
(SI) icgister and the destination index (L)I) 
register. 

Note that the SI register addresses memory in 
the data segment and the DI legistcr addresses 
memory in the extra segment. Here also, the 
direction Hag could be incrementing or 
decrementing. 

MOVS Word This does a word transfer as above. 

CM PS Byte oi 1 his compares the byte or word pointed by the 

Word SI and DI registers, and uses the result to set 

the sign, zero, carry, overflow and parity Bags. 
SC AS Byte or I his compares the Al. or AX register (byte or 

Word word) with the data byte or word addressed by 

the DI register in the extra segment memory 
area. I he comparison sets the flags, as above. 

All the above string instructions just transfer or compare a 
byte or word. If this has to be repeated to cater for a 
full-string transfer or scan, the following REP instruction is 
useful: 

REP Op-code F2 the string sequence continues until CX contents 
decrement down to zero. So, by loading CX 
with a number, that many transfers or scons 
can be done. 

REP Z or REP NZ These instructions repeat the string transfer or 
scan conditionally until zero flag is set or not.' 
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I his enables, scanning or transferring until a 
catchword is sensed, lor example. 

CALL, RETURN and JUMP instructions 
Like the 8085, there are CALL and RETURN instruc¬ 
tions but there are four different types of these instructions. 

CAN. BRANCH I his cull uses two post-bytes 

which arc displacements (16-btt) 

I rom the point in the program. 

CAN. BRANCH SfcGMl-.NI I his cull is directed to another 

code-segment It has lour post- 
bytes. the first two lor the exact 
address, the second two lor the 
new CS add i ess. 

The op-code for the displacement based (’ALL is E8 and 
for the inter segment ('ALL is 9A followed by the post¬ 
bytes. 

There is another indirect CALL within the same segment. 

CAI I indirect (register memory) the contents ol any IC-bit 
(op-code H-| registei 01 the contents ol any 

post-byte is I memory word become the calling 

(mod (NO r, m) address, within the same 

segment. 

There is another CALI which is indirect, but oulside the 
segment. 

Call indirect inter-segment 

op-code is again I I I he contents'ol any registei 

post-byte is (mod 011 r, in) (Ih-bit) or that ol any addressed 

memory woid become the calling 
address 

1 his is useful for high level language compilation. 
Likewise, there are four RETURN instructions. 1 he cor¬ 
responding RE 1 URN instruction must be used lor the cor¬ 
responding CALL. 

There are totally 17 conditional branch instructions 
which arc all listed in the table (Eig. 6). I ’artieularly important is the 
JCXZ instruction which is a JUMP if CX register becomes 
zero. This enables loops to be implemented. These condi¬ 
tional jumps are all 8-bit displacement based and hence 
jump forward or backward by 127 bytes, like the Z-80’s 
relative branch instructions. 

There is an instruction called LOOP which is similar to 
the Z-8()'s DJNZ instruction. Here the CX register is decre¬ 
mented and the jump occurs ii it is not zero. 

In the LOOP Z or LOOP NZ instruction, an extra condi¬ 
tion is involved: more than CX=0. If the zero-flag is zero or 
non-zero, and the CX is non-zero, then the jump occurs, 
otherwise the next instruction is executed. 

There are five un-conditional JUMP instructions, to take 
a program anywhere within or outside the segment. Indirect 
jumps are also possible. 

PUSH and POP instructions 

Apart from register pushes and pops to and from the stack 
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(all of which use the stack segment), it is also possible to 
PUSH an addressed memory word or byte into stack and 
POP it accordingly. For example, PUSH BX simply pushes 
the contents of BX register; PUS H(BX) pushes the contents 
of the memory pointed by BX. Corresponding POP instruc¬ 
tions will have to be used with care. 

SAH F and LAH Fare two short instructions lorexchung- 
ing between the Hag register and the AH register. For exam¬ 
ple, the equivalent of PUSH PSW is: 

I AIM- Move the flag register into AH 

I’lISII AX Push both A1 uiut AH into the stuck 

which is the equivalent lor the 8085's PUSH PSW instruc¬ 
tion. Similarly. POP PSW (8085) is equivalent to following: 

POP A\ Ciet both Al uml All liom slack 

SAH) Move AH back to llag icgistei 

8088 addressing modes 

The 8088 offers an extensive selection ol addressing 
modes. The following addressing modes are possible: 

(0 Direct addressing. The address of the operand is given 
in the instruction itself. 

MOV PATADDR, PX (PAI APDR -0 0500,say) 
A look at the instruction set table (Fig. 6) shows that (or MOV 
reg/ memory to/from reg. has the op-code format: 

I 0 0 0 I 0 d w mod reg. r/in (2 bytes) 

I he movement is Iroin register, hence d-0 as shown at the 
end of the table, w~l for word movement (PX register). 
Thus the first op-code byte is 89 in hex. lormat. The second 
op-code byte is now to be formed, f his is in three parts: 
mode, register code, r m format of addressing mode. 

l or direct addressing, as shown at the end oi the table 
(Tig. 6) 

mode = (K), r, m = 110 

I he register code is 010 for PX. Hence the second byte is 

00 010 110 which is 16. Hence the instruction code is 

MOV PATAPPR, PX 89 16 00 05 

Note that the absolute address is got by adding the 
address 05 00 which follows the op-code bytes to the PATA- 
SFGMENT starting value. Let us assume that PS was set to 
00 00 initially. (RESET operation makes all the segment 
registers, except C‘S register to 00 00.) Hence the absolute 
address is; 

l) 00 00 Data segment slail address 
05 00 

0 05 00 Absolute address in I megabyte inemou 

Note that the 05 00 is with respect to the starting point on 
the PS segment. 

(ii) Register indirect addressing. In the 8085, memory was 
accessible using the H-L register pair as a pointer. MOV 
A,M meant that it fetched from (H-L), the parenthesis- 
indicating ‘contents of, A similar addressing is provided in 
8088, with extensions. 

MOV AX, (BX) 

59; 



is to move from memory pointed by BX register into AX. 
Note that BX is the equivalent of H-L pair in 8088. 

We also can move from a displaced memory location. For 
example- 

MOV AX. (BX + 5) 

will move from the address pointed by BX, with 5 added to 
it. Wc can even have a 16-bit displacement, that means the 
actual address could be displaced by as much as 64k bytes 
from what is pointed by BX register! 

The op-code lor the above, will be: 

I 0 0 0 I 0 d w mod reg r/m Displacement 
It has 3 bytes (for an 8-bit displacement, within 255) and 
four bytes code lor a 16-bit displacement. If there is no 
displacement as in MOV AX,(BX), then it has just 2 bytes. 

Here we move from memory to register so that d=l. w=l 
since it is a word movement. 

First byte becomes KB. For the second byte, mode=00 for 
no displacement. ‘Register* is now AX, whose code 000 is 
fixed. Now comes the reg merafield of this second byte. The 
footnote of the instruction set given shows that r/ m= 111 for 
(BX)+D1SP. Hence the second op-code byte is 
00000111 or 07 

t hus, MOV AX, (BX) is 8B 07 
Similarly, MOV AX, (BX+5) is 8B 47 05 
Note that mode=01 for one 8-bit byte of displacement, 
(iii) Indexed addressing and based indexed addressing 
(Fig. 7). As in the Z-80, wc have index register SI and Dl 
and also another base pointer (BP), to access the stack 
segment memory. 

MOV CX.(Sl) 
has the op-code 

100010 dw mod reg.r/m 
as 10001011 00001100 or 8B 0C. 

I'he value in SI index register is added to the DS segment 
start address to get the effective absolute address in the one 
megabyte area. Note that if we have MOV CX,(D1), the 
op-code becomes 
8B 00001101 or 8B 0D. 

If wc want MOV CX, (1)1+5) say, in ordertoget the value 
of the word from the fifth displaced memory address from 
what the DI points to, then the op-code becomes 
8B 01001)01 or 8B 4D. 05 
which has three bytes of code. 

Based indexed mode uses the base-register BX (or BP if 
stack segment is to be accessed) in addition to any of the 
index registers. 

MOV CX,(BX)+(S1) 

will move the contents of the address formed by summing up 
the BX and SI contents. 

An 8-bit or 16-bit displacement can be added as well. The 
data is fetched in the DS segment memory space. 

If BP is used in the above instruction, the data will be 
fetched from the stack segment. 

The op-code for the above instruction is got from: 
4^0OOQj§b or 8B 08. The r/m field is 000 for 


(BX)+(S1). 

(iv) Immediate addressing mode. In an immediate mode, 
we can move a byte or a word, either to a register (8-bit or 
16-bit) or to a memory byte or word. 

If we want to move to memory 05 00 in DS space the word 
1234, so that 05 00 contained 34, and 05 01 contained 12, 
then we use 

MOV ADDR, DATA 

1100011 w mod 000 r / m data-low data-high is the op-code. 

Here w=l for word, mode=00 (no DISP), and r/m could 
be SI based. Then r/m=!00. Thus the value 00 05 should be 


SIIK 


Operation Performed 


Shill the t tminilN ol the menmn location m itgisiu spei.il ml h\ 
mem teg light Mull .i /cm into the high-uidei bn ol llu optiaml 
I he numbel ol hils to shill is determined h) i mint and will bccithn I 
l\ - 0) oi the i mill ms •>! ihe Cl icgister ts I) llu intalion is 
performed as follows 

il w 0 
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Operation Performed 


Shilt llie contents ol the tin mors localum light I'mp.igate the sign ol 
tin operand h\ preserving the \ a I tie ol the high-older bit I he 
number ol bus io shift in deici mined l>v count and will hcciihei 11 v 
0) oi the contents ol the Cl rcgistci (v - Ijtlu rotation is pci I turned 
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J SAI. & SHL 

Operation Performed 

Shill the ton tents ol the mcnioty location or regj«iei specified b> 
mem reg left Shift a zero into (he low-oider hit ol the opeiund 1 he 
number oi bits to shift is determined by count and will be cithei 1 
(v-0) or the it tn tenth til the Cl register (s lj I he rotation is per 
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Fig. 7: Additional Shift/Rotate instructions in $088. 
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loaded previously in SI. The code becomes C7 04 34 12. 

In order to load SI with the value 05 00, we use the 
register-immediate load instruction 

MOV SI, DAT A which is 

1011 w reg DATA 

For SI. reg =110, w=l, so that the op-code becomes 

BE 00 05 

with thiee bytes of code. 

For loading the segment registers, there is the instruction 
MOV Reg to SEG-Reg. = 8E mod-0, reg r/nt 

For example, MOV ES,AX will have the code 

8F 11000000 since mod=l I for register to register move¬ 
ments. 00 is code lor ES and AX has code 000. 

Similarly MOV DS, DX will have 

8F. 11011010 since mode=ll lor register-register move¬ 
ments, 11 is code lor DS, and 010 is code for DX. 

These codes are all given at the footnote of the table 
(Fig. 6). 

A segment override prefix can be used to any instruction if 
we want to access any other segment. 

For example, ShG ES 

will access the exira segment memory space when preceded. 
Otherwise DS space will alone be used lor data access from 
memory. In string operations, MOVS or CM PS string 
instructions use both DS and ES as mentioned earlier and 
this segment override prefix should not be used. Also, all 
program memory instructions will be only in CS segment 
and cannot be overridden. 

Monitor program and kit use 

I he monitor program whose listing is given is written on 
similar lines as that of the 8085 monitor. 8085 cquisalent 
instructions are used as far as possible. 

Readers would do well to compare this listing with that of 
the 8085 monitor given in Jan. 82 issue of EFY. Familiarity 
with 8088 will thus be obtained. 

Note that upon RESET, the 8088 sets its CS register to FF 
FF and hence the program meinory area should be at the 
highest end of the one megabyte memory. Since, in this kit, 
we have left free the A16-A19 addresses, the first F in CS 
register is a ‘don’t care’ digit for us. Hence the EPROM 
(2732) is selected at FF FF0 and thus the first jump instruc¬ 
tion is placed in the last (Fth) page of the EPROM at F0. 
This is an inter-segment jump which jumps to F5 00, i.e., to 
the 5th page on the 2732. The CS register is simultaneously 
made 00 00. Thus, all further program has identical values 
for CS,DS,£S,SS, all of which are 00 00. 

This, however, does not mean that a user writing a pro¬ 
gram on the kit should have only 00 00 for all these segment 
registers. One can redefine their values. The user memory 
RAM occupies the first 2k space (00 00-07 FF). 

Several programs are given below, which illustrate some 
of the typical 8088 instructions. All these are tested pro¬ 
grams. A clock program as usual is given at the end. This can 
be compared with the 8085 clock program given in Feb. 82 
EFY. 


I. A PROGRAM TO FIND THE AVERAGE OF A 
NUMBER OF BYTES 


Address 

Mnemonics 

Code 

Comments 

04 00 

MOV SI.(K) 05 

BE 00 05 

SI points to 05 00 whciv 
the numbers are stored. 

04 O’ 

MOV CX.OBOOB9 0BOO 

CX stored with number; 
(0B) bytes to be 
averaged 

04 0<> 

IM’SH cx 

51 

Save CX register 

04 07 1 OP 

ADI) AL.(SI) 

02 04 

Add the Inst no. with Al 

04 04 

ADC AH.00 

Ml 1)4 00 

And then ADD catty into 
AH 

04 0C 

INC SI 

46 

Increment SI to get the 
next number. 

04 Of) 

1 OOP 

1 2 LK 

Decrement CX and icimn 
to loop top it noiweio. 

04 0L 

POP CX 

59 

Restore onginal C.X value 

04 10 

L)IV Cl. 

16 1 1 

Divide AX by Cl.. 

04 12 

011 1 Al .04 

16 04 

Output the avetaged 
uunihci on Pnii-4 

04 14 

lit. 1 

14 



T he numbers to be averaged are stored in 05 00 onwards. 


Address 

05 IK) ..01 O’ 05 04 05 Oh 1)7 OS 
OK 09 0A OB 

Result: The number 66 is the average. In hexadecimal 
code, it is 41. This is what we get on Port-4 I.FDs. 



2. BINARY 

MULTIPLICATION 

Address 

Mnemonics 

( ode 

Comments 

04 00 

MOV Al ,0K 

B0 OK 

Mullipluand -OK is in Al 

04 02 

MOV Cl .05 

Bl 05 

Multiplict 4)5 is in Cl 

04 04 

MIJL CL 

16 I 1 

Multiply Al by (. 1. 




contents 

04 06 

MOV 05 00.A.X Al 00 05 

Store icxull in 05 00 

04 09 

HU 

f4 



Upon executing the program and then looking at 05 00, 
we get 28 correctly. 05 01 contains 00. 

3 . MULTIPLICATION OF BCD (DECIMAL) NUMBERS IN 
UNPACKED FORMAT (ONE DIGIT/BY I E). 

Enter two unpacked BCD numbers, low order first in 05 
00 and 05 01. 

Multiplier is one BCD digit in Bl. register. 


Result will be the product of these 
first from 06 00 onwards. 

three digits, low order 

04 00 

MOV SI. (K) 05 

Bl 00 05 

SI points to low-ordct 
digit ol 2-digit multi¬ 
plicand 

04 01 

MOV 1)1.000 

BL 00 06 

1)1 points to result 

04 06 

MOV Bl.,09 

ID 09 

Multipliei number 09 is 
. stored in Bl icgislei 

04 08 

MOV AL,(SI) 

KA 04 

liel low older digit ol 
multiplicand 

04 0A 

MOL Al .BL 

1 6 LI 

Multiply (unsigned) AL 
limes Bl. 

04 0C 

AAM 

1)40 A 

Aujusi result to 2-digit 
packed BCD 
product, unpacked, in 
AI..AH 
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04 Of: 

MOV (DI).AX 

04 

10 

MOV Al .(Sl+I) 

04 

1.1 

Mill At .HI 

04 

15 

AAM 

04 

17 

ADD AX,(Dl*l) 

04 

IA 

AAA 

04 

IB 

MOV (1)1*1).AX 

04 

II 

HI 1 


84 05 Store 2-digit partial 

product in result*!! and 
result* I 

8A 44 01 Get high order digit ot 
multiplicand 

1-6 H Multiply in bmarv 

D40A Adjust result foi un¬ 

packed BCD 

0.1 45 01 Add partial product in 
binaiy (result* I) and 
(resull+2) 

17 Adiusl result to unpacked 

BCD 

84 45 01 Store result 

14 


04 03 

MOV Bt.,08 

B3 OH 

stored in AX register 
Divisor 0g stored in BL 

04 04 

AAD 

D50A 

Adjust for ASCII 

04 07 

DIV Bl. 

K6 F3 

numbers (unpacked 
BCD numbers) 

Divide AX by BL 

04 09 

MOV 05 00. AX 

A3 00 05 Store result in 05 00 

04 <)C 

HI 1 

1-4 

Halt. 


Result in 05 00 will be 07. 

Division of 16-bit numbers involves the special register 
pair (16+16 - 32-bit) DX.AX. The remainder will come in 
DX, quotient in AX. 


16-bit multipliration 

We can multiply any register-word or memoty-word with 
AX and the tesult will be in DX.AX. 


5. STRING TRANSFER INSTRUCTION 

(a) Transfer one page of FF bytes 


04 00 

MOV AX 01 18 

04 03 

MOV CX 1)3 1 8 

04 Or- 

Ml 1 CX 

IM 08 

MOV I.AHFI .AX 

04 OB 

MOV AX.DX 


B8 1:8 0.1 Number 1000 - Oil It 
B9 1:8 0.1 Again by l(MM). so get 
F7 H the I IKK)* 1000 product 
A.1 00 05 Move AX in 05 00,05 (II 
8» C2 


04 00 

MOV SI. 05 00 

04 1)3 

MOV Dl. 06 (K) 

04 06 

MOV CX. (Ml I t 

04 09 

Cl D 

04 OA 

Pt P: MOVS B 

04 0B 

1 OOP P 

04 1)1) 

HI 1 


BI: 00 05 SI register points to 
source area 05 00 
BI-00 06 1)1 rcgistci points to 
destination area 
B9 FF 00 C'X is stored with the 
number H- (a page) 

1C Clear direction Hag lot 
autoincremenl in string 
instruction which 
follows 

A4 Mows the contents ol 

the SI pointer to 1)1 
1.2 I D Decrement CX, return 
to lop ol loop il not 
zero 

1-4 Halt. 


04 01) MOV I,ABM *2.AXA3 02 05 Move l)X into 05 02,0' 

04 10 111 I 14 

We get from 05 00 onwards: 40 42 OF 00, which gives the 
product word (32-bil) as OOOF4240, the equivalent ol 
1000.000. (1000,000 in binary^ 11110(00001001000000.) 

4. DIVISION 


Binary division (byte division) 


04 IK) 

MOV AX. I t- (K) 

0*4 03 

MOV CUO 

04 05 

DIV Cl 

04 07 

MOV 05 00,AX 

04 0A 

HI 1 


BK I-1 00 Dividend (Kil l- is in XX 
BI 10 Divisor in Cl rcgistci 

1-6 H Now AX is divided by Cl 

A3 (X) 05 Move AX into 0500, 0501 

14 Halt. 


1 he result will be FF/10, which gives a quotient ofOFand 
a remainder of OF, For division, the quotient is in AL, 
remainder in AH. 


I he contents of 05 page in RAM would have got trans¬ 
ferred into 06 page after this program is run. 

(b) Instead of the LOOP instruction in the above, we can 
also use the REPEAT (REP) instruction as follows: 

04 t)A Ri:i* 

04 0B MOVS B A4 Move the whole string 

using REPEAT until 
CX-0 


(c) String transfer and test while transferring: 


Binary word division (32-bit/ 16-bit) 

04 IK) MOV AX.DAIAI B8 A0 86,12-bit number in DX AX 

(100000-00 01 86 A0) 

04 0.1 MOV DX.OAIA2 BA 01 00 

04 06 MOV CX.DIVISOR B9 1-.8 01 Divisor (16-bil) by 1000 

(03 TK in binary). 

04 O') DIV CX 1/ IT Divide by CX 

04 0B MOV I ABEI..AX A.1 00 (15 Move AX into 05 00 

04 on MOV l.ABEL*2,DX 89 16 02 Move DX into 05 02 

05 

1)4 12 HIT F4 Halt. 

Result will be 100,000/1000= 100, which is 00 64 in binary. 
I his will be stored in 05 00,05 01. Remainder is 00 00, in 05 
02 and 05 03. 

Unpicked BCD numbers division 

04 OOj jMcvr MOV AX. 06 05 B8 06 05 Dividend number 56 is 


(14 00 

CLD 

FC Clear the direction Hag 

04 01 

MOV SI, 00 06 

BE 00 06 SI points to a source 
string at 06 00 

04 04 

MOV Dl 00 05 

BF 00 05 Dl points to 05 00, the 
place where it is to be 
moved. 

04 07 

MOV CX. FF 00 

B9 FF (Kl CX is suited with the 
code FF 

04 0A 

P: I.ODB 

AC The contents ot SI area 

got into AL 

04 0B 

S I OB 

AA Then moved into Dl area 

04 0C 

IEsr Al , I F 

A8 FF Test if AL is = FF 

04 0E 

LOOP NE. P 

E2 FA Loop until AL finds the 
code F'F 

04 10 

HL1 

F4 Halt. 


The program will duplicate the contents of 06 page into 
05, until it senses an FF in the former. Hence, one can load 
an FF at some location in 06 page and test the program. 
Note that in string transfer, the destination index points 
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to the extra segment memory. But in our monitor we have 
made all segment registers as 00 00 and hence access within 
the same memory block. 

(d) Table look-up using XL AT instruction: 

Suppose a table of values is kept stored in 05 page starting 
from 00 address. Let us try to pick the fifth entry of such a 


table. 




04 (Ml 

MOV BX, 05 00 

BB 00 05 Point to memory via BX 

04 03 

MOV AL. 05 

B0 05 

Al. contains the entry pt. 

04 05 

XI. At 

1)7 


04 06 

OUl 04 

E6 04 

Output on poit-4, the 




looked-up value 

04 OS 

III I 

14 


Now, after executing this program. 

the port-4 LEDs show 


the contents of 05 05. 

§088 software interrupts 

I he 8088 has several types of interrupts. There is an INTR 
pin which is an external interrupt request pin. It is also 
possible to generate an interrupt in a program itself. For this 
an IN I' instruction is used. It is similar to the RESTART 
(RST) instruction of the 8085. There, a single byte op-code 
caused a jump to the 00 page location, such as 00 38 for 
RST-7 with the op-code FF. In 8088/86, the program jumps 
indirectly to the memory pointed by a vector in 00 to 03 
pages. 

The IN I" instruction pushes on the stack the PC,CS and 
flags. An I RET instruction in the interrupt service routine 
will restore these, after returning from such an interrupt. 

The pages Q0 to 03, totally 1024 bytes, can contain 256 
vector addresses (4 bytes per vector, 2 bytes for jump 
address; 2 bytes for code segment). Thus 256 software inter¬ 
rupts are permissible. 

However, some of the interrupt vectors are reserved for 
certain functions. For example, the first vector which is at 
00 00 has: 


IK) 

00 

Low address and 

of interrupt service routine for 

00 

01 

High add less 

overflow upon division (divide by 0) 

00 

02 

Low part 

of code segment in which you might 

00 

03 

high part 

have written a routine to be executed 
when D1V by 0 occurs. 


Thus the first software interrupt is reserved for taking 
suitable action whenever a divide-by-zero occurs. Hence it is 
called a type-0 interrupt. It automatically occurs upon divi¬ 
sion by zero. For example: 


04 00 

MOV AX FF 10 

B8 FF 10 Move AX with the value 
10 FF (some number). 

04 03 

MOV CL.00 

B! (M) Make the divisor pur¬ 
posely a zero 

04 05 

DIV CL 

Fb FI Divide by Cl. (a zero) 

04 07 

MOV LABEL, AX A3 00 05 Move quotient and re¬ 
mainder in 05 00 and 



05 01 

04 0A 

Hl.T 

F4 


Also load the interrupt service routine to take necessary 
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action upon a division by zero occuring. 


00 00 

00 


Start address ot division 

00 01 

06 


by-zero interrupt service 

00 02 

00 


routine 

Code segment value is 

00 03 

06 00 

00 

MOV AL.LF 

B0 El: 

(K) (M) 

Move a Hag EE in Al. 

06 02 

OUl Al.,04 

1.6 04 

Output the error flag on 

06 04 

l R1 1 

CF 

port-4 1 EDs 

Program returns 


Upon executing the division program at 04 00, the port-4 
LEDs show up as EE, indicating that division by zero was 
attempted. No division is ically performed. 

Type-1 interrupt (single step mode) 

'Type-1 software interrupt vector which is stored in00 04 
to 00 07 (program counter and code segment values as 
before) is to have an interrupt routine which enables debug¬ 
ging a program instruction by instruction. This interrupt is 
maskable and will work only if the TF bit in the flag register 
(8th in the 16-bit flag) is set. So, in order to do single 
stepping of instructions, one has to set the TF flag, write an 
interrupt service routine for debugging and load the 
addresses 00 04 to 00 07 with the address code-segment 
values of this routine. For example, 


04 00 

PUSH 1 

9C 

Push the flags on to stack 

04 01 

POP AX 

58 

Move the flags into AH 




and AL 

04 02 

OR AH.01 

80 CC 01 Set the 8th bit (Olh bit m 




AH) to 1. This is lor 
setting TF flag sub¬ 
sequently 

04 05 

PUSH AX 

50 

Push this altered flag 




value on stack 

04 06 

POP 1 

91) 

Get the l'F-set flags on 




to the flags registei. 

04 07 

MOVAl.,02 

B0 02 

Hereafter the program 




which is to be single- 
stepped follows: Let 
AL=02 

04 09 1 

»: INC AL 

FF. CO 

Increment AL 

04 0B 

JMP P 

fcBFC 

Jump to loop 

After entering the above program, the interrupt vector as 
well as the service routine for single step arc loaded (at 06 

00). 




00 04 00 
(X) 05 06 

00 06 00 

00 07 00 

06 00 

Old Al 04 

F6 04 

Output Al on porl-4 




1 I 1 )s 

06 02 

POP (HI 05 

81- 06 (M) Pup the slack to get at 



05 

the previous Prog. Clr 
value at some memory, 
say, 05 00 

1)6 06 

PUSH 00 05 

FI 56 (Ml Push it hack again in 



05 

place 

06 0A 

PUSH AX 

50 

Push AX 

06 0B 

PUSH BX 

53 

Push BX 

06 0C 

MOV BX.00 05 

SB IE 00 Move the contents of 



05 

05 00 (the previous 


prog, counter) into BX 


63 



Wt 

to 

t Al 1. Mil) 

‘M SO 1 

so that the momior 
sol marc displas can 
show l! 

1 2 < all momtoi display 

Oh 

15 

POP UN 

00 0(1 
Mt 

piog 

Restore register sel 

Oh 

16 

POP \\ 

5H 

Of* 

17 

1 HI 1 

( 1 

Return 1 tom mtemipt 


Now execute the program at 04 00 ax usual. I'he program 
advances step by step alter reaching 04 09 address and the 
keyboard can be pressed (any hex. key) to step it. In this 
sample program, it just jumps between the addresses 04 09, 
04 OB (because it has a loop there). 

Type-2 interrupt 

I'he special instruction INI (op-code t’C) will cause vec¬ 
toring to the address in 00 page at 0C. I his is not maskable, 
unlike the single step intcirupt. 

lype-2 interrupt is a non-maskable interrupt which is got 
by a low to high pulse on NMI pin. It vectors to the address 
08 on page 0. 

Other interrupts! I he instruction CL) xx will vector to the 
address on zero page given by 4 times xx. 

The billowing program illustrates it: 


04 00 

INI 

l 1)05 


04 02 

III 1 

E4 


05 00 

MOV Al , El All 

no CC 

Move a ling, say l’< 

05 02 

(Mil AL, 04 

L<> 04 

Output on port 04 

OS 04 

III 1 

14 



I hen load the 00 page at the corresponding vectoraddrcss 
ol 05 * 20 or 14 Hex. 


(10 14 00 

00 15 05 

oo k> oo 

(HI 17 00 


Upon executing the program at 04 00, the port-4 LEDs 
show CC. 

1 hus there is a possibility of loading any value up to EE in 
the above IN 1 instruction op-code (in the above, it was 05) 
and thus provide 256 interrupts. However, as seen earliet, 
some of the interrupt vectors are reserved lor divide by 0, 
single step, etc. 


CHOCK PR Of RAM ON 8088 KIT 


04 00 


MOV SI, 05 00 

BE 00 05 Point to 05 00 the 

address where hours, 
nuns, secs aic Moled 

04 in 

1 

MOV lill.(SI) 

8A JC lake hours in BH register 

04 05 


MOV HI ,{SM) 

8A 5C 01 lake minutes in BL 
rcgisier 

04 08 


MOV CII.(SIO| 

8 A 6C 02 1 ake seconds III CH rcgistei 

04 Oli 

A 

MOV Al .( II 

8 A C5 Bring seconds into Al. register 

04 Ol) 


ADD Al ,01 

(14 01 Add one to seconds 

04 01- 


DAA 

27 Make it a decimal 

number 

04 10 


MOV CH.AI. 

8A 18 Move incremented 
seconds to CH 

04 12 


CMP Al ,60 

3C 60 Have 60 seconds gone by? 

04 14 


.1/ R 

74 0E II so. jump to point R below 

04 l(< 

P. 

MOV AX, It) 02 

H8 10 02 II not enlei the loop 
below 

04 P) 

Q 

PUSH AN 

50 02 10 times 

04 IA 

CAI 1 SOI 1- 
VVARI D1SP 

DA 00 E2 Calls the inomloi program 
00 00 

04 II 


POP AN 

58 Soltware display ionline 

04 20 


DIC AN 

48 

04 21 


IN/ O 

75 H6 

04 25 


JMP A 

LB 1.6 Jump altei looping delay 
ol 1 second to point A 

04 25 

K. 

MOV t H.00 

B5 00 Cleat seconds to zero 

04 27 


MOV AI..BI 

8A C3 Move old minutes value 
to AL 

04 20 


ADD Al ,01 

04 01 Incicase minutes by one 

04 2li 


DAA 

27 Make it a decimal 

number 

04 ?(' 


MOV B1..AL 

SA D8 Move incremented 
minutes to BL 

04 21 


CMP Al .60 

3C 60 See it minutes have 
reached 60 

04 30 


JN/. 1* 

75 E4 It not. go to R 

04 32 


MOV HI.,00 

U3 00 If so, clear BL register 

04 34 


MOV AI..BH 

8A C7 And load Al with houis 

04 36 


ADD Al.,01 

04 01 Increase hours by one 

04 38 


DAA 

27 make it decimal number 

04 30 


MOV BH.AL. 

8A E8 Move incremented houis 
to BH 

04 3B 


CMP AI..I3 

1C 13 Arc the hours more than 12? 

04 31) 


JN/ P 

75 D7 II not go to P to time-loop 

04 31- 


MOV BH.0I 

B7 01 It yes. make hours to read 

as 01 

04 41 


JMP P 

EB 1)5 Jump to point P time 
loop 

fitter 

ihe hours in 05 00, 


Enter minutes in 05 01, 


Enter seconds in 05 02. 


Display contents. rightmost two digits Seconds, 

middle two digits minutes, 

lett most digits hours. 


Vector 0 
Vectoi I 
Vcctoi 2 
Vectoi 5 
Vector 4 

Vectors 5-31 
Vectors 12-255 


I liude bv 0 
Single step 

Non-muskuble iiileriupl 
IN I instruction (code CC) 

IN l() insltuclion-inicrrupts upon ‘otcrllow 
nr 2's complement aiitlinictic 
Reserved by Intel in use lor their soil ware 
Usable by programmer with INI w iiistiucuun. 


Conclusion 

t^ith a simple board and using the same I/O board cum 
keyboard, one can practise the powerful 8088 micro- 
and develop programs for control applications. 


Execute the program at 04 00. 

I his program involves all byte operations only and hence 
the program is exactly similar to clock program given for the 
8085. I'he length of the program is greater than that for the 
8085, because of two-byte instructions predominantly used 
in 8088. Thus, the power of the 8088 is not shown well in byte 
operations. 

8088 MONITOR PROGRAM LISTING 

Address Hex. Code Mnemonics 

HI LOW 

EL HO EA 00 H5 00 00 .IMP, BRANCH, 

SEGMENT 


64 
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MAIN PROGRAM 


Address 

Hex. C ode 


Mnemonics 

1-5 

00 

BC 

FF 07 


MOV SP, DATA 16 

F5 

03 

BB 

00 04 


MOV BX, 00 04 

1-5 

06 

8A 

21 

Scan. 2 

MOV CH, (BX) 

1-5 

08 

9A 

80 F2 00 0( 

Scan. 1 

CALL KBD 

1-5 

01) 

3C 

40 


CMP AL, 40 

F5 

OP 

73 

08 


JNB To Pt. D 

P5 

It 

Bl 

04 


MOV CL. 04 

P5 

13 

D2 

E5 


SAL CH, N 

1-5 

15 

0A 

E8 


OR CH.Al 

1-5 

17 

LB 

LF 


JMPTO SCAN 1 

1-5 

19 

3C 

42 

Pi. D 

CMP AL. 42 

1-5 

18 

75 

04 


JN/ lo Pt. F 

1-5 

ID 

8A 

DD 


MOV BL, CH 

1-5 

IF 

EB 

E5 


.IMP To SCAN 2 

1-5 

21 

3C 

41 

Pi. K 

CMP AL. 41 

1-5 

23 

75 

04 


JN/. lo Pt. 1- 

1-5 

25 

8A 

ID 


MOV BH, CH 

1-5 

27 

EB 

DD 


.IMP 1 o Scan 2 

1-5 

29 

3C 

44 

Pi. F 

CMP Al.,44 

1-5 

2B 

75 

03 


JNZ Pt. P 

P5 

2D 

4B 



DF.C BX 

1-5 

2E 

EB 

D6 


JMP lo Scan. 2 

h5 

30 

3C 

47 

Pi. 1* 

CMP Al.,47 

1-5 

32 

75 

05 


JNZ Pt. (i 

1-5 

34 

88 

2F 


MOV (BX), CH 

1-5 

36 

43 



INC BX 

1-5 

37 

EB 

cc 


.IMP 1 o Scan. 2 

1-5 

39 

K 

43 

Pt ti 

CMP AL. 43 

KS 

3B 

75 

C8 


JMP Io Scan. 2 

F5 

3D 

A1 

00 F6 


MOV AX, 00 F6 

1-5 

40 

E7 

01 


OUT AX, PORI-01 

P5 

42 

FF 

F3 


JMl' BX 


SOFTWARE DISPLAY ROUTINE 


F2 

00 

51 



PUSH CX 

(-2 

01 

9C 



PUSH F 

F2 

02 

8A 

C7 


MOV Al, Bli 

F2 

04 

24 

Ft) 


AND AL. FO 

1-2 

06 

Bl 

04 


MOV CL, 04 

1-2 

08 

D2 

C8 


ROR AL, N 

F2 

0A 

8A 

DO 


MOV DI..AL 

F2 

oc 

B0 

71- 


MOV AL, 7F 

F2 

0E 

E6 

01 


OUI Al„ 01 

1-2 

10 

E8 

4D 

00 

CALL scg. display 






<F2 60) 

1-2 

13 

8A 

C7 


MOV AL, BH 

F2 

15 

24 

OF 


AND AL, OF 

1-2 

17 

8A 

DO 


MOV D1 , AL 

F2 

19 

B0 

BE 


MOV AL. BF 

F2 

IB 

E6 

01 


OUI AL. 01 

F2 

ID 

E8 

40 

00 

CALL seg. display 

F2 

20 

8A 

C3 


MOV AL, BL 

F2 

22 

24 

FO 


AND AL. FO 

F2 

24 

Bl 

04 


MOV CL, 04 

1-2 

26 

D2 

C8 


ROR AL. N 

F2 

28 

8A 

DO 


MOV DL. AL 

F2 

2A 

B0 

EP 


MOV AL. EF 

K2 

2C 

E6 

01 


OUT AL. 01 

F2 

2E 

E8 

2F 

00 

CALL seg. display 

F2 

31 

8A 

CJ 


MOV AL.BL 

F2 

33 

24 

OF 


AND A1..0F 

F2 

35 

8A 

DO 


MOV DL. AL 

F2 

37 

B0 

F7 


MOV AL, F7 

F2 

39 

E6 

01 


OU1 AL, 01 

F2 

3B 

E8 

22 

00 

CALL seg display 

F2 

3E 

8A 

C5 


MOV AL. CH 

F2 

40 

24 

FO 


AND AL, FO 

P2 

42 

HI 

04 


MOV CL, 04 

F2 

44 

1)2 

C8 


ROR AL, N 

P2 

46 

8A 

DO 


MOV DL, AL. 

F2 

48 

B0 

FD 


MOV AL. FD 


F2 

4A 

E6 

01 


our ai , oi 

F2 

4C 

E8 

II 

00 

CALL seg. displas 

F2 

41- 

8A 

C5 


MOV AL, CH 

F2 

SI 

24 

OF 


AND AL. 01 

F2 

53 

8A 

DO 


MOV 1)1. AL 

F2 

55 

BO 

FE 


MOVAL. FL 

1-2 

57 

E6 

01 


OUI AL. 01 

1-2 

59 

18 

04 

00 

CALL scg. dtspluv 

F2 

5C 

9D 



POPE 

1-2 

51) 

59 



1*0 PCX 

1-2 

5L 

CB 



REI (intei-segnicnt) 


SEGMENT DISPLAY ROUT 


F2 

60 

B6 

F2 

MOV 1)11, 12 

F2 

62 

BO 

FO 

MOVAI , FO 

F2 

64 

OA 

IX) 

OK !>l . AL 

F2 

66 

8B 

F2 

MOV SI. DX 

F2 

68 

8A 

04 

MOVAI , (SI) 

1-2 

6A 

E6 

02 

OUI Al .02 

F2 

6C 

BA 

31 (8) 

MOV DX. il 00 

F2 

6F 

4A 


Pt P; DM DX 

12 

70 

75 

FD 

.IX/ disp 8 lo. pi P 

12 

72 

BO 

00 

MOV Al . (X) 

12 

74 

L6 

02 

•OUI Al , 02 

12 

76 

C3 


K1 1 (displacement 
based) 

KEYBOARD SU 

BROITINE: 


1-2 

80 

1-4 

02 

Kill) IN Al , 02 

1-2 

82 

OA 

CO 

ORAL, AL 

1-2 

84 

78 

1 A 

JS disp 8 to KBD 

1-2 

86 

1.8 

36 (8) 

CALI lime display 
(I2BF) 

12 

89 

1.4 

02 

IOOPI IN Al , 02 

F2 

8H 

OA 

CO 

OR Al . Al 

F2 

81) 

9A 

00 1-2 O' 00 

CAI.I software display 

F2 

92 

79 

FI 

INS III LOOP 1 

F2 

94 

1:8 

28 (X) 

(All IIMLDIIA) 

1-2 

97 

E4 

02 

IX AL 02 

F2 

99 

OA 

CO 

OK Al . Al 

1-2 

9B 

79 

EC 

INS. ID IOOP 1 

F2 

91) 

34 

CO 

XOK Al , CO 

F2 

9F 

24 

41 

AND AL, 41- 

F2 

Al 

CB 


Kl 1 (Intel-segment) 

TIME DELAY ROUTINE: 


F2 

BP 

50 


PUSHAX 

F2 

CO 

9C 


PUSHI 

F2 

Cl 

B8 

FF 09 

MOV AX. I F 09 

F2 

C4 

48 


Pt. A: DF.C AX 

1-2 

C5 

75 

FD 

JNZ TO PI.A (disp 8) 

F2 

C7 

91) 


I'OPF 

F2 

C8 

58 


POP AX 

F2 

C9 

C3 


Rl 1 (displacement) 
based) 

LOOK I P TABLE FOR SEG 


1-2 

FO 

T 


0 

12 

FT 

OC 


1 

F2 

F2 

116 


2 

F2 

13 

91 


3 

F2 

F4 

CC 


4 

F2 

F5 

DA 


5 

F2 

F6 

FA 


6 

F2 

F7 

01. 


7 

F2 

F8 

FL 


8 

F2 

19 

Cl 


9 

F2 

FA 

EE 


A 

F2 

IB 

F8 


B 

F2 

PC 

72 


C 

F2 

FD 

BC 


L) 

1-2 

FE 

P6 


E 

P2 

FF 

E2 


F 
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Now Miniature Modular 
Push-Button Switches 


To ensure greater flexibility in circuit selection and for 
better aesthetic appeal, O/F/N now introduces Series 
20 range of miniature Push-button switches 
Individual switches are available in 2, 4 or 6 poles and 
they can be ganged upto 10 switches in an array with 
optional interlocking facility 



O/E/K India Limited 

(A Joint Venture with OAK Industries Inc., U.S A.) 

Kegd* Mxtg. Office Vytilla P B No.S 

Cochin 689019 Kerala India Phone, 353132 & 353709 

Telex. 0885 529 Cable OAKELIND 

Factory Electrogin Post Bag No.l 

Mulanthuruthy Via Cochin, India. 

Phone: Mulanthuruthy 91 A 80 Cable: OAKEUNO 

A m narl Mi ) Mi Hm l Ho cMltt : 

Wtat M/>. HM DKW W» (P) M., Lamlngton Chwnben, 

9nd floor, 394 A, Lxrrwngton Hood, Bombay-400 004 
ritepnone 354016 I 3S8537 telex 011-4440 MortXi M/l. Mien 
Tedwoloflcal PraducU, 305 304, Nehni Piece, Building No 35-34 
New Delhi 110019, telephone 4419589*4416444,telex (031)69304 
HP IN' IMS M/I- HecMnk Component! a fyxeemx 39, Eire Sheet, 

Hoorn No 418 (4th Floor) Calcutta-TOO 001, Talchhonc 97-7351 
Tamil Made: M/t. la xh aaayaa Mam n (P) Ud., 6, Rutland Ote, IV Sheet, 
Medrei-400 0006 Telephone 89709,811414,81U15 Telex 041 7954 
KemeMPes at/e- *emr Radio Coiporadon 11/1, Thiglor Penyenna Lane, 

Silver Jubilee Park Rood, Bangalore 560 009, Telephone 990547 AnxPire 
PmdelRi M/i Coimoi Electron*!, Room No 1 Second Floor, Srlnath 
Commercial CompMx, S D Road, stcunderabad-500 003 Telephone 899419 



EFFICIENT ELECTRONICS & ENGINEERS 
OFFERS LOW COST HIGH QUALITY 
MICROPROCESSOR KITS SUITABLE 
FOR R&D LABS, SMALL SCALE 
INDUSTRIES, OEM USERS, ENGINEERING 
COLLEGES.POLYTECHNICS, 

UNIVERSITIES & HOBBYISTS: 

8 BIT MICROPROCESSOR KITS: 

|. MPS-8085 - Based on INTEL 8085-A CPU 

4K ROM (2732) - Expandable to 8K 
2K RAM (6116) - Expandable to 4K 

Price: Rs.2,250/-* 

II. MPS-80 Z — Based on Zilog-80 CPU 
4K ROM, 2K RAM 
SLOTS available for expansion. 

Price: Rs. 2,000/-* 

ACCESSORIES : EPROM Programmer for MPS-8085 A, 
Audio Cassette Interface, other 
Standard Interface Modules as per 
CEDT-IISC designs. 

EPROM Programmer for Z-80 Kit to 
Program upto 8Kb (2764). 

Power Supply Units for MPS-8085 
and MPS-80 Z. 

PRICES are exclusive of Taxes and Postal Charges 

SEND YOUR ORDERS TO: 

M/s. EFFICIENT ELECTRONICS & ENGINEERS, 

6/1. 8th Main Road, K N Extension, 

Yeshwanthapur, 

»re 560 022 Telephone No 0812-366512 


Labgear 


A WELL 

RECOGNISED NAME 


IN TV RECEPTION TECHNOLOGY FROM 
MANY YEARS 

TV SIGNAL 
BOOSTERS 

ULTRAPLEX 

SUPREME & STANDARD 
SPECIALLY FOR COLOR 
& BLACK/WHITE TV 

FOR FRINGE, DEEP FRINGE & 
far FRINGE AREAS 
SUITABLE FOR BOTH 
COAXIAL & 

FEEDER CABLE SYSTEM 

OUR PROVED QUALITY 



LABGEAR INDIA 

SSO, KUNDE WALAN AJMERI GATE OELHI-G 

Phone: 280877 


ELECTRONICS FOR YOU 























(d) A .GE. 7.6 


It must be noted that the two sides of a iclational operator 
must be in the same mode. Otherwise, the computer will give 
a syntax error called mixed mode crroi. 

• The arithmetic expressions connected by the relational 
operator represent the simplest form of logical expression. 
I'he main difference between an arithmetic expression and a 
logical expression is that a logical expression can lake only 
one of the two values, namely TR UE or I- AI -SI', whereasan 
arithmetic expression can take infinite values. 

Hierarchy of relational operators 

All the six relational operators have the same hierarchy. It 
is not possible to go on combining the different operators in 
the same expression. Once a single relational operator is 
used to combine two arithmetic entities, the resulting 
expression becomes logical and it can no longer be con¬ 
nected with other relational operators. Logical expressions 
can be connected only with logical operators. But arithmetic 
operators take precedence over relational operators. Only 
after the arithmetic expressions on the two sides ol a rela¬ 
tional operator are computed, the relational operator will he 
performed. 

Logical operators 

Logical variables arid logical expressions can be further 
combined only with logical operators. I here arc three logi¬ 
cal operators, namely. Nl)l, AND and OR. l hc combina¬ 
tion ol logical variables with logical operators gives rise to 
logical expressions and they can again take only one of two 
values, namely, I RUE or FALSE. 

Logical expressions and their meanings 

We have said that in LOR I RAN, variables also can be 
declared as logical. So, logical expressions can be formed in 
two ways. One, by combining arithmetic entities with rela¬ 
tional operators and two, by combining logical variables 
with logical operators. Suppose the variables A and Bare 
declared as logical in the beginning ol the program by an 
explicit declaration statement. 

The following examples illustrate how the logical opera¬ 
tors arc coded when combined with the operands: 

FORTRAN Coding Meaning of the Logical Operations 

Scheme for Logical 

Operators 

A .AND. B I his combination can take only one 

of the two values, namely, TRUE or 
FALSE, l hc ‘AND’ combination of 
two logical entities is 1 RUE only if 
both the entities are I RUE, other¬ 
wise the combination is FALSE. 

R. B 1 his combination also can lake only 

one of the two values, namely. TRUE 


or FALSE. The ’OR’ combination of 
two logical entities is TRUE if either 
both the entities are TRUE or any 
one of the entities is TRUE, other¬ 
wise the combination is FALSE. 

.NOT. A ‘NOT’ is called an unary operator 

since it requires only one operand. 
The NOT operator always precedes 
the operand. The NOT operator 
simply reverses the values of the 
operand following it. If A had been 
originally TRUE, then .NOl. A 
is FALSE. If A had been originally 
FALSE, then .NOT. A is TRUE. 

In FORTRAN, the relational and the logical operators 
are coded by placing periods immediately before and after 
the codes. This is a necessary punctuation in FORTRAN. 

Examples to illustrate the logical operations 

Suppose we have the following two logical statements. (A 
logical statement is one which can take one of the two 
values, namely, I RUE or FALSE.): 

(i) December is the first month of a year. 

(ii) January is the first month of a year. 

We know that the first statement is FALSE and the 
second statement is TRUE. 

Suppose we combine the two statements by AND and 
write: December is the first month ol a year and January is 
the first month of a year. This single statement which is 
obtained by combining one FALSE statement and one 
I RUE statement by the AND operator is FALSE, 

Suppose wc combine the two statements by the OR opera¬ 
tor and write, December is the first month of a year OR 
January is the first month of a year. This single statement 
which is obtained by combining one FALSE statement and 
one TRUE statement by the OR operator is TRUE. 

So we can generalise and write that a combination of two 
statements connected by the AND operator will be I RUE 
only if both the statements are TRUE, and FALSE il any 
one of them is FALSE or both of them are FALSE. A 
combination of two statements connected by the OR opera¬ 
tor will be TRUE if any one ol the two statements is TRUE 
or both of them are TRUE, and FALSE only if both of them 
are FALSE. 

Suppose we write January is NOT the first month of a 
year. The NO T operator operating on a statement simply 
reverses the TRUE or FALSE value of the statement. Before 
the insertion of the NOT operator, the statement was 
TRUE. After the insertion of the NOT operator, the state¬ 
ment has become FALSE. In effect, it amounts to saying 
that NOl FALSE is TRUE and NOT TRUE is FALSE. 

The results of the three logical operators AND, OR and 
NO T can be represented in what are called 1 RUTH tables as 
shown below: 
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Truth Table for AND Operator 


Value of the 
Logical Entity A 

Value of the 
Logical Entity B 

Value of 

A .AND. B 

TRUE 

I RUE 

IRUE 

TRUE 

FA1.SF 

FALSI 

FALSE 

TRUE 

FALSE 

FALSE 

FALSI. 

FALSE 


Truth Tabic for OR Operator 


Value of the 
Logical Entity A 

Value of the 
Logical Entity B 

Value of 

A .OR. B 


TRUE 

TRUE 

IRUF 


IRUE 

FALSE 

iRur 


FALSE 

TRUE 

IRUE 


FAI SE 

FALSI 

FALSE 



Truth Table for NOT Operator 


Value of the 

Value of 

logical Entity A 

.NOT. A 

IRUF 

FAI SE 

FALSE 

1 Rill 


It may be noted that the above tables are similar to the 
addition, multiplication and division tables in conventional 
algebra. In conventional algebra, the tables are very long 
since the number of values which a variable can take are 
infinite. 

In logical algebra, the number of values which a logical 
variable ora logical expression can take is only two, namely, 
IRUE or FALSE. This is the reason why the logical opera¬ 
tor tables are very short. These logical operations are more 
meaning!ul in life than the arithmetic operations. Suppose 
we have a situation as follows: 

A student is evaluated by an internal and an-external 
examination for 50 marks each. He must be declared passed 
if he gets 20 or more marks in the external and 50 or more in 
both the internal and the external put together, otherwise he 
must be declared failed. The logical statement which 
resolves this situation can be given as follows: 

IF (EXTERNAL MARK > 20) AND (INTERNAL 
MARK + EXTERNAL MARK > 50) THEN DECLARE 
‘PASS’ OTHERWISE DECLARE ‘FAIL’. 

In the above statement we find that the entities within the 
brackets are logical entities or logical expressions. It may be 
noted that the logical expressions in this case are formed by 
combining arithmetic entities with relational operators. The 
two logical entities are connected by the AND operator. The 
student will be declared ‘pass’ only if the two logical entities 
are TRUE, otherwise he will be declared ‘fail’. 

The above statement can be coded in the different compu¬ 
ter languages for instructing the computer to compute and 
output. In the above case, the relational expressions within 
the brackets will be evaluated first and then the logical 
operation will be done. This means that relational operators 
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will take precedence over the logical operators. 

Hierarchy of operators 

We have seen that there are five arithmetic operators (+, 

*, / and •*), six relational operators (. GT., .LT.,.EQ., .GE., 
.LE., and .NE.) and three logical operators (.NOT., .AND, 
and .OR.) in FORTRAN. All of them can appear in an 
expression. In such cases we must know the precedence oi 
the priority or the sequence in which the various operations 
have to be performed. 

The following is the hierarchy of all the operators in 
FORTRAN: 

1. All operations within parentheses 

2. Exponentiation operator 

3. Multiplication and division operator in the order in 
which they occur from left to right. 

4. Addition and subtraction operator in the order in which 
they occur from left, to right. 

5. All relational operators have the same priority. It must be 
noted that when two arithmetic variables or expressions 
are connected by a relational operator, the combination 
becomes a logical expression and logical expressions can 
be further combined only by logical operators. 

6. .NOT. operator 

7. .AND. operator 

8. .OR. operator 

Suppose one writes the following expression: 

A+B+C GT. D+E+F 

The computer will not simply compare C with D,'bul it wil 
evaluate the arithmetical expressions on the left hand side 
and the right hand side of the relational operator .GT. anc 
compare the computed valq.es of the two arithmetical 
expressions. This means that the arithmetical operations ar< 
performed first before the relational operations. The abovt 
can also be explicitly written as 

(A+B+C) GT. (D+E+F) 

Suppose one writes an expression using the arithmetit 
variables A, B, C and D as follows: 

NOT. A GT. B AND. C LT. D 
A .GT. B will be performed first, C .LT. D will be performec 
next, .NOT. is performed on (A .GT. B) next and lastly tht 
.AND. operator is performed. Thus we see that NOT ii 
given precedence over AND. 

Suppose one writes an expression using the arithmetit 
variables A, B, C and D as follows: 

.NOT. A .GT. B .AND. C .LT. D OR. A .EQ. B 
The priority for the different operations are denoted expli 
citly by the following parenthesised expression: 

(.NOT. (A .GT. B) .AND. (C .LT. D) ) .OR. (A.EQ.B) 
Thus we see that among logical operators, OR has thi 
lowest precedence and NOT has the highest precedence. 

FORTRAN permits a variable to be declared as logical 
and so logical expressions can be formed in FORTRAI 
combining not only arithmetic variables with relations 
operators, but also by combining logical variables wit.: 
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logical operators. It must be noted that logical variables 
must not be combined with either arithmetic or relational 
operators. Arithmetic variables can be combined with both 
arithmetic operators and relational operators. 

Essentially, FORTRAN deals with three types ol expres¬ 
sions, ■namely, integer, real and logical I he computer can be 
instructed to compute the values ol these three types ol 
expressions. 


Relational operators in COBOL 

In addition to the arithmetic operators which we have 
seen earliei, COBOL provides lor six relational operators in 
(Order to make comparison between variables and constants. 

The follow ing is the coding scheme and the meaning of the 
six relational operators: 


COBOL Coding 
Scheme to Represent 
the Relational 
Operators 
\ H 
A B 
A B 
A NO I H 

A NO I B 

A NO I B 


Meaning of the Operations 


A is equal to B 
A is grcatei Ilian B 
A is less than B 
A is not equal to B 
A is not gieatci than B 
A is not less than B 


I he codes lor the six relational operators are dillcrcnt 
from the codes used in LOR 1 RAN, though their meanings 
arc same. I hc operands on either side of the different rela¬ 
tional operators can only be eitliei variables or constants 
and not expressions 1 he spacing on either side ol the opera¬ 
tor is a must, Only data ol the same type can be compared, 
i.e., numeric with numeric, alphabetic with alphabetic and 
alphanumeric with alphanumeric. Remeinbei that-the data 
types of even variable must have been deseiibed earlier. 


Relational or logical expressions 

When COBOL variables are connected by relational 
operators, we get a new class ol expressions called relational 
or logical expressions. Computation of arithmetic expres¬ 
sions gives rise to numeric values, whereas the computation 
of logical expressions gives rise to non-numeric values, 
namely, I RUE or FALSE. 

Remember that there are no logical vaiiables in COBOL 
as in the case of FORI RAN. All the relational operators 
have the same hierarchy. Once two variables ate connected 
by a relational operator, the combination becomes a logical 
expression and so it cannot be further combined with any 
relational operator, but can be combined only with logical 
operators. 

\ are samples ol valid relational or logical 
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BASIC-PAY NOT - 500 
MNO NOT= TNO 

BALANCE NOT > CHECK-AMOUNT 
It must be noted that the operands on either side of the 
relational operator can only be variables or constants. 


Logical operators 

As in the case of FORERAN, there are three logical 
operators in COBOL. T hough their meanings are the same, 
the ways of coding them are different. The three logical 
operators are NO E, AND and OR. They are coded as they 
arc, without any periods on either side, as in the case of 
FORTRAN. 

Remember that logical expressions alone can be com¬ 
bined with logical operators and the resulting expression is 
again logical. The operator truth tables arc identical with 
FOR I RAN. The AND combination ol two logical state¬ 
ments will be TRUE only if both the statements are I RUE 
and the combination is FALSE if any one of them is FALSE 
or both of them are FALSE. The OR combination ol two 
logical statements will be 1 RUE if any one of them is TRUE 
or both of them are TRUE and the combination will be 
FALSE only if both the statements are FALSE. The NOT 
operator simply reverses the TRUE or FALSE value of the 
original statement. 

The hierarchy ol the logical operators is the same as in 
LOR I RAN, i.e., the operator NO I comes lirst. the opera¬ 
tor AND comes second and the operator OR comes third. 
Paranthescs can be used to give priority to any operation. 


Relational operators in BASIC 

There are six relational operators in BASIC in order to 
make comparisons between variables, constants and 
expressions. 

I he following is t lie coding scheme and the meaning of the 
six relational operators: 


BASIC C oding 
Scheme to Represent 
the Relational 
Operators 
A EQ B 
A L.l B 
A Ci I B 
A I.E B 
A til: B 
A NL B 


Meaning of the Operations 


A is equal to B 
A is less than B 
A is greatei than B 
A is less than or equal to B 
A is gieatei than or equal to B 
A is not equal to B 


The operands on either side of the different relational 
operators can be either variables or constants or expres¬ 
sions. The spacing on either side of the operator is a must. 
Only data df the same type can be compared, i.e., numeric 
with numeric and string with string. 

All relational operators have the same hierarchy. But 
when once two arithmetic or m ring entitiesareconnected by 
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a relational operator, the combination becomes a logical 
expression, and a logical expression can be further com¬ 
bined only with logical operators. 

The following are examples of logical expressions formed 
by combining arithmetic expressions with relational 
operators: 

(a) A-B/C GT D* E + G / H 

(b) AS + B$ LT CS + D$ 

(c) A + 23-67/78 GT 67.5*23.4+0*1 

(d) “KRISHNAN" GT “RAMU’ 

As we have said before, logical expressions will result only 
in one ol the two values, namely, 1 KUl ot FALSE. In the 
above examples the expression on the left of the relational 
operator will be computed first, then the expression on the 
right of the relational operator will be computed. The com¬ 
puted values of the expressions on the left and right will then 
be subjected to the relational operator which will say 
whether the logical expression is TRUE or EAESE. 


Logical operators 

As in the case of FORTRAN and ('OBOE, logical expres¬ 
sions can be further combined only with logical operators. 
There are three logical operators, namely, NOT, AND and 
OR. Their meanings are the same as in the othei languages. 

Remember that there are no logical variables as in the case 
of FOR I RAN. In FORTRAN logical variables are 
declared in the beginning of the program. In BASK' there 
are no such declaration statements lor defining the nature of 
the variables. 1 he hierarchy of logical operators is also the 
same as in the case of FORTRAN and COBOL. (NOT. 
AND and OR). 

The AND combination of two logical statements will be 
TRUE only if the two logical entities are TRUE and the 
combination will be F ALSE il any one is FALSE orboth of 
them are FALSE. 1 he OR combination ol two logical enti¬ 
ties will be TR UE even if any one of the entities is TRUE oi 
both of them are TRUE, and FALSE only il both of them 
are FALSE. The NOT operator simply reverses the TRUE 
of FALSE value of the original logical statement. 

The truth tables for the different operators are the same as 
for FORTRAN. 


Relational operators in PL/1 


There are eight relational opcratois m PL I m order to 
make comparisons between variables, constants and eight 
relational operators. I he following is the coding scheme and 
the meaning of the eight relational operators. 

PL/I Coding Scheme Meaning of the Operations 

to Represent the 

Relational 

Operators 


A = B 
A > B 
A < B 
A ->B 


A is equal to B 
A is greater than B 
A is less than B 
A is not greater than B 
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A ’-B A 

A—•' B A 

A < d) A 

A — = B A 


is greater than or equal to B 
is not less than B 
is less than or equal to B 
is not equal to B 


Only the symbolic coding lor the operators is allowed 
shown above. In the ease of compound operators,there mu: 
be no spacing between them. The operands on either side < 
the different relational operators can be cither variables c 
constants or expressions. The spacing on either side of tf 
operatoi is optional. Only data of the same type can l 
compared, i.e., numeric with numeric and string with strinj 

All rclationai operators have the same hierarchy. Bi 
once two arithmetic or string entities arc connected by 
relational operator, the combination becomes a logic) 
expression and a logical expression can be further combine 
only with logical operators. The arithmetic and the concati 
nation operators have highei precedence over the relation) 
operators. 

The computed value of a relational expression can tak 
only one ot the two values, namely. TRUE or F ALSE. Th) 
is why we call these relational expressions as logici 
expressions. 

Logical operators 

There are three logical operators in PL 1 having the sail 
meaning as in the other languages. Only dillerence is, the 
are coded in symbols instead of their mnemonic names. Tl 
following is the coding scheme for the three logical open 
tors ol NOT, AND and OR 

Mnemonic Nantes for the Symbolic Coding Used in 
Logical Operators PL/1 for the Logical 

Operators 

NO I ~~ 

AND & 

OR I or ! 

I he following are examples of valid logical expressioi 
formed by combining relational expressions with logic 
operators: 

(a) IF A=B ! B-C ! C-A 

(b) IF A+B = C+D & E+F = G+H 

I he expressions A+B, C'+D, E+F and G+H can also l 
enclosed within parentheses to give the priority explicitl; 

The hierarchy ol the logical operators is NOT. AND an 
OR. Parentheses can be used to override the implied prit 
rity. The meaning of the logical operators is the same as . 
other languages. 

Relational operators in PASCAL 

There are six relational operators with which the arit 
mctic variables, constants and expressions can be combine 
Character variables and constants also can be combin 
with relational operators. The following is the codi 



scheme of the different relational operators and their 
meanings. 


Coding Scheme for 
; Representing the 
j Relational Operators 

f A - B 
» A • H 

; a h 

! A ■ . H 

A - = B 

f A . =r B 


Meaning of the Relational 
Operations 

A is equal to B 
\ is greater than B 
A is less than B 
A is not equal to B 
\ is less than or equal to B 
A is greater than ot equal to B 


All the relational operators have the same hierarchy. 
Integers and teals can be combined with the relational opera¬ 
tors and so there is no mixed mode error as in the case of 
■ FOR IRAN. Once the arithmetic expressions are connected 
by a relational operator, the combination becomes a logical 
expression and it can be further connected only hv logical 
operators. So one cannot form expressions by going on 
combining the relational operators. 1 he computed values of 
: a relational or a logical expression can be only eithet TRtJF 
, or FALSE. 

In PASCAL also, the relational operators are coded by 
Symbols and not by mnemonic names. Mnemonic names lor 
relational operators are allowed only in BASIC. I he mean¬ 
ing ol the different relational operators is the same as in the 
other languages. In PASCAL the equality operator is differ¬ 
ent from the assignment operator. 


Logical operators 

There are three logical operators in PASCAL, namely, 
NO I, AN D and OR and they are coded as they are. Spacing 
must be left on cither side ol the logical operators. Their 
meanings are identical with that in other languages. In PAS¬ 
CAL we have logical variables as in the ease of TOR I RAN. 
Logical operators can he combined onlv with logical vari¬ 
ables and logical expressions. 

There are six arithmetic operators, six relational opera¬ 
tors and three logical operators in PASCAL. Their priority 
is given as follows: 


Precedence Operators 

First NO I 


Second *. . DIV. MOO. AND 

I bird OR 

Fourth -•.■'=,* - 

The above scheme tells that tfre NOT operator has the 
highest priority and the relational operators have the lowest 
priority. The arithmetic operators along with AND and OR 
fall in between. Since the relational operators have the low¬ 
est precedence. thc> must be used with paranthescs to pre¬ 
vent syntax errors. For example, il one writes 
A BORC ' D 

fit will be interpreted as A <(BORC) < D, since the OR 
,)perajfl| has higher precedence over the relational opera¬ 


tors. The expression B OR C is illegal, since B and C are 
arithmetic variables. So we must use paranthescs and write 
as 

(A v B) OR (C <' D) 

In the above example, we want the relational operators to 
precede the logical operator. So we use parantheses to 
change the precedence. Operations within parantheses get 
the highest priority. 

Examples to illustrate logical computations 

Let us now consider some examples to see how the logical 
or the boolean expressions in PASCAI are evaluated. The 
values of the arithmetic variables A. Band Care given as 2.3 
and I respectively. The value of the logical variable 
SWITCH is given as TRUE. The computed values of some 
expressions are given below: 


(I) NO I SWT I CM AND 


((A 

C) OR (B 

• A)) 

1 Al SI 

(2) (A 

B) OR (B 

'■ C) 

1 RUE 

(3) A - 

2 OR B 4 


Illegal 

(4) (A 

B) OR (B ■ 

C) 

1 Al SI 


With this we end our study about the operators. In the 
next lesson we will study about the library functions or 
built-in functions and see how expressions can be written in 
the different languages starting from the algebraic form- 

(To be continued next month) 
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TV SIGNAL BOOSTERS & 
VOLTAGE STABILISERS 

FOR TV. VCR. REFRIGERATORS. AIR-CONDITIONERS 



ELECTRONIC INSTRUMENTS & CONTROLS 

4319/3. Ansari Road, Daryagartj, New Delhi- 1 10002 
mmmmmm—m Phones: 279663.-274928 —mmmmmmm 





* GEETA68K * 

(8MHz 68000/VME SINGLE BOARD COMPUTER) 

HARDWARE FEATURES:- 

• 8 MHz 16/32 bit MC 68000 

• 16K EPROM (2764 * 2)/32K EPROM (27128 * 2) 

• 16K Static RAM (6264 * 2) 

• RS-232-C Serial port, baud rate selectable 

• 24 bit timer/counter 

• 16 bit parallel I/O lines with 4 handshake 
lines—available as Centronics parallel printer 
interface or general purpose I/O. 

• Audio Cassette Interface 

• 7 Prioritized—Bus or Auto vectored inter¬ 
rupts. 6 available to user. 

• VME bus compatible fully buffered signals 
on PI (96 pin Euro) Connector. 

• Parallel I/O lines through user defined pins 
on P2 (64 pin Euro) Connector. 

SOFTWARE FEATURES:- 

The onboard firmware provides the user with 
a Monitor/debug, program entry, I/O control 
and assembly/disassembly (optional) features. 


BF/M 

— Block Memory fill/Move 

BR 

— Break Point 

BS/T 

— Block of Memory search/Test 

DC 

— Data Conversion 

DF 

— Display Registers 

DU 

— Dump Memory 

GD 

— Go direct execute program 

GO 

— Execute program 

GT 

— Go until breakpoint 

MM/S/D 

— Memory Modify/set/Display 

LO 

— Load 

NOBR 

— Remove breakpoint 

NOPA 

— Reset printer attach 

PA 

— Printer attach 

RX 

— Individual register display/change 

TR 

— Trace 

TT 

— Trace to temporary breakpoint 

Many other debug messages and abort errors. 


Contact:- M/S GEETA ELECTRONICS 

531, 2nd Floor, Chandra Building, 

Avenue Road, Bangalore 560002. 

Phone; 70503, 27855 



POWER. DIODES 
THYRISTORS 
AUTO DIODES 
STACK ASSEMBLIES 

Soli Distr ibutors 

ESKUSUm 

ASHISH, 6A, Mini Land, Tank Road, Bhandup (W). 
Bombay 400078 Phone 5615610. 5611855. 
Cable-SALESABLE. Bo mbay 78 




not all 


TV 


j .----- TV ANTENNA & BOOSTER 

f / for Black Er White 

I /dw/ty''' 7r fr Color Television 

1 and have the beat 

I i Tj Television viewing 

from 3 aiamants Cathy Television Antanna 6 Boosters 

to 26 e lament* »r* Products of constant rasaarch and 

experience. These are manufactured as 
psr specified standards of transmission 
and rigidly testsd to give High standard 
performance. 

[f from 25 OB 

if * 01MOB CATHY CORPORATION 

Mend) Road. Jalandhar-144001. 
[.Authorised Dealers ; HVCSTWELL, 483, Lejpet Ral Market. Delhi 


from 3 aiamants 
to 26 element* 


from 26 08 
to 180 08. 
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TEXONIC 


SYMBOL OF QUALITY: CHAWLA PRODUCTS 



Manufacturers of: 

• All type* ol high quality transformer* tor all type* of 
Instruments upto 15KVA 

• Coils & Solenoids 

• Solid State Voltage Stabilisers (Automatic & Mannual) 
e Servo Stabilisers 

e Constant Voltage Transformers 
e Inverters 

e Battery chargers & Eliminators 
e Emergency lighting units 

Equipped with vacuum impregnition plant and ail 
testing instruments according to ISI specifications. 
Special arrangements for apoxy impregnition. 

For further details kindly contact: 

CHAWLA ELECTRONIC HOUSE 

WZ-44, S.P Mukerjee Park 

New Delhi 110018. Phones: 5413021, 

Branch Office: 344698 

Our main customart are: Delance, Govt. Deptt., Radio Station*, Hotline, 
Taxis, TalavUta, Blnatone and EC TV 


■ LIGHT • DfcCtN; * DUNABU 
• ECONOMICAL 
MODULAR -x 


Stockon 

\ STACKABLE 

MULTI PURPOSE 
PLASTIC 
l STORAGE 
RACK 



wmM 

Vknp 
1 


Install as many units (Maces oi separate rack 
Simply slide the boa with projected lower 
side m to the one with vents 
b to separate just pull out 
Compact strong b lighi weight rack 
is suitable tor Flectromcs shops, Factories 
Offices Libraries Photographic stores 
Kitchen, etc etc 



tfarntfariu red h ; Fhone: 4*4740 

J.R.COnTROL* 

206. Hlren Ind. Estale. 408, Moful lane,' Mahlm. Bombay > 400 016. 


YOUR DEPENDABLE SOURCE 
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TEXONIC 

INSTRUMENTS 


Our Most Important Component - IflMd 


ALFA 

LOGIC PROBES 

Low Price 
Single TRISTATE 
LED INDICATOR 
Pencil Sue 
Available in Two 
convenient indicator 
positions 
Available in 

TTL CMOS,Universal Models 


Other products: 

Digital Pulsers 
Pulse Detectors 
DC Power Supplies 

t rOOOOOOGi 

I 4oooooJ 

1 M.tnul.it,luied by 

\ Alfa Products Company 

\ *11, Bata| Houte, 9?, Nehru Place. 

') Box No 4324. New Delhi-19 
-one R432I26 Cable PASAND, 
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FLFCTR0M1CS 
CORPN Of 
INDIA HD 



ALCON 

ELEC TRONICS 
pvt no 



Semiconductor 

Devices 


i' 


Industrial & 
Professional 
ic 

Capacitors 




KOTHARI 
ELECTRONICS 
& INDUSTRIES 
LTD 





^Plastic Film 
Capacitors & 
Carbon/Metal 
Film Resistors 


O/l; \ 

CONNECTORS 
LTD 



BHARAT HEAVY 
ELECTRICALS HO 


PCB Ed 
and Eui 
Connectors 
D'Subminiature 

(Rack a Panel) 


> C- 


High Power 
Diodes 
& Thyristors 



MONOLITHIC 
DEVICES 
& ELECTRONICS 
PVT LTD 



MELTRON 

SEMICONDUCTORS 
ITD 

rnELRon 


KOTHARI 
ELECTRONICS 
& INDUSTRIES 
LTD. 





Semiconductor 

Devices 



AC Metallised 
Polypropylene 
Capacitors 


Electrically 
Isolated Power 
Semiconductor 
Modules 


BRISK 

IAMINGTON CHAMBERS 
2ND HOUR 

394 lAMINGtnrj ROAD, 
H0MBA3 40U 004 

Hi 3b 40 IB 3b 8b 37 
II II X 011 4640 OENB IN 
CHAM 01 Ml 



Solder wires, _ 

Sticks /Solvents, 
^clea ners & fluxes ^ 


KRYONIX 

INTERNATIONAL 


'aJU 

Compatible 
Personal 
Computer & 

Z-80 Based Trainer 




UNISTEP 

D.C. STEPPING 
MOTORS 


Permanent Magnet D.C. Stepping 
Motors, two phase bifilar type 
step angle : 1.8 s , steps/Revolution: 200 



Speed can be varied over a wide 
range 0-10,000 steps/sec. 

Can be programmed in three 
parameters, namely speed, direction 
& no. of steps. 

Available from 3 kg. cm to 60 kg./cm. 
torque in five models. 

UNIQUE SYSTEMS & CONTROLS PVT.LTD. 

.A-92/1, NARAINA INDUSTRIAL AREA PHASE-1, 
NEW DELHI-110028. PHONE: 534308 



A Household name in Eastern India 

StERlInE 

TV SIGNAL BOOSTER 



L 



siwnriL 
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OCT CRYSTAL CLEAR 

MOOMnns 
RECEPTION PI 


Requires 

Dynamic 
distributors for 
south/west India 

Get in touch with us 
and we will be 
with you 

Manufactured by: 

GUPTA 

INDUSTRIES 

45, GAUTAM NAGAR 
NEW DELHI-110 049 
PHONE: 667446 
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A range el Erasable Programmable Read 
Only Memories (EPROMs) like 2708.1718. etc. 
require Ultra Violet Light for erasing them. 
Now Professional Electronic Products 
offer a compact UV Light Source UVLS-8 
which can erase Eight EPROMs at a time 
A 0-00 minute timer is provided on the unit 
to automatically shut-olf the lamp. 


PROFESSIONAL ELECTRONIC PRODUCTS 

Delhi Road, Ho ,l Bo. No Jlfc MtlRUI UTY 250 002 


AUTHORISED DISTRIBUTORS & STOCKISTS FOR 

1. INSTRUMENT COOLING FANS, EXHAUST FANS 

2. FHP MOTORS 

3. PIEZO CERAMIC BUZZERS DC & AC 

4. KEY BOARD SWITCHES 

5. QUARTZ CRYSTALS 

6. REED RELAYS & REED SWITCHES 

7. INTEGRATED CIRCUITS-LINEAR & DIGITAL 

8. FLOPPY DISKETTES 20 CM AND 13 CM 

9. COMPUTER TAPES 

10. CRT MONITORS 

11. DOT MATRIX PRINTERS 

12. U.V. TUBES/U.V. ERASERS 

13. NI-CD AND SEALED LEAD GEL TYPE RECHARGEABLE 
BATTERIES 

14. DIGITAL PANEL METERS, MULTICHANNEL DATA 
LOGGERS 

15. SWITCH MODE POWER SUPPLIES 

16. AC RFI FILTERS 

17. CONNECTORS ‘MU’ MAKE 

18. THERMOCOUPLES 

19. ILLUMINATED PUSH BUTTON SWITCHES 


NEW ELECTRICAL/ 
ELECTRONIC PROJECT 
REPORTS 

Consultancy Bureau has just prepared on the following items 
with latest upto date datas: 


* AUDIO MAGNETIC TAPES 

* AIR CONDITIONING b 
REFREGERATION 

* AUTO ELECTRICAL 
ACCESORIES 

* BATTERY AND ITS PARTS 

* BLACK b WHITE 
TELEVISION 

* CARBON FILM RESISTORS 

* COLOUR TELEVISION 

* COMPUTER RIBBONS 

’ COMPUTER STATIONARY 

* COPPER/ ALLUMINIUM 
ELECTRIC CABLES/WIRES 

* 0 C MICRO MOTORS FOR 
TAPE RECORDER 

* DEFLECTION COMPONENTS 

* DIGITAL ELECTRONIC 
WATCHES 

* DRY CELL BATTERIES 

* ELECTRICAL APPLIANCES 

* ELECTRIC FANS 

* ELECTRIC MOTOR 

* ELECTROLYTIC 
CAPACITORS 

* ELECTRONIC T V TUNER 

* ELECTRONIC TELEPHONE 

* ELECTRONIC TOYS 

* EXHAUST FANS 

* FERRITE MAGNETS 

* FLOPPY DISC 

* FLOPPY DISC DRIVES 
‘ FLUORESCENT TUBES 

* G l S LAMPS 

* GENERATING SETS El 
PUMP SETS 


* HT £f IT INSULATORS 

* HEATING b COOLING 
THERMOSTAT 

‘ IGNITION COIL 

* INTEGRATED CIRCUITS 
' INTERCOM 

’ INVERTERS It CONVERTERS 

* METAL FILM RESISTORS 

‘ MICRO FILM PROJECTORS 
‘ MICROWAVE OVEN 

* MULTI CHANNEL TV TUNER 

* NICKLE CADMIUM CELLS 

* P V C INSULATION TAPE 

* PORCELAIN INSULATORS 

* POWER CAPACITORS 

* POWER TRANSFORMERS 

* PRINTED CIRCUIT BOARDS 

* SOLAR CELLS 

* SOLAR COOKER 
‘ SOLAR PUMP 

* SOLDERING PASTE 

* SPARK PLUGS 

* STEP DOWN 
TRANSFORMERS 

* STEREO TAPE RECORDERS 

* SUBMERGED ARC FLUX 

* TELEVISION ANTENNA 

* T V PICTURE TUBE 

* T V SIGNAL BOOSTER 

* VIDEO CASSETTE 

* UPD b l/PP 

* VOLTAGE STABILIZERS 

* WATER HEATERS 

* WELDING ELECTROOES 

* WIRE WOUND 
POTENTIOMETERS 

* WIRE WOUND RESISTORS 


Our report contains latest market, survey process of 
manufacture in details, raw material, plant and machinery 
equipment availability with their cost, cost analysis, flow 
Sheet, profitability, working capital, BEP, etc. along with 
other valuable details. 

Price Rs350/- each { Rupees Three hundred fifty only) All 
reports are reedy in stock . Immediate delivery on confirm 
order. Reputed companies can place their order by V.P.P. 
Rush Your order to: 


VINIT ELECTRONICS AND ELECTRICALS 

‘Shivganga Chambers' 

686 BUDHWAR PETH. 

NEAR PRABHAT THEATRE, 

PUNE-411002. 

TEL: 32139, 35303 TELEX: 0145-333 & 0145-505 MCCI IN VINIT 



CONSULTANCY BUREAU 
1-333 NARAINA VIHAR (P) 
NEW DELHI 110 028 
PHONE: 50 53 95 
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Sears 


Multi Channel T.V. Tuners 


.Based on zero 

Error calliberation technology 

Specifications 

A. ELECTRICAL 

(il Standards CCIR Standard B 
(nl Gain- (a) Band I: 34 db± 2 db 
(bl Band III: 30 db±2 db 

(m) Input Impedance: 75 ohms unbalanced, to be connected 
thru 300 ohms belun 
(iv) IF Relection: More than 40 db 
(si Image Reaction More than 50 db 
(vi) + B Supply: 12 Volts OC±10% 

(will AGC Voltage: 15 Volts- 2.0 volts OC. 



B. MECHANICAL 


INTERNATIONAL 


Sears 


(i) Minimum effect of temperature and humidity 

(ii) Mechanically strong for rugged and robust use 
(hi) Nickel Silver contact tags. 

(iv) Components cleaned with ultra sound equipments 

(v) Torque on main shaft, fine tuning and OSC core 
maintained as per IS specn 


INTERNATIONAL PRIVATE LTD 

PHONES 0664550 0539349 07113435 
TELEX NO - 3521 GRAMS POLYREX 
Works C- 155. NARAINA INDUSTRIAL 
AREA PHASE-I. NEW DELHI- 11002B 
B - B3. NARAINA INDUSTRIAL AREA 
PHASF II. NEW DELHI - 110028 


Excellence in I-C-Sockets 



Style of contact: 


Large taigel area 
for easy insertion 


Metal to 
metal to Matal" 
contacts 

CloMrt bottom 
to prevent 
solder wicking 



* Low profile * Glass filled polyester 

* Double Side contacts Housing 

* Phosphor Bronzed contact * Available in 8,14,16,20, 

with tin plating 24,28,40 positions 

Manufactured by: 

mu Bectranics 

123/2, IVth Cross, Lalbagh Road 
(Adjacent to K. H. Road) 

BANQALORE-560 027 

Phone: 385271 « 

Telex. 0845-6374 PAID IN I 
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Electronic 
Voting , 

Machine * 


L ast month we discussed the modules oi the main 
board. This month we shall see the working of the 
other boards. 

The memory board 

The circuit uses 16><4-bit RAMs for recording the results. 
The ICs can register 4-bit words at 16 different locations. A 
number of these ICs can be cascaded as shown to give any 
desired maximum vote count. 

IC14 registers the least significant digit whereas 1C20 
registers the most significant digit. The memory is addressed 
through pins 1,13,14 and 15. On receiving a low pulse at pin 
3, the memory registers the data placed at pins 4,6,10 and 12 
which, after an inversion, are available at pins 5,7,9 and 11. 

1C 16 is a counter that can be pre-set. If parallel load pin 11 
is held low, data at pins 1,9,10 and 15 is loaded into the 
counters and is made available at pins 2,6,7 and 3. 

The counter is incremented on receipt of clock pulses at 
pin 5. To facilitate cascading of the counters, a terminal 
count output is available at pin 12 which serves as a clock for 
the next counter. The BCD count is available at pins 3,2,6 
and 7. 

105, a 7400 quad 2-input NAND gate IC, is used for 
clearing the memories at power switch ‘on’ and to invert the 
counter output before it is stored in the memory. Since the 
memory outputs are inverted by feeding inverted date, the 
right output is obtainet 

At power switch ‘on’, monostable IC13 is activated, pro¬ 
ducing a high-going pulse at its pin 3. (Refer Fig. 3 of Pari I). 
This is inverted by transistor T1 and fed to pins 2,5,10 and 
13 of IQ IS, 18 and 21. Since at least one input of each of 
these NAND gates is forced low, their corresponding out¬ 
puts at pins 3, 6 , 8 and 11 of IQ IS, 18 and 21 go to logic 1. 
This places a ‘111 Pat the memory inputs of ICs 14,17 and 
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Further, pin 1 of IC12 (on main board) is held lowduring 
this period. IC12 is a quad 2-input data selector which 
selects data between the input available at pins 2,5,11 and 
14and the input available at pins 3,6, lOand !3accordingto 
the control input at its pin I. During the period that pin I is 
held low. the input at pins 2, 5, 11 and 14 (j.c. theoutputof 
counter IC8) is available at its output pins 9.12.7 and 4. This 
causes all the memory locations to be strobed in quick 
succession. 

Since the pulse generators arc also triggered during 
‘power up’, a ‘write enable' pulse is provided at pin 3. This 
clears the entire contents of the memory and a ‘0000’ is 
written at each address. The ‘memory clear’ sequence is 
initiated automatically at power switch on. 

Once the monostable IC13 has timed out, its pin 3 goes 
low thereby switching off transistor Tl. Now since pin 1 of 
IC 12 goes high, the output of 1C11 is placed on the memory 
address lines. The machine is now ready for use. 

The monitor/dispiay board 

The monitor board is used by the polling booth incharge 
for controlling the voting machine. It also indicates the total 
votes polled during a particular time period. 

Whenever the ‘vote’ switch is pressed, a down-going pulse 
is available at pin 12 of the control flip-flop. This is used for 
counting the total votes polled during a day. Ripple counter 
7490 ICs are used. The clock pulse from the control flip-flop 
is fed to pin 14 of IC23. The count is available at pins 12,9,8 
and 11. The output at pin 11 is led to the clock input of the 
next counter. With four counters, a total vote-count of 
{9999’ is possible. More can be cascaded if desired. 

In order to utilise the same displays for indicating the 
results and the total votes polled, 1C 74157s are used. 
7446 ICs decode the BCD count for the 7-segment displays. 
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«*• S: Circuit diagram for Monitor board. 
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Fig. 9: Circuit diagram for memory board. 














parts list 

(For Memory Board) 

Semiconductors: 


K ill. 1C It, It 2: 

It is, It IS. IC2I 

It 14. It 17. It 2(1 

7414.’ presettable BCD up down counter 
7400 quad 2-mpui NASD (tali' 

1 4S4 M bit landum access tncmoiy 

Resistors (nil ■ oiaii 
K2I-K 12 

• S', cjfbunl 

1 kilulim 

Miscellaneous: 

l( sockets. I’( K. ribbon cable, PCB 
i iininvlius. suitable enclosure, spacers, 
mils, bolls and washers etc 


PARTS LIST 

( 1 hi Monitor Board 

Semiconductors: 
l( 21. It '.Vi l( 24 

It 12 

1< 24 It 2 ’, It hi, 
l( 1! 

It 2V It 2S. It M. 

It LI 

DIM DIS4 

7490 BCD tipple cminlcr 

7415/ quad 2-oipnl data selcetoi 

■’441' M( 1) to 7-segment detiKlei druei 

1 NDMl’ common i.ilhode <lispla\ 

Resistors (.ill 1 .wall. 
K L| KM 

‘ 5', i.ubon) 

490-ohm 

Misiclln neons: 

sr 

SIS 

Auto iiigiiilion ke\ switch 
l iish-io-on sw itch 

PCB. It sockets, nhbon eablc. 

PCB lonncUois. spaceis. mils, hulls, 
wasluis, siiituhlc cndosuic etc 



10: Actual size PCB layout of monitor board for single 
display operation. To extend the display digit to more than one 
join two orthree boards seriallyas per the number of digits 



Power supply 

I he unit requires a current of about 950 mA. The current 
can be reduced considerably by using the ‘LS’ version of the 
Tl l. ICs instead of the normal VIL ICs used in the 
prototype. 

Since the current consumption is high, it is not advisable 
to run the machine on battery power alone. However, to 
ensure that the memories are not wiped out due to power 
failure, a battery back-up is essential. The circuit of a sug¬ 
gested power supply is shown in Fig. 14. 

Transformer XI steps down the mains voltage to 12 volts 
which is rectified by diodes D18 and D19. JC35, a variable 
v oltage regulator JC, is used tor obtaining a 9 volt-regulated 
output. I he output voltage is adjusted by potentiometer 
R62. Similarly, the battery output is regulated by 1C37 to 
provide an 8 volts output. 

As long as the mains supply is available,diode D25 
remains reverse biased and no current flows from the bat¬ 
tery. However, if the mains fail, D25 is no longer reverse 
biased and current will flow from the battery. 

1C36 finally steps down the voltage to 5 volts - the voltage 
suitable for operating the 1TL ICs. 


Operating the machine 

At power switch on. as we have seen earlier, the machine 
automatically clears the memories and the'total votes polled 
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Fig. 11: C omponent layout for PCB. 
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Fig. 12: Actual size PCB layout of memory board for single display monitoring. 1o extend the display digit to two or three join two 
or three such boards serially 
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Fig. 13: Component layout tor PCB. 
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I'Ir. 14: C ircuit diagram for power supply. 

PARTS I.IST 


(I-oi Power Supply) 


Semiconductors: 

105, 107 

1 VMI7K 1. ,1-tciminal adjustable icgululoi 

106 

1)18-1)21, 1)24. 

1 M7X05, 5-soll voltage regulator 

1)25, D26 

HV 127, l-arnp rcclilier diode 

1)22. 1)2.'. 

. 5mm light emillmg diode 

Resistors lull V 

1 5 1 1 cuthoiil 

K64-K6? 

1-lu loll ill 

Kf>2, lt(».V 

l-kilohm, vei Heal preset 

Capacitors: 

CM 

2200„F. 50V elecliohtic 

CI4, Cl7. CIX. 

C2(). C2i 

O.Oipl- ceramic disc 

CIS, ( 16 

1/rK CSV tantalum 

09, C22 

220(huK 16V electrolytic 

Miscellaneous: 

XI 

I2V-0-I2V. 2-amp sccondaiy translormer 

Ilea Milk tor voltage icgulator. It. I) holders, 
mains coitl, batten connectors, suitable 
enclosure, screws and nuts, bolls, spacers etc 


counters’. Ihe machine has to be enabled by the polling 
booth incharge belore the first vote can be cast. 


After verifying the credentials of the voter, the booth 
incharge presses ‘enable’ switch SI8. Pin 8 of 1C2 will go 
low This will ‘enable’ the parallel load inputs of the memory 
counter ICs. Pin 6 of 1C2 will go high, thereby enabling 
ICIO. Hie keyboard now becomes operative. 

The voter chooses his candidate by pressing the approp¬ 
riate switch. The corresponding binary word is latched in 
1C 11. This is used for addressing the memories. Since the 
parallel load inputs of the memory counters are enabled 
during the period, the memory contents get loaded into the 
counters. 

On pressing the vote switch, pin 8 of 1C2 goes high. 
Parallel load is disabled. Further, a down-going pulse is 
y-ecejyfcd at pins 3 and 4 of IC4 which produces a low-going 


pulse at its pin I. The rising edge ol this, pulse serves as a 
clock for the memory counters. The pre-loaded data is 
therefore increased by one. 

1 hereafter, the second pulse generator is activated which 
produces a low-going pulse at pin 4 of 1C5. This serves as a 
‘write enable' pulse for the memories. The contents ol the 
memory are therefore replaced by the counter output. This 
in effect means increasing the previous data in the memory 
by one. 

As such, the voter’s desire is recorded at the location 
corresponding to his choice. The pulse available at pin 13 of 
1C5 enables an astable which generates an audio tone. 1 his 
serves as an annunciator for indicating that the vote has 
been registered. 

The third pulse generator is activ ated next. This produces 
a ‘latch enable’ pulse. Further, since after pressing the ‘vote’ 
switch, pin 6 of 1C2 goes low, the outputs of ICIO arc held 
high. The latch registers a ’0000" on receipt of the ‘latch 
enable’ pulse. This is essential to maintain secrecy of the 
v oter. 

At the end of the day, the ‘results enable' switch is acti¬ 
vated. Fin 6 of 1C'2 is forced high which enables the key¬ 
board. Further, the contents of the memory arc diverted to 
the decoder; displays by ICs 24, 27, 30 and 33. As such, the 
displays will indicate the results of the candidate corres¬ 
ponding to the key pressed on the keyboard. 

Further, if any. person tries to cast vote to two persons 
simultaneously an invalid vote will be registered.. This 
happens because, if any key is held pressed after the ‘vote 
switch’ has been pressed, the latch resets and addresses 
‘0000’ location of the memory, thereby passing no benefit to 
the candidate. 

(Concluded) 
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TIMER 

A 'k v, ' oncept m tie> troriK lime PoDy s 
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ADVANTAGES : 
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■t I w-) mode of opera!iom|fe!ny < >: i 
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4 id tee 11 voltage rai m li< .>m 
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6 Avaiiobie upto 60 I >rs. Time: mi ye 
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Model 

Max PCB 

Uni 

Flow 

Dimensions in M.M 

IS 

1 

ISII 1 

2 lib x 40(1 

IS 

'? 

ISIl ■) 

TOO , 4 1 '0 

IS 

3 

isii a 

200 > SOU 

LC 

4 

ISI L 4 

32b x SSO 


PREFORMER 

Component Lead Cutting and Forming 


Adjustable Cutter and dies, 
Easy and rapid to set up, 
4 JSBr' High yield Low Cost, 

f ^ 2000 Jumper links per hour. 


Operations Configuration 

Cut and Bend 

1"®°! 

Produce vertical 

-flflh 

mounting by 
bending over long leg 

■™n 

cut to length - ITTTI- 

Jumper link 

n 

Stress relief 

fHinHi 

Vertical Stand off 

MIEUH) 

Transistor / Capacitor 

Spread. Cut b form 

Oa 


JANUARY 1988 


2 time cflGinEctt 


F.e. NO. 308 Mtoc Railway Station, 

Satara ViBaga Road. AURANGABAD 431 008 INDIA. 

let your technology move with time 

'. ""■ ■ ‘ • "TT ---r*-GARUD 















Silicon 

ere available in Reverse It Normal 
Polarities, from 
1.0 to 2000Amps./100 to 3000 PIV. 

i SWoon Controlled Rectifiers 
ere available in Convertor ft 
Invertor Grades. 
Upto 3000 Amps. M00 PIV. 
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Also aval labia 

• FAST RECOVERY DIODES 

• AVLANCME MOOES 
•AUTO MODES 

• ROTATING DIOOSS 

CRCSTA INSTRUMENTS 

714. Pcrakh M-kti . 39. Kannady 9ndg« ■ 
Opart Houaa. Oombav 400 004 
Tal.: 392901.397933 • Tala» 011 -6973 


MAKE WAVES WITH "SYSTRQNICS" OSCILLOSCOPES model 550 

* FiHly Solid State Using ICs 



e Ruggedised, Defence Approved 
e Plug Ins For Versatility 

* Wide Band Width. DC-60 MHz 

* High Sensitivity 20 al V/DIV 

* DC Coupled Z Modulation 

* Rectangular CRT Wnn PDA 

* Built in Delay Line 

* Delayed Sweep 

* XI0 Magnifier 

* 1 KHz Calibrator 
e Dual Trace 

* 0 K 10 cm 2 Display Area 

PUIG-INS 

« BY2A Dual Trace, 8mV/cm. Add ft Subtract 
1 mV/cm Cascaded Sensitivity 

* 6Y4 Four Trace 

e 5FC1 Single Trace With 100 MHz Frequency 
Counter 

* 6 DM1 Single Trace With 3 Yx Digit DMM 

* 5PS2 Dual Trace With Triple Power Supply For TTL 
And Op Amp ICs 

* 6Y22 Differential Amplifier For Power Lina 
Engineering Applications 

* BY7 Low Noise High Sensitivity Differential Amplifier 
(20 /U.V/ cm) 

* 5X2 Delayed Sweep Single Shot Facility 

* 5X1 Standard Time Base 

* 6CD1 Curve Tracer For Display of Dynamic 

Characteristics of Active Devices _ 

Choose other Models from the widest range in the 
country Portable (BOB/DM. BftO^DP) or Laboratory, 

Plug Ini (520 - Low Cost DC-20 MHz, 815-DC - 
35 MHz) or Stand Alone (506/S. 605/D, 510/D. 

516/D. 616/S, 525/D) Band wkRh 6 MHz to 50 MHz. 
Sing!*- Dual or Four TYeoee TV Line, Frame or Me )m 
Trigger, Frequency Counter, Digital Multimeter. 

Power Supply or Curve Tracer Option. 


SYSTROMCS 

89-92, taduMnil Aral, f & N»roft» ' 
AhfiMd4Md3S2 330 
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For more information, contact: 

COMPONENT TECHNIQUE 

8. Orion, L.P. Road, Andhen (W), Bombay-400 058. Tel: c/o 4224066 


l.tnttiumnt CmT-220 
For DlgtU TsMe Top , 
Toot Instiument 
2.lnotrumant Cae 
T-220H H “ 145 MM. 
ForArudoglnstnimenta. 
3. DIN STD Ino t i u mxt 
CaerCnacttr 
96 >96 • ISO 
4.Instrument CM 
96 ■ 48 « 90 
14 DIN STD 

5 Thumb Wheel Batch. 
T-21 

6 Coded Push Button 
Batch T24 

T—24 W = 76mm 

7 Hend Held Instrument 
Csse-T-29 

29 » 81 » 145 
8-Annunclttor KiT-34 
54 « 54 mm 
* Zero Insertion Force 
40 Pin DU. 1C Socket 
lO.Besel For 3V4OI0t 

11 Instrument Clamp- 
10200 

12 Instrument Rest Kt 
T—13 
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• EHT TRANSFORMERS 
(ALL MAKES) 

• DEFLECTION YOKE 

• LINE-DRIVER TRANSFORMER 

• LINEARITY COIL 

• TUNER 
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Contact MICROPACK 


and touch tomorrow 


rTTfTl Micropack 


MICROPACK LIMITED 3 

Raghavendra Complex 

418/1, 10th Main, IV Block, g 

Jayanagar, Bangalore-560 011. •£ 

Ph. 41232 Grams: ‘MICROPACK-Bangalore’ | 
Tlx.; 0845-8429 PAC IN fi 



VARITRANS 



CONTINUOUSLY VARIABLE 
AUTO TRANSFORMERS 

TRUSTED NAME FOR THE CONTROL OF 
VOLTAGE. CURRENT, POWER. - 
HEAT. LIGHT, SPEED. 

Available in current ratings from one ampere to 
Hundred amperes. Single/Two/Three phase; 
air/oil cooled. Conforming to I.S. 5142-1969 


ELECTRICALS 

CO Box 16721. MAZAGAON, BOMBAY 400010 PHONES 851 74 77 / 80/60/8512168 
GRAMS LUMINOUS'. TELEX: 011-5104 


looking for 
import 
substitute 
for this bulb? 



Jutt some of the lamps made in an unusually large number of typei 
ratings and sues come either wire ended or bated io (it in any available 
holders in the market. It may be jutt what you need Sir an exirting 
or a New Project. A few minutes with our catalogue for what you are 
seeking, will certainly convince you. So, why not gel our catalogue. 


■ convince you. So, why not gel our catalogue. 



























-construction 

Versatile Tester with 
Audio Indication 

Each component of this simple 
oscillator circuit can be replaced to 
check faulty components, and 
provide several other applications 
too! 


H ere isa simple but versatile continuity tester lor 
checking resistors, capacitors, wiring connec¬ 
tions, transformer windings and electric bulbs 
etc. It not only tests their condition but also 
indicates the approximate range of component value. 

Moreover, it helps in testing semiconductor devices such 
as diodes and general-purpose transistors. Interestingly, it 
can identify their leads if their marking of actual pin code on 
the casing or on the package has been erased. It can even 
indicate whether it is a pnp or a npn transistor. Thus, an 
unknown transistor can be easily identified, both for its type 
and leads configuration, in many cases successfully. 

in addition, the tester can probe the condition and quality 
of loudspeakers and dry cells too. It may be noted that 
batteries are actually checked here under load and thus give 
a realistic picture. The loudspeaker is similarly tested under 
true dynamic conditions, and so even its audio frequency 
characteristics can be monitored. Testing a loudspeaker 
with a multimeter or with any simple meter is not possible 
But this tester does it! 

The tester can also be used as a musical toy, water level 
indicator, rain alarm, soil moisture tester, body resistance 
tester and so on. For all this, it requires just five standard 
components. 

Simplicity of the circuit, single 1.5V dry cell operation, 
and an audible indication are the novel and useful features 
of this arrangement. Anyone can afford this fail-prool tester 
which can be fitted in a plastic box of the si/e of a pocket 
transistor radio. The speaker alone limits the size of tester 
assembly.. ~ 

In the circuit, T1 and T2 form an audio oscillator with C l 
in the feedback loop. The two transistor stages provide the 
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oscillator requirement ol proper phasing ol 360" between the 
output and input automatically. I lie Iceilback is coni rolled 
by the time constant of R1 and Cl which contiols the pitch 
of the tone. The output of the transistors has low impedance 
and works best into a low impedance speaker of 4 to 16 ohms 
directly. 



The versatile continuity tester circuit which has numerous 


applications. 


PARTS LIST 

n 

BCIOHC npn silicon transistor 

(2 

BC'177 pnp silicon transistor 

Cl 

0.22/af polyester 

Rl 

22-kilohm, >4watt. ±5% carbon 

BATT. 

1.5-volt, pcnliglu cell 

LS t 

K-ohm loudspeaker 

Testing probes, general-purpose board, 


battery holders, connecting wires etc. 
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A single 1.5V cell gives enough volume for continuity 
tests. If one needs more volume, two or even three cells may 
be connected in series. 

The circuit’s operation is virtually fool-proof and almost 
any audio transistor will function in the circuit. The values 
of R1 and Cl need not be precise. Even Tl and T2 can be 
interchanged by reversing the battery polarity. 

It is not necessary to use any extra switch for switching the 
tester on and ofl. When the tester is not in use, the battery 
faces only the collector to emitter resistances of transistors 
in non-conduction state of no bias drive. These resistances 
are high enough to limit the.leakage of battery in idle condi¬ 
tion. However, if the tester is idle for too long a period, the 
battery may be removed from the tester circuit to avoid 
leakage. 

As continuity and resistance tester 

When the continuity probes are open, the circuit is inef¬ 
fective and no current flows. On connecting the unit under 
test across the continuity probes, il there is' proper conti¬ 
nuity through the unit under test, the sound is heard. 

It is possible to test the continuity of electric bulbs, trans¬ 
former windings, chokes, inductors, electric heaters, stove 
elements, wires, cables, power cords, hot plates, ovens, 
switches, I V antennae and printed patterns in eircuit 
boards. However, while testing continuity, the capacitance 
test probes should be left open. 

This continuity tester uses only 1.5 V supply and hence is 
quite safe for testing many sensitive components too. With 
many multimeters, we are unable to check the continuity of 
IM or higher resistors as the needle reluses to move. But this 
tester emits sound even in that range. 

Resistors ol near-/cro to over I megohm can be tested by 
connecting them across the continuity probes, while keeping 
the capacitance test probes open. For higher resistances, the 
tone frequency becomes lower. For very high resistances, 
instead of a continuous sound only ticking sound is heard. 
Thus it gives a fairly good indication of the value of resis¬ 
tance under test, by comparison. 

As capacitance tester 

For testing capacitors, the continuity probes should touch 
each other and the capacitor under test connected across the 
capacitance test probes. Capacitors in the range ol 0.22/uF to 
250/iF can be tested easily and directly. 

Here also, with high value capacitors, ticking will be 
heard and the ticking rate becomes slower with higher value 
capacitors. For testing lower value capacitors, say down to 
0.0 ImF, Cl should be disconnected and R1 should be 
increased to about 150 k. The electrolytic capacitors should 
be connected with proper polarity, as indicated in the capac¬ 
itance test probes. 

The circuit is safe even while testing: a short-circuited 
'Qppacitor, in which condition it gives no sound. Thus it 
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indicates the short without damaging itself. 

As diode tester 

The diode under test should be connected across the 
continuity probes, keeping the capacitor test probes open. 
This tester monitors the diode’s action and gives an indica¬ 
tion of reverse resistance too. 

If anode of the diode is connected to positive marked 
continuity probe and cathode of the diode is connected to 
negative marked continuity probe, a good diode allows the 
oscillator to work and so a continuous sound is heard. If the 
diode’s connections are reversed, the reverse resistance 
comes into the circuit. For an ideal diode no sound should 
be heard. However, most diodes have limited (very high) 
reverse resistance which is indicated by a ticking sound. The 
ticking rate gives the quality of reverse characteristics. 

If the diode is open, it gives no sound in both directions. If 
the diode is shorted inside, it gives the saipc continuous tone 
in both directions. 

Even if the correct diode leads are not known, this tester 
can be used to identify the anode and cathode leads cor¬ 
rectly. Normally, a dot on the diode’s body indicates the 
cathode terminal. If this dot is not visible, this tester helps to 
identify the leads. 

Because of 1.5 V operation, this tester is safe for testing 
sensitive signal diodes as well. Some multimeters use 3 V, or 
even 9 V. and are therefore unsafe for testing voltage sensi¬ 
tive components. 

As transistor tester 

If it is a general-purpose transistor, you can test its leads 
as well as performance. Short-circuit the continuity probes 
and make sure of sound from the loudspeaker. 

For testing a pnp transistor, replace T2 with it and try it in 
T2’s socket randomly in all of the six possible ways. Change 
the positions of leads until the circuit oscillates and produces 
sound. Leads of the transistor in this position obviously 
correspond to that of the good transistor T2 it repraced. if 
oscillator refuses to work in any of the positions, the transis¬ 
tor is faulty. 

Similarly, an npn transistor can be tested in the socket of 
Tl. If even the type of transistor is not known, it may be 
tested one by one in sockets of Tl and T2. 

Some transistors like AC 126 and AC 128 give feeble 
sound when emitter and collector leads are interchanged. 
This also helps in identifying transistor terminals. 

Base-to-emitter and base-to-collector junctions pan be 
tested for diode action by connecting them across the conti¬ 
nuity probes. For a npn transistor connect the base to the 
positive marked continuity probe and connect the emitter 
and collector one by one to the negative matted probe. 
Good junctions permit the oscillator to work and sound is 
heard. If the connections, are reversed it should give no 
sound or only ticking should be heard. 5imjjariy, pftp tran¬ 
sistor’s base-to-dmitter and base-to-collector junctions can 
becheqfce|. ' ■. ;□ 
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As loudspeaker tester 

Testing a loudspeaker is tricky. By merely testing conti¬ 
nuity of speaker’s coil full information is not obtained about 
the working condition of the loudspeaker. Doubt persists 
about the paper cone condition and the state of fixture of the 
coil and the cone. The best course is to test loudspeaker in its 
actual dynamic state of working for true evaluation, for 
testing any low impedance loudspeaker, all that is required 
is to replace the actual loudspeaker in the circuit with the 
loudspeaker under test and observe its performance. 
Remember, the continuity probes must be shorted for test¬ 
ing. Pul a variable potentiometer either across continuity 
terminals or in place ol R I and observe the change in sound 
by varying the potentiometer. Ihus, the audio characteris¬ 
tics of a loudspeaker or transistor used can be studied. 

l-.xcepl lor the loudspcakei, rest of the circuit can be lilted 
into even a matchbox. So this simple gadget can help in 
on-the-spot evaluation ol loudspeakers while buying them 
in the market. I his tester is ideal to check the low-cost 
loudspeakers, no two pieces ol which behave identically. 
For checking quality products this tester may not serve w'cll, 
except forgiving information whether the unit is functional 
or defective. 

As musical toy 

Replacing resistor Rl by a poicntiomeiei 01 by a bank ol 
resistors and switching them into circuit sequentially, 
changes the testci into a musical toy organ. C house resistors 
in the range ol 10k |to 100k in steps ol about 10k for good 
results. Rcmcmbei. it needs only single penlight cell, though 
two cells may be used toi inoie sound. 

As water level indicator/rain alarm/soil moisture tester 

The continuity probes can be used foi water level indica¬ 
tion too. When both probes are immersed in water, the tester 
emits sound. Arrange the probes such that one of them is 
near bottom of water tank and the other near Us top. w here 
the level is to be indicated. I hus it can be used to switch oil 
the water booster pump when water tank is full, on hearing 
the sound. 

1-or rain alarm, the probes may be left outside in the open, 
lined in a container for collecting rain water, with some 
spacing in between them. When it rains, the rain water or 
rain drops bridge the circuit to produce an audio alarm. 

1-or soil moisture tester, the probes may be made of two 
suitable lengths of brass rods. I he circuit can be used to test 
the water content ol pot plants. An advantage ol this tester is 
that the probes enable the soil beneath the surface to be 
checked instead of just relying on its surface condition. 

By holding ihe two probes in both hands, one can also 
compare the body resistance! The tester produces a ticking 
sound. If the probes arc held more firmly, the ticking rate 
becomes laster, indicating a fall in contact resistance. I bus, 
it shows that the contact resistance at the skin constitutes a 
major portion Ol body resistance, if the hands are mois¬ 


tened. the ticking rate increases further. 

As battery checker 

A multimeter tests the battery voltage but not the quality 
ol the battery. I he mere testing ol open-circuit voltage is not 
at all an adequate lest. I he test should be done on load, i.e., 
while testing a batten voltage with multimetei. Shunt the 
battery with a load and then test its voltage. 

Instead, this simple tester may be used lor the same pur¬ 
pose. 1 or testing the battery (or dry cell), connect it in place 
ol the circuit’s battery terminals with proper polarity. 
Ol course, while testing single cells il the butlciy tetminals 
arc reversed, it causes no harm, except that the tester refuses 
to work. Ihe circuit components are quite sale even with 
reversal ol a single cell’s voltage. 

Quality of battery can he judged Iron) the sound pro¬ 
duced. A fresh or good balteiy gives mote sound. An old 
and used battery produces faint sound. Ihe 'dead' ballery 
produces no sound at all. 

> on can lest batteries oi diy cells I mm I 5 \ to \ . 1 \en 
the button cell used in your watch can be inithlully tested. 
Ibis also implies that this tester can he powcied by even a 
button cell to make it compact. Short the continuity piobcs 
and leave the capacitance test probes open while testing 
batteries. 
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Stereo Amplifiers — Maintenance and Repair 

by Nishi Nakra. ENBEE Rs. 27.00 
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Announcing 
The Easy To Use 
Automatic Coil 
Winding Machines 

TANAKA brings you the finest in 
single, and multiple head (8x2). 
spindle and flyer type wire winding 
machines and coil tape wrapping 
equipment. All our Tanaka winding 
machines are microprocessor con 
trolled to eliminate cams and 
gears — to make set up and 
use easy. 

We can wind wire sizes from 
0.02 - 2 mm with turn accuracy 
of ± 0 T And our microprocessor 


makes sectional, pyramid 
and layer windings easy. 

Some General Siieaficationb: 
Spindle Speeds up to 
10000 RPM, Winding 
width -- up to 80 mm. 

Three control units 
available depending on the 
complexity required in coil 
patterns. 

Call or write us today for 
the finest in automatic wire 
winding technology! 


r 






Manufactured By: 

TANAKA 8EIKI CO., LTD. 

11-18, Mita 5-Chome, Minato-ku 
Tokyo, JAPAN 
TEL: 452-2201 
TLX: 2422459 TANAKA 


Agent in India: 

KADIMI INTERNATIONAL 

7-A, Connaught Place, Kashi House 
New Delhi-110001 (INDIA) 

TEL: 345364 

TLX: 31-5172 YUKT IN 


82 


ELECTRONICS FOR YOU 


Beautex 









ELECTRONIC ACCELERATORS 

Series ELV Series i LU 

direct-action single-resonance 

continuous operation mode high-frequency pulsed operation 

employed in all kinds of industries in radiation- chemical cycles: 


lo pioiiuu,' heat-setting parts 
11> modify by tadialion cabling and winrig 
with polyethylene insulation 
to produce expanded polyethylene 
to piodute extiuded industrial nihhei parts 
lo si'lidily coaling layeis regaidlisss of the 
Paso suit,ice (polymers, metals wood, papei 
(■.main ICS) 

- qiain riesinsei liyation 
waste v.atei tmalinent 

E nei yy and average ai rpleialoi htiam strength 
maximum ’auqe ol measuieinent 

ELV-1 ELV-2 ELV-3 ELV-4 ELV-6 ILU-6 

Mev 0.4-1.0 0.8-1.5 0.5-0.7 1.0-1.5 1.2 0.5-2.0 

kW 20 20 50 50 100 20 

ILU-7 |LU-8 
MeV 2.0-3.0 D.5-0.8 
kW 50 io 

ILU-8 and ELV-6 accelerators can be delivered with 
individual radiation protection. 

Round-the-clock operation 

INDUSTRIAL ACCERLERATORS STAND FOR : 

■ a higher rate of the cycle piocess 

- ledu; ed prodiK tion tost 

- minimi/ed chemu a) and hr tat pollution ol the 
environment 

improved product quality 


V/i' * 




L KpnMCtf t y 


R] lEtfisnabEHport 


32/34 Smotanskaya-Sennaya pi., 

Moscow 121200, USSR 

Tel 244-32-85 Telex 411328 TSE SU 
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Inexpensive Electronic Switch 
for Audio Signal 

Anyone who has assembled a preamplifier will appreciate 
the fact that the complexity associated with switching audio 
signal is proportional to sophistication of the playback sys¬ 
tem. The audio signal must be sent, forexample, to monitor, 
tone correction stages, special effects, and so on. In other 
words, there are lots of cables which either have to be moved 
from one place to another or some switches are necessary. 

Frequently, mechanical switches are used for this, but 
these switches are available only in a few standard forms and 
arc generally ol poor quality. Moicovcr, mechanical 
switches are found hopelessly inadequate, especially, tor 
remote control. Imagine the convenience of changing from 
record player to tape recorder, without leaving the comfort 
of your chain 

In case you want to have your audio equipment with 
touch switches or membrane keys you have to go for elec¬ 
tronic switches. With electronic switches the designer is only 
bound by his budget and imagination. This circuit is meant 
to relieve you from the limitation of budget so that you can 
stretch your imagination to make a beautiful audio 
equipment. 

There are various ways of switching audio signals (FE I, 
OTA, CMOS switch etc). The circuit described here is a less 
known one. 

Heart of the circuit are LEDs. When an LED is forward 
biased with a biasing current of about 20 mA it offers a 
negligible AC resistance. But it offers about one megohm 
resistance when unbiased. When a biasing current ol about 
20 mA passes through an LED its volt-amp curve is fairly 
linear. Therefore, for an audio signal of small amplitude 
(about 100 mV) the harmonic distortion induced will be well 
under the 0.3% limit of hi-fi. 

Transistors I I and 12 (similarly I T and 12 fare con¬ 
nected in regenerative mode. When SI (S2) is pressed 
momentarily, the current gets I I and 12 (also I I'and 12’f 
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into conduction. A DC of about 20 mA flows through Rl, 
Dl (RT, Dl'land R3. Thus AC resistance of path CI-DI- 
C2 (CT-DI'-C2 ) conies down to a lew ohms from about a 
megohm and the audio signal goes from channel-1 (channel- 
2) to output. 

On pressing switch S2* (SI) momcntarilv 11' and T2' 
(11,12) start conducting. Owing to this, current potential 
of point A rises lo such a level that I I and I 2 slop conduct¬ 
ing. So audio signal horn channel-2 lchannel-1) goes to 
output. 

Capacitors Cl, CT. C2 eliminate DC from appearing at 
input and output. Resistors R2. R2' limit the noise current 
to cnsuic stable opeiation I he 1 I D also gives a visual 
indication ol the ‘on’ channel. Switch S3 is provided to 
switch off both the channels. 

II you get distortion while using aux. output of a tape 
recorder as source which has signal amplitude higher than 
100 mV, connect a 100k resistors in series with Cl and Cl' in 
the input. Also check for 12.4V potential dilleienee across 
R3 to ensure that a proper biasing current is passing thiough 
the diode. 

If more than two switches are necessary the circuit from 
I I to Dl must be repeated. For remote control, a 15V signal 
at points marked A. PI and P I' has to be applied. I his will 
cause the same effect as pressing switches SI, S2 and S3. 

SOUMYANATH clIAI l TRJ1L 

Boatman’s Puzzle Game Using 
Single IC 

This circuit is a logic implementation of the boatman's 
pur/Jc. Although various circuits arc available, the unique 
feature of the circuit is that it uses only one 1C. Asa result, 
this circuit is very simple and compact. 

The boatman has to take the lion, the goat and grass from 
left bank of a river to its right bank. At the start ol the game 
all four switches must be open. 
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A ‘0’ indicates leftside, whereas T indicates right side. 
Also Y= I means that the condition is not allowed. 

Now the conditions giving Y - 1 are ORed using the diodes 
Dl to 1)6 and then light up a red LED. The green LED 
indicates that the game is over. 

Since the circuit uses only one 1C and a very lew number 
of parts, it can be constructed on a veroboard or on any 
general-purpose 1C board. 

ASIIOK k. MIX.Ill 

4-bit Binary to BCD Converter 

Four-bit binary to BCD conversion is otten required in 
digital circuits to display the 4-bit binary data output from 
counters, latches, shift-registers etc I he circuit presented 
here performs a 4-bit conversion I mm binary to BCD using 
only two common digital ICs: a quad 2-input N AND and a 
quad 2-input LX-OR gate 1C. I his results in a compact 
circuit layout tor this converter on the PCB. Four active 
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DIRECT OR DECODER/DRIVER 

TRANS DRIVER 



high outputs. Q0 to Q3, are available for the BCD ‘units' 
output and two complementary logic outputs Q4 and Q4 are 
available for the ‘tens’ output. 

The truth table for the conversion is also shown. For 
binary inputs A to D having values from ‘O’ to ‘9*. the active 
high output of the ‘tens' (Q4) remains low, while the active 
high outputs' of the ‘units’ (Q0 to Q3)givc a BCD output of 
‘0’ to ‘9‘ correspondingly. For binary inputs between ‘10’ to 
‘15’, the active high output of the ‘tens’ remains high while 
the ‘units’ output gives a BCD output of ‘0’ to ‘5’ 
accordingly. 

These active high outputs can be used for further logic 
operations or for driving displays. The 'units’ 4-bit BCD 
output can be fed through a suitable BCD to 7-segment 
decoder/driver for driving 7-scgment displays. The ‘tens’ 
active high output can be used to drive the ‘tens’*!*display 
through a suitable transistor driver. If the display for the 
‘tens’ is a common anode type with sink current less t han 
about 14 mA, then the active low output of the 'tens' (Q4) 
can be used to directly drive the display, saving further 
components. 

S.K. BISWAS 
ELECTRONICS FOR YOU 
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Direct descendants of two great technologies 
the Lakshml range of contactors and relays. 
Bom of an indo-swiss connection... 
backed by marketing thoroughbreds. 



Lakshmi Electrical Control Systems is a 
Lakshmi-Sprecher+ Schuh collaboration 
geared to produce contactors, control 
relays and thermal overload relays for 
the Indian industry The Lakshmi range 
consists of control relays CS3. 
contactors CA3 and thermal overload . 
relays CT3 that are supplied with the 
"SLIDE ON' Auxiliary Contact Box in 2 
and 4 pole to provide the requisite 
configuration of contacts. 

consider the range: 

Control Relay CS3 

Contactors CA3-9to30A 

Overload Relays : CT3-0.10 to 32 A 
Some special features of the 
Lakshmi contactors and control 
relays: 

* Coil change without disturbing 
connecting wires 

* Can be mounted on any plane - with 
screw fixing or din rail mounting 

* Saves valuable mounting space 

* Definite pull-in at 0.85 Us. 

* ON or OFF operations in one 
movement 


• Reliable operation from - 25° C to 
70°C 

• Offers flexible contact arrangements 
Advantages of the lakshmi 
overload relays. 

* 2 independent auxiliary contacts 

* Built-in single phasing protection 

The Lakshmi range conforms to 
the isi specifications as follows: 
Control relays CS3: IS: 6875- 
1973 and IEC document 17B &41 
Contactors CA3: IS: 2959-1975 
and IEC 158-1 

Thermal overload relays CT3: IS: 
3842-1966 Part IV and IEC 292-1. 

Backed by Best & Crompton 
expertise: 

The Lakshmi range is marketed by 
Best & Crompton. People who have 
over 75 years experience in electrical 
installations both in India and abroad. 
People who are well-known for the 
manufacture and marketing of 
electrical goods. People who offer the 
Lakshmi range an entire back-up of 
services. 


Lakshmi 

Electrical Control 
Systems Limited 


LEC$...and this is just the 
beginning 


AVAILABLE 

nahonwim 


For further information contact: 

Best <-» Crompton 

Best & Crompton Engineering Ltd., 

29, Rajqji Saloi, Madras - 600001, or its 
branches at Bangalore, Baroda, Bombay, 
Calcutta, Coimbatore, Ernakulom, Madras, 
Madurai. New Delhi, Secunderabad, 
Vijayowoda.and Visakhapatnam. 


■R+SCHUH C( 
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MUST FOR ELECTRONIC INDUSTRY, 
REPAIRS-SHOPS & HOBBYISTS 


Diamond 

Desoldering Pump: 

Sucks the molten solder instantly. Increases efficiency 
in PCB assembly work, fault finding and repairing jobs. 


Threseal 


Features: 

• Sturdy durable construction 

• lotion nozzle assembly 
available as spares. 

• Ex-stock delivery. 

• Economically priced. 

• Regularly exported to - U.K., 

W.Germany, Singapore, USA etc. 

Trade and Export Enquiries. 

r\ l ndu8tria l Electronic 
LlEAPJ & Allied Products 

1423, Shukrawar Peth, PUNE 411 002 (India) 
Telephone: 446241 Gram SEFOTAKE 
Telex : 0145-333 MCCI-IN-Via SEFOTAKE 




AMI1V9V4MM Adhesive 

Fast Bonding Triple Action Adhesive for: 

• bonding wood, leather, rexine, cloth, 

• locking, nuts by sealing threads, 


rubber, metal labels etc. 


stopping leakages 


in gaskets, taps, roofs, 


Available in tubes. 


tins and drums 




re ¥ '•■1 Available on the counters of Electronic 
Component Dealers throughout India 


Distributors 


Precious Electronics Corporation 


52-C Proctor Road,Grant Road(E) Tel. 270563. 


Sales & Agencies 

3575 Netaji Subhash Marg. 
New Delhi 110 002. 


BOMBAY 400 007. Tel 367459. 

• 8Athipattan Street, Mount Road, 
MADRAS ^00 002. Tel. 842718. 


General Radio Co. 

6 Madan Street. 

Calcutta 700072 Tel.27-1368. 


(pig) 

METALLISED POLYESTER 
& POLYCARBONATE 

Range 

CAPACITORS 

0 001 mid lo 10 mfd 

Voltage 

63 VDC to 1000 VDC 

Tolerance 

1,2, 5 & 10% 

Specification 

JSS 50204 & IFC 384 

Authorised Dealers ■ 

Ahmedabad 

M/s Chotalal Dos hi 

Bangalore 

Aaren Agencies 

Bombay 

Amar Radio Corprn 

Sangeeta Electronics 

Calcutta 

Apex Electronics (B) P Ltd 

Naar Trading Corporation, 

General Radio Co. 

Delhi 

Naresh Radio Corporation 

Smd Electronics 

Hyderabad 

Aradhna Electronics P Ltd 

Madras 

RLC Electronics 

Kay Radio Corprn 

Pune 

Seshasayee Bros P Ltd 

Angel Electronics 

Unisiar Enterprises. 

DESAI ELECTRONICS P. LTD. 

GHORPADE PETH, SWARGATE. PUNE 411 002. 

Gram: DECTRONIX. PHONE : 449148. 


FREE DOMONSTRATION OF 

KITS 

1. AMPLI DECK WITH 30 + 30 WATT STEREO 
AMPLIFIER 

2. STEREO AMPLIFIERS 7 + 7 WATTS 

20 + 20WATTS 
30 + 30 WATTS 

3. EQUALISER 

4. CLOCKS-TABLE. WALL- 
QUARTZ 

5. CONNECTION TESTER 

6. TRANSISTOR TESTER 

7. POWER SUPPLY 

PLEASE VISIT 

BAJAJ BROS 

NO. 1A GANESH NIWAS, TARA TEMPLE LANE 
LAMINGTON ROAD, BOMBAY-400007 
TELEPHONE: 383086 
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Product 


RajStsndard Micro Switches senes are single 
pole snap actinohawng one normaity open 
..and one poopMly closed contacts. The fixed 
■and moving contact* ere to) pure silver whe- 
' reas die otrtrStihp torcei«425;0 : ?rfOTSx) • The 
operating mechanism is of beryllium copper 



to monitor levels of Overhead tanks and has 
the ability to Withstand the rough weather 
condition for waterworks departments, Irri- 
gation departments. PWD department* and 
others as Walk ,' 1 » 

Contact: industrial Marketing & Services, 
42/1243, Nehru Nagar, Kprla (East), Bombay 
.400024. 


The versatile Single Sheet Feeder is patentee 
and based on well established principles lot 
the modern computer printers, based on new 
patented Multimatic concept of Easifeed Cut 
Sheet Feeder always of the same design and 
bracket for attachment appropriately 
designed for every printer model. 


ST AND AMD MICRO SWITCH 

trident spring having exceptional repeat 
accuracy and a very long electrical and 
mechanical life. it has a wide application in 
industrial and, electronic controls. 

Contact: Chawta Trading Company, toil, 
Bhagirath Palace, Chandni Chowk, Deity 
110006. 

QUICK-CONNECT TERMINAL BLOCKS 

TEC’ Terminal Slocks are a completely new 
copdeptip terminal connectors. For fixing the 
cables, there is no need of soldering, screw¬ 
ing or rising tags. A pushbutton clamping 
enables rapid connection or- release. Just 
push' end 4riseif'the cable add it gets fixed. 



shutm*0e* , 

Edsifeed has no electronics and clips on 
straight to theprinter: No power connections 
are required, it can handle alt paper sizes up 
to A4. Paper dan be replenished without stop- 



QUICK-CflMNtCT TS AM INAL BLOCKS . 

Moulded in.high grade, rigid glaisef iltad poly¬ 
carbonate moulding, these can withstand500 
volts and accept wires up to 4mih‘ cabteaize. 
Rated at 36 amps, each block has 4 ways. 
Contact: Asia Electric Company, Tatars Man¬ 
sion, l32A, Anty» Besant Road, Btortt, Spin- 
bay 400018.- , ^ > ’• 

LIQtHi imi CORTSOiLER ■ 

Russo. Stoetrorrtc industries has mceqgy 
devetope&rtew. etoctronicLiquid Level 
troller. fMpKtoe of the h)$Wvmdnl if medtopf 

specials togiiSpyCmaterisi whigM* tom 

even to theznost cotrosiws. o r. r , :;: 

'. The tovtf is.'especfl^ design*^' 


ping print run. 

Contact: Brisk Electro Sales Pvt Ltd, 394-A, 
Lamington Chambers, 2nd floor, Lamirigton 
Rdad, Bombay 400004. 

WIRE DISPENSER TRAY 

Dispenser Tray is the ideal unit for neatly 
organising pre-cut or cut and stripped wires 
to be used for assembly operations, wire har¬ 
nesses, etc in .the electrical and . electronic 
industries, If contains fourteen slots to allow 
a variety of different types and lengths of 
Wires to be inserted: and dispensed from a 
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single portable unit. Each slot can hold from 7 
to 59 wires, depending on their outside 
diameters. 

The wires are held m the slots by use of 
Special foam. Groups of wires are easily 
inserted by pushing them into the foam. The 
foam then allows only the wire or wires being 
pulled to come out of tne slot, leaving the 
remainder intact, neatly organised, until 
ready for dispensing 

Two spools incorporated into the unit allow 
wires of varying lengths to be used without 
tanking. Long lengths of wire can be 
wrapped around the spoots and will easily 
pull out without disturbing adjoining groups. 
Contact: The Eraser Company, Inc., P.O. Sox 
4961/Oliva Drive, Syracuse, New York 13221 . 

MULTIPOINT RECORDER/LOGGER 

Multipoint Recorder/Logger with the power¬ 
ful math option provides a new level ot on¬ 
board data manipulation capability by way of 
an easily used *block' approach. An extensive 
set of mathematical and Boolean operators 
can be combined to define a channel based 
on a simple or complex algorithm. Twenty- 
four different block operators are available. 



MULTIPOINT RSCOaOtWlOatWA 

The RS232C communication interface is a 
convenient communication port that allows 
the user to select word length, parity and 
baud rate and also determine the reporting 
interval. With this new option, the MAL's 
‘setup memory' can be transferred toan intel¬ 
ligent storage device such as a PC, or printer 
or another MRL. 

Contact: Eaterline Angus Instrument Corpo¬ 
ration, Box 24000, Indianapolis, Indiana 
46224. 

REVERSIBLE SYNCHRONOUS 
SEARED MOTOR 

The most sturdy, compact, high starting 
torque, self and instant start, Geared Reversi¬ 
ble Synchronous Motor operates on 240V or 
110V * 10 %V, 50 Hz supply and consumesless 
than 2.5 or 5 watts. The basic motor speed is 
; Jp or 500 or 1000 RPM and with suitable, 
gpartrain output speed can be available from' 
t'l aec/rev to 158 hours/rev. This motor can toe 
, directly used as a drive tor motorised potenti- 
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ometers, eddy current drives, servo applica¬ 
tions, colour photo printers etc. 

Contact. Vishal Electromag Industries, D- 
202, Bonanza Industrial Estate, Ashok Chak- 
raverty Flood, Kandivli (E), Bombay 400101 

STATIC ELIMINATION AIDS 

Assembly and handling ot sensitive compo¬ 
nents and sub-assemblies requires static 
elimination and protection Irom electrostatic 
charges. A variety of antistatic products are 
now being made in India These static elimi¬ 
nation aids for electronics assembly are 
antistatic work stations, antistatic computer 
rooms, conductive rubber floorings/floor 
mats, conductive rubbei sleeve protocteis, 
conductive rubber aprons, conductive rubber 
seat covers and back rests, warning signs, 
antistatic component bins, antistatic plastic 
bags in various sizes and antistatic wrist 
straps. 

Contact: S 0 Rubber Pioducts. D-59, I.D A . 
Jeudimetla, Hyderabad 500855 (A.P.). 

OFFLINE DATA ENTRY TERMINAL 

Offline Data Entry Terminal has a 30.5cm 
CRT tor displaying full records and formats 
(maximum 512 bytes) along with cursor, 
operation modes and error messages Det¬ 
achable keyboard has ASCII alphanumeric 
keys, numeric pad, edit function keys Data 
tile and directory structure are compatible to 
the CP'M operating system 
Contact: O E'N Micro Systems Ltd, P B. No. 
2. Vyttila, Cochin 682019. 

PCB RELAYS 

PLA introduces PCB relays which have all the 
salient features of then series M relays. Series 
PCB relays are suitable for mounting on PCB 



boards as the name implies and are available 
with 3 changeover and 2 changeover con¬ 
tacts with standard coil voltages of 12V and 
24V DC 

Contact, Sai Electronics (A Div. of Starch & 
Allied Industries), Thakor Estate, Kurla Kirol 
Road, Vidyavthar (West), Bombay 400086. 

CHART RECORDER INKS 

Chart Recorder Inks can be used with all 
types of recorders without any modification. 
The ink is permanent and would not fade or 
wash away It does not clot, dry out and works 
well under widely varying conditions of 
humidity and temperature as encountered in 
industrial environments Also, it does not 
spread on paper and spoil the recorded trace. 
It is neutral and non-corrosive. 

Contact. Kants Master Clock Mfg Co, Clock 
House, 191 Saket Nagar, Indore 452001. 

UNDERWATER LIGHT METER 

The Under water Light Meter measures the 
light intensity under water The instrument 
has got an underwater probe which can be 
lowered to depths in reservoirs or ocean by 
means of a suitable frame The portable elec¬ 
tronic unit operated on self-contained supply 
indicates the light intensity in a digital LCD 
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meter The instrument calibrated for light 
energy measurements is useful for estimating 
the solar energy available for photosynthesis 
action underwater 

Contact: Environmental System Engineers. 
Kadavanthra Road. Cochin 682020. 

FIBRE OPTIC TEST EQUIPMENT 

Three new instruments for servicing optical 
fibres have been launched by THORN EMI 
Instruments UK. 



FIBRE OPTIC TEST EQUIPMENT 

The optical power meter is designed to 
measure light emerging from optic fibres of 


diameter upto 1mm and is battery powered. 
Readings are given in dBm and displayed on 
an LCD readout, ft can be used to determine 
the attenuation, splice and connector loss in 
an optical fibre link by measuring signal lev¬ 
els at either end or at various intermediate 
points. Fibres can be connected directly to 
the instrument through a versatile range of 
adaptors. 

The optical light source injects light into an 
optical fibre cable of corediameter upto 1 mm 
and enables the attenuation throughout the 
link to be determined. Powered either by 
internal re-chargeable cells or from a mains 
supply, OLS510 is compatible with most opti¬ 
cal power meters and is supplied with a range 
of adaptors for various connector types. 

The fibre optic microscope is a simple and 
convenient means of examining visually the 
ends of optical fibres and has * 100 magnifica¬ 
tion. It enables the user to examine the condi¬ 
tion of an optical fibre when mounted in a 
connector,-revealing such defects as dirt par¬ 
ticles, scratches or poor finishes to fibre 
ends, cracks, non-concentricity of a fibre 
within a connector or a fibre pulling out of a 
connector. Good defmation over an area of 
one square millimeter is given. 

Contact: Jost's Engineering Company 
Limited, 60, Sir Phirozeshah Mehta Road, 
Great Social Building, Bombay 400001, 

REMOTE CONTROL FAN REGULATOR 

The Remote Control Fan Regulator system 
was developed for domestic and industrial 
applications. The system is a super high- 
frequency set consisting of a receiver and a 
transmitter with LED indicators. The set pro¬ 
duces no flash and causes no interference to 
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other electrical goods when used and does 
not infringe on the other broadcasting sys¬ 
tems. The system utilises combined affect of 
frequency and amplitude modulation tech 
nique affecting unique pulse coding. 
Contact: Anushya Electronics Private 
Limited, 1-1 -7141010, New Bakaram, Gandhi¬ 
nagar, Hyderabad 5003B0. 

UNIVERSAL EPROM PROGRAMMER 

Universal EPROM Programmer uses a soft¬ 
ware approach rather than the personality 
module concept or harware approach. The 
system has been ao designed that without 
hardware changes, it is updatable for new 
coming versions of memories. The system 
consists of user friendly software, 16 seven 
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segment display and keyboard entry. It has 
got internal 8K RAM and built in UV EPROM 
earaser facility. This can be used as a kit with 
44 I/O lines. 

Contact: Protek, 88/3 Parvati, Chmtamani- 
nagar, Janaki Apartments. Pune 411009. 

MINI SIREN 

Electronic Mini Sirens are used in different 
types of organisation either as security/emer¬ 
gency alarms or regular alarm. There are two 



MINI SIREN 

types of mini sirens—one 2-mmute continu¬ 
ous and other 30-minute continuous 
operatioiv—with working voltages 230 & 110 
AC. 

Contact: Alltromcs, Kanu-Kuni, Saya/i-Guni, 
Baroda 39000b 

ANALOGUE-TO-DIGITAL CONVERTER 

A new ADC (Analog-to-Digital Converter) 
requires no external components or control 
signals to perform a complete 10-bit conver¬ 
sion. This combines fast 30us conversion 
time with serial output features that facilitate 
a wide range of microprocessor/microcom¬ 
puter interfacing and data transmission 
applications. 

The operation is in two modes;-a stand¬ 
alone continuous conversion and a trigger 
mode under the direct control of a micropro¬ 
cessor. The continuous conversion mode is 
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pre-programmed to occur if the CONVERT 
control line is high at the edge of the conver¬ 
sion, reducing software requirements. The 
triggered conversion mode is set by keeping 
the SCAT control line low, permitting short 
cycling to 8-bits or conversion termination. 
Contact. C H. Knshnan & Associates Private 
Limited, Kama! Theatre Building. Satdariung 
Enclave, New Delhi 110029. 

DEFROSTER 

An automatic programmable, fully solidstate 
Defroster for refrigerator automatically 
switches off supply for 1-1/4 or 2-1/2 hours 
daily in the dead of night, thus defiosting the 
ice formed on lubes of freezing cabinet This 



DEFROSTER 

takes place daily, automatically. This not only 
reduces electricity charges, but increases the 
efficiency ol the cooling system and removes 
the bad smell. It can be easily connected to 
any refrigerator by anyone. 

Contact Mactromr, Ground Floor, Firdaus 
Flats, Khanpur, Ahmedabad 380001. 

U-C0M2 

The U-COM2 system 3 comprises the U- 
COM2 motherboard, PSU, display card, sin¬ 
gle floppy disk drive and 10-megabyte hard 
gle floppy disc drive and 10-megabyte hard 
disc drive—all neatly housed in a single sys- 
compatible with Apple 11+ software and hard¬ 
ware add-ons. 
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It uses a xebec owl hard disc system with 
SASI interface. Full support software is 
included for disc partitioning and back¬ 
up/restore operations. 

Contact: U-Microcomputers Ltd. Winstanley 
Industrial Estate. Long Lane. Warrington. 
Cheshire, England. 

EMULATOR 

Emulators can be used to test both the hard¬ 
ware and the software of assembled micro¬ 
computer systems. The new emulators 
developed by Siemens are suited fbr 8-bit 
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(8085) and 16-bit (8086, 8088. 80186, 80188) 
applications Menu-controlled operator gui¬ 
dance facilitates the dialogue. 

The emulator's read-only memory (32- 
kbyte) and trace capability (up to 2048 for- 
ward or backward steps) make 
symbolic-level programme testing easy, Both 
units support single-step emulation and real¬ 
time emulation up to 5 or 8 MHz and use a 
variety of halt-point/interrupt criteria The 
first of the number of possible tests is the pure 
software test, using the emulator's write-read 
memory. The user hardware can be tested as 
soon as it has been connected to the 
emulator 

Contact: Siemens AG. Zentralsteile Fur Inlor- 
mation, Postlach 103, D-9000 Munchen 1, 
Fedeial Republic ol Gennany. 

GRAPHIC TERMINAL 

Graphic Terminal combines a standard alpha¬ 
numeric terminal and a Tektromcs4010com- 
patible graphic terminal (GR-10) into a single 
terminal. GRV-10, 



GRAPHIC TERMINAL 

The display output of the two separate dis¬ 
play memories- graphic and alphanumeric 
are superimposed. The two memories can be 
independently modified. It operates in 3 
modes-vector, point plot and GR-alpha, 
Modes can be switched through software 
command. Other features include selective 
erase, memory dump, local hard copy and, 
input cursor. 

Contact: Databyte Equipment Pvt Ltd, 200 
Narayan Path, Laxmi Road, Pune 411030. 

101 




VERTICAL LASER ALIGNMENT SYSTEM 

Vertical Laser Alignment System is designed 
exclusively for establishing a visible vertical 
reference line in the shortest time for align¬ 
ment of tall structures, chimneys, silos, TV 
towers, etc. It can conveniently be placed or 



VERTICAL LASER ALIGNMENT SYSTEM 

mounted on a levelling base for a long period 
till the job is complete It can function in field 
conditions in temperatures up to 50"C and 
humidity up to 60% non-condensing, on a car 
battery for 15 hours. 

Contact; Jyoti Limited, Laser Division (Gr II), 
P.O, Chemical Industries, Vadodara 390003 

LOGIC ANALYSER 

This Logic Analyser is a compact, light 
weight unit with 16-channel data input and 
100ns maximum resolution (at 10 MHz) The 
liquid crystal display gives the analyser very 
low power dissipation in logic circuits making 
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possible battery-powered operation (AC can 
also be used). It is designed to measure tim¬ 
ing, state and signature, and can be used in 
many applications from hardware to software. 
Contact. Khatau Engg Services Pvt Ltd, Post 
Box 2910, Dharmaram College Post, Hosur 
Road. Bangalore 5 60029. 

MODULAR RECTIFIER BRIDGES 

ijaolated, high-power, single phase, full 
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wave bridge has been manufactured by SSE. 
This 4-termmal device is built in a full metal 
body having each polarity embossed the¬ 
reon The 'fast-on' termination is also suitable 
for wire wrapping or soldering. 

SSE claims a 2500V isolation and is offering 
these modules in 5.10, 25 and 35 amp (aver¬ 
age resistive load current) ratings for RMS 
input voltage up to 420V RMS Since current 
derating graphs are given along with power 
dissipation graphs, user has no problem in 
deciding on choice of 'free-air' or ‘chassis' or 
'heatsinks’ mounting, A single 3/16 bolt-nut- 
washer, completes the mounting, in any 
location 

Contact: Solid State Electronics Co. Pvt. Ltd, 
Plot No 9/123, Marol Co-operative Ind Est¬ 
ate, P.O. Box No 7432, J.B. Nagar Post, Bom¬ 
bay 400059. 

MODEM 

Data Communication Modems operates in 
the full duplex modem four wire line at 0 to 
1200 baud rate All RS-232C status of the 
terminal/computer are indicated on the front 
panel of the modem Transmit/Receive data 
conditions are dynamically displayed on the 
front panel by LEDs. 

FSK (binary, phase coherent) modulation 
technique is used Analog loop back test 
facility has been implemented This will ena¬ 
ble the user to check the modem for its per¬ 
formance instantly 

Contact MRO-TEK Pvt Ltd, 10/1, Ist'B'Main 
Road, Gangenahalli Extension, Bangalore 
560032 
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LEVEL CONTROLLER 

Automatic Liquid Level Controller makes the 
pump set fully automatic by sensing the level 
of the reservoir and overhead tanks. Thus 
overflow of overhead tank and dry running of 
pump set is avoided. The device also provides 
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tow voltage cut-off to protect the motor from 
working in low voltage condition. The unit is 
available in three phase and single phase 
models. 

Contact: Patron Electronics, 2421, Ghee 
Walon Ka Rasta, Johari Bazar, Jaipur 302003. 

MICROFICHE INFORMATION SYSTEM 

Microfiche readers can view microfiche of 
standard reductions at high resolution, with a 
grid index system to facilitate retrieval of a 
frame on the microfiche. 

Amtcrofiche isa 15cm * 10cm sheet of film, 
and is used as a low-cost, high-density media of 
retrieval and storage of both documentation 
and imagery. This has also led to the emer¬ 
gence of a number of information centres 
within companies, similar to a data bank. A 
microfiche has data storage capabilities, 
ranging from 1 MB to 400 MB. 

Contact: Image Microforms 4 Systems Pvt 
Ltd, Era, 123, Mahatma Gandhi Road, Bom¬ 
bay 400023. 

POWDER COATING MACHINE 

A semiautomatic conformal Powder- 
Coating Machine incorporates a fluid bed 
that can be used in the 'fully fluidised' mode 
when coating bulky components, or in the 
'dead scraped’ mode when coating siim- 
profile components where optimum control 
of coating height on component leads is 
required. The cabinet design allows the oper- 
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ator to sit at the machine and component 
fixture loading is facilitated by a convenient 
three-position load rack. 

All process parameters are micropro- 
cessed, while double heaters ensure ade¬ 
quate heating capacity for the largest parts 
the machine can handle. The salient features 
of the machine are. dipping depth adjustment 
by handwheel control and the ability to 
accept double row loading of components 
Contact: Jidenco Machines International Ltd, 
Jidenco House, Vale Road, Windsor, Berk¬ 
shire, England. 
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A Beginner’s Guide to 
Making Electronic 
Gadgets 

By R.H. Warring, published by TAB 
U§ Book* Inc., USA; pages 175 (13 cm * 

' 21 cm); soft cover; price: US $ 8.95. 

Full of easy-to-build electronics pro¬ 
jects, this book will be an exciting com- 
; jpaniort to the beginner, intended as a 
practical guide to the beginner, the book 
apd offers down-to-earth explanations 
to give a sound background to the sim¬ 
ple and easy-to-follow projects. The 
book gives alt information that is needed 
on components, amplifiers, oscillators 
etc, so that no previous knowledge of 
electronics is needed to gef started. This 
completely revised and ujpbated second 
edition of the do4t*ybwrself guide 
includes many new projects on flasher 
circuits, intercoms, alitlrfri circuits, ther¬ 
mostat circuits etc. fftS book contains 
many simple Circuits’Arid will make elec¬ 
tronics gadget making an interesting 
hobby. A must for the serious hobbyist. 


I U Using integrated Circuit 

1||H By Dalton T. Horn, published by 
IffiH TAB Books Inc., USA; pagaa 425 (13 
cm « 21 cm); toll cover, price: US $ 

» This'book can change the perception of 
those who have been keeping away from 
H experimenting in digital electronics, 
merely because of its complexity. Direct 
comparisons with analogue electronics 
are made tg make digital circuitry easy 
to understand. The book gives a firm 
grounding in binary arithmetic, func¬ 
tions of Boolean algebra and hexade¬ 
cimal system and makes rhathemical 
concepts easy to understand. Some of 
the ihtbfbetfng prelects designed 
InctudedWilhtl »gki«obe tostudy other 
cfpck/osolllator, « 

'boun^f rob.'JCflfr fijasher and' 
Counhp P!!Q$bdtS'faoma single- to multi* 
digit binary counters and a sequential 
counter, Directions are also given for. 
buikKrig’a^Vairffriy & oBiar.usetui and 
entertaifnng ©dunter projects &ke a 
SCO%ke^^^evfCb< a random number,. 
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Modern Digital 
Electronics 

By R.P. Jain, published by Tata* 
McGraw-Hill Publishing Co. Ltd, 
New Delhi; pages 468 (13 cm * as 
cm); soft cover; price: Rs 39. 

The book is a simple introduction to an 
aspects of digital electronics. The pres* 5 
entation has been kept at a level that, 
requires only .a basic knowledge of cir¬ 
cuitry and electronics. Modern digital 
devices such as SSI, MSI and LSI ICs 
have been dealt with in detail and all 
recent advances covered. The design of 
digital systems using these ICs are 
emphasised rather than conventional; 
designs using discrete components;, A 
number of examples and problems with 
selected answers are also provided. The 
book is an Ideal text for electrical, elec¬ 
tronics, computer science students. 



Power Supplies 
Switching Regulators 
inverters & Converters 

By Irving M. Gottlieb, published by 
B-P.B. Publications, New Delhi by 
arrangement with Tab Books Inc., 
USA; pages 448 (13 cm * 21 cm); 
Indian edition price (hard bound): 
Rs 150; foreign edition price (soft 
cover): US $ 15.50. 

This book dealing with inverters, con¬ 
verters and switching regulators, is 
divided into two parts. Part 1 provides ah 
overview to begin with and then pro¬ 
ceeds to theory, design and application, 
of inverters and converters. Part 2’deal- 
ing with switching regulators, describes, 
a number of .topics concerning them. 
They take their place in their diverse 
applications alongside inductors,, 
capacitors and integrated circuit 
module^—opening a new branch of 
electronic technology. It should prove 
rewarding to become acquainted with- 
these new techniques for manipulating, 
electrical energy. Technology has 
advanced far enough and switching-- 
type power supplies are no longerconsf- 
dered beyond reach These have ajreadjf 
bean perfected in the, research aq$ 
development laboratories of the serai; 
conductor industry, and this, bobfcfMjbji 
: ytdes comprehensive guidance tc 
operating power sources f«ba comptte 
%r* t© Ttfset*. ■ 
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11/1, THIGLAR PERIYANNA LANE, SILVER JUBILEE 
PARK ROAD, BANGALORE 560002 PHONE: 220547 


BULK SUPPLIERS & STOCKISTS 
OF 


INTEGRATED CIRCUITS i MICROPROCESSOR 

TTLS, CMOS, LINEAR, I 

mos/lsi m utvibta 


OPTO ELECTRONIC 
PRODUCTS 

POTENTIOMETERS 
& DIALS 


TRIMPOTS AND 
CERMETS 

1C SOCKETS 


WE CAN ALSO OFFER : 

Trises, SCRs, Diodes, Transistors, 

Tantalum Capacitors, Leds, Crystals, etc. 

Contact: 

SAINI ELECTRONICS 

Puihpadant Nivas, First Floor, 3, Chunam Lana, 

Or. 0 Bhadkamkar Marg, Bombay-400 007. Phona: 349495 


APPLICATION: 

They are widely used in Electronics, 
Telecommunication, Digital Systems, Control 
Systems, Electro-Chemical Lab and Micro 
Computer System Labs. 

Widely accepted by Central and State 
Government Institutions. Small Scale Industries 
and R&D Labs etc. They are available in variable 
as well as fixed output models. 

SPECIAL FEATURES: 

Designed with Integrated Circuit. TRIAC is used 
as Pre Regulator in High current/High power 
output models. 

STANDARD MODELS: 

5V, - 15V, 0-30V (Single & Dual), 0-60V Single & 
Dual upto 20 Amps. Special Models with AC 
Filter for Micro-Processor 8 & 16 bit Kits and 
Systems. 

Custom built models can also be designed and 
fabricated to suit your application needs. 

QUICK DELIVERIES ASSURED AT COMPETITIVE 
PRICES 

WRITE FOR DETAILED CATALOGUES TODAY: 

M/S. EFFICIENT ELECTRONICS & ENGINEERS. 

(5/1 8th Main Road. K N Extension. 

Yoshwanlhapur, 

Bangaloie 560 022 Telephone No 0812-366512 
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TV Testing Instruments 




VHF TV Sweep Generator I |J - • (75Aoutput impedance) 

VP-862 A f ij" Vir I • wv score output, 

.mtarnh.lMWMm HL iSJSi f rtST’ 

• 120 dB output level y m3 ~ ■ " i$T • iso(M)* 2 io<w)* 350 ( 0 ) 

• Marker frequency, 5 pulse markers. mm 

• EXT TRIG t Weight, appro*. 9 kg. 

• 100(H) x 430 (W) x 250 (D) mm. 

Weight, approx. 5 kg- 

Send enquiries against your Import Licence and write for details to Local Representatives. 

Associated Electrical Agencies 


Single trace 
Monitor Scope 
VP-3830 A/H 

• 9 inch CRT • DC~ 10kHz 
(vertical). 5mV, 50mV/cm 
(VP-3030H, ImV, 
lOmV/DIV) • DC«-1kHz 
(horizontal) 0.1V/cm 

• 221(H)* 223(W) * 

300(D) mm 

•Weight, appro*. 6 Kg. 


SIF/VIF/Chroma 
Sweep Generator 
VP-8800 G 

• Accurate pulse markers, 
5 Vp-p output | level 
(75/loutput impedance) 

• 10V SCOPE output, 
triangle wave.lOk/l or 
more impedance 

• 150(H)*210(W)*350(0) 
mm. 

• Weight, appro*. 9 kg. 
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IEC celebrates silver 
jubilee 

The Indian Engineering Company 
(IEC,', the largest Indian enterprise in 
the field of switches and relays, cele¬ 
brated its silver jubilee on November 9, 
at Bombay. 

Established in 1960, with a view to pro¬ 
moting manufacture of electrical compo¬ 
nents, hitherto being imported, IEC now 
exports to 20 industrialised countries of 
the world including the UK. Holland, 
Malaysia and Hongkong. In 1983, IEC 
switches won an export award from the 
government recognised EEPC. With a 
turnover of Rs 88,000 in its first year, IEC 
now markets millions of switches annu¬ 
ally in India and abroad, with a total tur¬ 
nover of R9 40 million. 

IEC caters to all electrical, electronic 
and automobile industries, as also 
machine and equipment manufacturers. 
IEC switches are incorporated in all the 
appliances and equipments which work 
on electricity. 

Chithra International 
to represent TMC 

Chithra International has been appoin¬ 
ted the sole representative in India by 
Trak Microwave Corporation, USA, for 
its complete range of products. 

Trak manufactures all types of circu¬ 
lators, isolators, crystal oscillators, 
DSO, FET amplifiers, custom made low- 
noise amplifiers etc. 

L&T to make VCRs f VCPs 

Larsen and Toubro is awaiting govern¬ 
ment clearance of its project for manu¬ 
facturing video cassette recorders and 
players (VCRs and VCPs) under the 
licensing guidelines. 

The company's Rs 240 million project, 
submitted for government approval, 
prop&ses to manufacture 75,000 videos 
every year. 

Presently, BPL-Sanyo is the only 
company producing about 200,000 tape 
deck mechanisms, the core of video, 
every year. 

Early in November '85, the ET&T 
^Electronics Trade and Technology 
slopment Corporation) signed a 
andum of understanding with 


-Company. 

Profiles, 


Grundig of West Germany to manurSe- 
ture videos. 

The government had granted licences 
to some companies to make videos e few 
years ago. But since licensed capacity 
was just about 500. videos every year, 
there has been no genuine targe-scale 
video manufacturing in the country. 

Larsen and Toubro’s project,-thus, is 
seen as the gate-opener for large scale 
video manufacture. 


ECU. to make 55,000 
CTVs 

The Electronics Corporation of India, 
(ECIL) is expected to produce 55,000 
pieces each of black-and-white and 
colour TVs In tha next 12 montha. Distri¬ 
bution among different models and 
delivery at various centres will follow 
demand pattern. 

The main features of EC colour TV are 
multichannel electronic tuner, 21cm 
screen size, quick-start picture tube and 
shutter (optional). 

The black-and-white Ajantha and Pre¬ 
mier models will have a 51cm screen 
while Mini Super and Minimum Marvel 
models will have 36cm and 30cm 
screens respectively. 

Black-and-white TV is by and large 
available at most of the company's 
outlets, either off the shelf or within a 
short period of booking. 

Murugappa Electronics’ 
audio tapes project 

Murugappa Electronics Ltd is setting up 
a project at Mysore to manufacture 
audio magnetic tapes with Japanese 
technology. The company plana to 
extend this facility at a later stage by 
diversifying to manufacture video tapes 
and cassettes, floppy dtscs and other 
magnetic media. 

Tlje company is also planning to enter 
other high technology areas of electron¬ 
ics such as telecommunications, com¬ 
puters and instrumentation with suitable 
collaborations. 

The magnetic media plant wifi be the 
largest of its kind in thecountry snd the 
most sophisticated. The plant capacity 
would be for about 2350 miHioh running 
metres (MRM) of cassettes-width tape. 

Up k onimtbknt t/taKrti it &K J 


lion tape lengths of 60 minutes duration. 

The company is collaborating with 
Okura & Co. of Japan which is one of the 
largest trading companies in Japan. The 
knowhow for manufacturing audio mag? - 
hetic tape is being provided by Cent 
Plan Ltd. who have considerable expe- 
, rienpe in both audio and video magnetic 
tapes and have set up similar plants in * 
Japan and other places. Key equipment 
and machinery are being supplied by 
tshida troh‘Works, who supply similar 
equipment to leading companies in this 
field in Japan and elsewhere. 

The Japanese technology which the 
company is being provided ie the latest 
and would enable it to progress further 
into the field of video tapes, floppy discs, 
etc and produce world-class audio mag¬ 
netic tapes suitable for high speed dupli¬ 
cation like TDK, Maxell, etc. 

' The company also plans to convert 
part of its tape output into cassettes to 
be sold as a premium brand product. 
The marketing of branded cassettes 
would be done nationally to provide for 
high market share and low unit market¬ 
ing cost. The company will be marketing 
about 5 million cassettes in the first full 
year of operation, with this volume 
going up to about 12 million by the third 
year of operation. Balance quantity of 
the tape produced by the company 
would be sold to other users of audio 
magnetic tapes, i.e. recording compan¬ 
ies and cassette manufacturers, 

The company has already placed 
orders for alt the plant machinery and 
construction work is nearing comple¬ 
tion. it hopes to start production trials by 
April '86 and go into commercial pro¬ 
duction by middle of April 

Modi Xerox plant 
inaugurated 

The Modi Xerox Ptant, one of ihe world's 
most. advance# ’ #drographic ..'.poplar } 
plants, was inaugurated at fiampur (UP) 
bn November 15 by Giant Zait Singh, 
President of India. . 

Modi Xerox is a joint venters between 
ModiRubber and flank 
is the latest advanced tiachnoJogicalcol- 
laboratiop in the Xerox group Of coir* 
panda consisting tit Xerox Cefp^ofepn,.! 
USA,. Rank Xerox- j-td.. 

Xerox* Japan-# is the firajplflh teehnoh". 
ogy project pi 
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ensure that advanced xerographic pro¬ 
ducts are manufactured and sourced in 
India. 

The first product off the line is the 
Modi Xerox 1045, a high speed state-of- 
the-art copier which can churn out over 
2000 copies an hour. 7000 man-years of 
research and engineering have gone 
into its development. Xerox spent over 
Rs 6,000 crores in 1984 in research and 
development *in the United States, 
Europe and Japan. 

SCI makes 
semiconductor chips 

The Semiconductor Complex Limited 
(SCL), a public sector undertaking, is 
manufacturing indegenously, semicon¬ 
ductor chips required for the manufac¬ 
ture of clocks. 

The SCL's present capacity for chips 
is over four million a year. Since this is 
far in excess of the local demand of 
30,000 estimated for 1985-86, the SCL is 
making efforts to sell chips in foreign 
markets. 

According to Shivraj V. Patel, minister 
of state for Electronics, in the current 
financial year, pulse dialler has been 
exported to Hong Kong and orders have 
been received for clock chips from West 
Germany which are under execution 

Keltron bags order 
from Navy 

The public sector Kerala State Electron¬ 
ics Development Corporation Limited 
(Keltron) has secured a Rs 40 million 
order from the Naval Headquarters, New 
Delhi, for the supply of sophisticated 
electronics packages to the Indian Navy. 

The electronics packages will be 
manufactured by the Defence Electron¬ 
ics division of Keltron. Earlier this year 
Keltron also secured similar orders 
worth Rs 22 million from the Indian 
Navy. 

CTV technology to be 
indigenised by ’88 

All components of the colour TV 
receiver are likely to be indigenised by 
1988. 

Expressing this hope in the Lok 
Sabha, Mr Shivraj V. Patel, minister of 
state for Electronics said, based on pres¬ 
ent approvals, production of CPTs, a 
majority of ICs and semiconductors is 
likely to commence in 1987 and that of 
deflection components, tuners, SMPS 
power supply and delay lines in 1986. 
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Together, the above named compo¬ 
nents account for 80 per cent material 
cost of the CTV receiver, now being 
imported. 

The minister also informed the 
members that Bharat Electronics Ltd 
(BEL) had developed a CTV design (as 
reported in November '85 issue of EFY) 
and that this design would be available 
to any party willing to adopt it 

However, it is unlikely that this will 
make a significant impact on the mate¬ 
rial cost of the CTV set since the BEL 
design incorporates only a small per 
cent of the BEL components, he said. 

APEL TV Released 

With the introduction of its 51cm black- 
and-white and colour TV sets, APEL 
(Andhra Pradesh Electronics Develop¬ 
ment Corpn Ltdjhas made its entry into 
the market since November. Entrusted 
with the responsibility of promoting 
electronics industry in the state by the 
government of Andhra Pradesh, APEL 
has provided equity participation, mar¬ 
keting, project and technical consul¬ 
tancy in many areas-from computers 
to voltage stabilisers, defence projects, 
power supplies, battery chargers and 
even geophysical instruments. 

Incorporated in 1980 as a subsidiary 
of AP Industrial Development Corpora¬ 
tion Ltd (APIDC), it is today an inde¬ 
pendent corporation formulated to 
develop entrepreneural, industrial and 
technological base in the state through 
its many ventures. APEL intends to dis¬ 
perse electronics industries through 
three primary growth centres at Vijaya¬ 
wada, Warangal and Tirupati, and three 
secondary centres at Anantapur, Kakin- 
ada and Nizamabad—from communica¬ 
tion industries to office automation 
equipment. 

Under the corporation's marketing 
assistance, the products of small scale 
industry are bought and sold through 
outlets all over the country. If has estab¬ 
lished an R&.D centre at Hyderabad to 
develop technology. APEL renders 
sales, .finance, quality control and after 
sales servicing and plans to diversity its 
product range in Seventh Plan with 
forays into solar products, weighing 
machines, VCRs and electronic wall- 
clocks and table clocks, with a total 
investment of Rs 2,500 million (1985- 
1990) and an expected turnover of 
Rs 7,000 million. 

Debikay’s joint venture 
with Allen-Bradley 

Industrial Automation is the field chosen 


by Debikay group for a joint venture with 
America's Allen-Bradley International 
Ltd. The new venture, A.B. Controls Ltd, 
has been set up at Sahibabad, near Gha- 
ziabad neighbouring Delhi. Anotherfac- 
tory is expected to come up during 1986 
in Bhimtat, near Nainital in UP. 

Computerised industrial automation 
is not entirely a new field in India. Com¬ 
panies like Siemens India and Larsen 
and Toubro are already at it, though 
these are comparatively recent ventures. 

The hardware that the new company 
promises includes computerised numer¬ 
ical controls, uninterrupted power supp¬ 
lies, AC and DC drives, industrial 
computers, programmable controllers 
and integrated automation systems. 
What is more important however, is the 
introduction of system house develop¬ 
ment, a new concept in India The com- 
pany would promote several 
independent system houses which 
would buy the hardware from A.B Con¬ 
trols but do their own systems engineer¬ 
ing for different applications. A.B. 
Controls will provide training and back¬ 
up to such groups. 

A B. Controls is a closely-held public 
limited company. The Debikay group 
holds 61 per cent shares and Allen- 
Bradley 39 per cent. The latter partner 
incidentally, now forms a part of Rock¬ 
well International in USA, a global giant 
with interests in aeronautics, automo¬ 
biles, avionics, electronic components, 
printing, space technology etc. 

The Debikay group started its activi¬ 
ties in electronics in mid-1975. Since 
then, besides industrial automation pro¬ 
ducts like thyristor drives, battery 
chargers and programmable automa¬ 
tion, it has also introduced a range of 
electronic typewriters. In August, it 
received licence tor fascimileequipment 
and also intends to introduce TV and 
audio equipment soon. 



Have you sent your advertise¬ 
ment order for the EFY Annual 
Number 1986? 


If not, please hurry up to ensure 
release at a good position. Only 
limited space is available. 
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Visit sponsored b 


jlNPO-GERMAN CHAMBER OF COMMERCE 


Maker Towers, 'E\ Cuffe Parade Bombay - 400 005 Telephone ■ 216131 


departure 

cost 

days 

9th March 86 

Rs. 13,500+ US$150 

— 

9th March 86 

Rs. 16,800+ US $200 

18 


_Details of 2 study tours _ departure cost da vs 


1. Executive Tour : __ 

Visit 3 above Trade Fairs.only 

2. Visit 3 above Trade Fairs plus 9th March 86 Rs. 16,800+ us $ 200 1 8 
England, Germany, France, Holland and Swtizerland. 


contact : SITA WORLD TRAVEL (I) P. LTD. For Registration and completing your trawal formalities 

F-12, Connaught Place, Now Delhi 110001 Telephone 3311122/3314152 
OFFICES ALL OVER INDIA 

_BOMBAY, MAQHAS, CAICUTTA, HYDERABAD, BANGALORE, KANPUR, COCHIN, AGRA, JAIPUR, SRINAGAR, VARANASI 


OFFICIAL OM PRAKASH: Box Bgairi Industries 39G,-'S;.tvaiknr Maiy, Bombay- 25. PHONE ; 4229281 

PROMOTERS VASAN1 K . VIKAMSEY! Vnsant Process, 1 7, l.alwani Inri. Estate, Bombay- 31 .PHONE :8828337l 


FOR COMPLETE RANGE OF 

TV-VCR PARTS 

TV BOOSTERS • TV TUNERS • VIF 3068 
BOARD • UHF-VHF COLOUR TUNERS • TV 
KITS • PICTURE TUBES • EHT-DEFLECTION 
YOKE • VCR-TV CONVERTERS • VIDEO HEAD 
CLEANER SPRAY & CASSETTE • TV-VCR 
TRANSFORMERS & ALL KINDS OF TV-VCR 

COMPONENTS. 

CONTACT 

Oswal Electronic Co 

339, LAJPAT RAI MARKET, DELHI-110006 PHONE: 2911772, 2918735 



ELECTRONICS FOR YOU 









-Pacts& 

Figures. 

FOREIGN 

COLLABORATIONS 

(Approved between July and September, 1985) 


Name A Address of thy Indian hum 

Name & Addross of tho 
Foreign Firm 

Item of Manufacture 
(Nature of 
collaboration; 

th 

(2) 

[31 

Usha DidAk Ltd 

Jouvari Tara. 5 Parliament btreut 

Ne* Delhi 110001 

Didak Manufacturing Co 

Ltd 

Canada 

Floppy diskettes 
(Financial! 

Central Electronics l td 

Nf’L Campus Hillside Hoar: 

Now Delhi 11001? 

Siemens ol West Got many 

P& T element to he 
used as a component 
in push button 
telephones 
(Technical) 

Hindustan Photo f ilnis Mlg i td 
Indunuyai 

Ootw amurid 643005 

Magna Tontrayoi 

Prod lic tion 
(imBlI, Beilin 

West Gei many 

Magnetic tapes 
(audio MSR film 
video & computer 
tapes) 

(Technical) 

S.indur Manganese 6 non Ores l td 
lohddri Bhavdii'. '-eshwantnagHi 
Distl Bella* y 

Kamataku 583124 

Chernu Uriel niter 

West Germany 

Electronic dosmq 

pumps 

(Financial) 

l JntUKl Watches Ltd 

107 110 Scctoi 17-R 

Chandigarh 1(>00I7 

lolefunken Electronics 
GmbH 

West Germany 

Electronic tuners 
(Technical) 

Tho Aluminium Industues l td 

1. Ceramic Factoiy Rond. Kundara 
Quilon. Kerala b‘J1501 

Alsthomailamq 

France 

Relays 

(Tocnmcal) 

buper Deal Investrnonts Ltd 

P-16 New Cily Road 

Calcutta 701X173 

Vet- Llklro-Consult Berlin 
GDR 

Soft ferrites 
(Technical) 

Lurnax Industries Ltd 

63-64 (iokhalc Maiket 

Delhi 110054 

Plassey .SPA 

Italy 

Tlywhoel magneto, 
Electronic voltage 
regulator & electronic 
ignition 
(technical) 

Toshmwal Instruments 
(Bombay) Pvt 1 td 

6. Mohatta Bhavari 

Off Di E Moses Hoad, Worli 

Bombay 400016 

Darn, SPA 

Italy 

Gas chromatograph 
integrators 
microprocessor based 
(Drawings & designs) 

Bundy Tubing ol India Ltd 

Tiam House 26 Rajaji Road 

Madras 600001 

l uji Electrocnumicals Co l td 
Japan 

Soft ferrites 
(Technical) 

Electronics Corpn ol India Ltd 

LCIL P O 

Hyderabad 50076? 

NEC Corporation, Tokyo 
Japan 

Digital fastimile 

transreceivors 

(Technical) 

Indian Duplicator Co Ltd 

114 Dr Lai Mohan Bhattacharjee 
Road. Entally 

Calcutta 700014 

Copyer Co Ltd 

Japan 

Plain paper copier 
(T echnical) 

Instrumentation Ltd 

Kola (Haiasthan) 

Fuji Electric Co Ltd 

Japan 

Differential pressure 
and pressure 
transmitters 
(Technical) 

Morris Electronics Ltd 

Bhosari ind! Estate 

Purie 411026 

Nippon Ferrites Ltd 

Japan 

Soft ferrites 
components 
(Technical) 

M P Uni Magna Tech l.td 

E 1723 Arora Colony. Bhopal 
Madhya Pradesh 

Toshiba Corporation 

Japan 

Body scanners 
ultrasound (porlub'u 
gynec & cardiac) 
(Technical) 

Rameah Kundalia 

Kuaumanjah 

6-3 863/12/ A Panjagutta 

Hyderabad 500004 

1 Action Computers (Pte) 
Ltd. Singapore 

2 Action Computers 
Enterprises Inc . USA 

Muin-user, multi 
processor. super 
microcomputer 
(Financial) 


Nettie & Address of tho Indian him 

Name A Addre ss c>» fno 
Fotvrgn r «»*}, 

/Vf u , MiWUlM'ture 

1 Ndhllf ill 
» otUibof.itiuoi 

fcmeo Translotrners Ltd 

106, Industrial Aiea Sion (East) 
Bombay 

A De Sech 

Swil/viltind 

Voltage regulators 
(Tt*i finical) 

Hindustan Brown Hoveri Ltd 

Brown Uoven House 

Race Course Circle 

Baroda 39000/ 

BBC Biowi 

Switzerland 

Mini iomiiuloi 
m’ii loprocesy»r 
baSt*>1 sy idi’ii is 
(1 et hr ik ab 

O/L/N Micio Systems l td 

PB No 2 Vyttild 

1 ripunilhura Ruud 

Cochin 682019 

ap La i .hi 

I’r.ilfssion.il qi.idi 
mu lo steppei motor' 

1 1 ft hni. «ib 

Oak India Ltd 

3t Netaji Subhas Road 

Calcutta 71X1001 

Wus P» 

1 aiwai 

Punted i ii(‘ uit ho.ii{is 

(Ifl Ml. all > 

luylui Instrument Co (1) 1 td 

14, Mathura Road. P O Amai Naq.i 
tarirlabad 121003 


Multipoint ret older*. 
(Designs & di iwmqM 

B F Dabhoiwals 

14 B. C.vtm Road. Handra 

Bombay tOOObi) 

ll|> III 

Switi h mode powei 
SLinpIo ■:> and 
nm rowuvi rnomlois 

(I mam i.ili 

Best & Ciompto 

29, Rajii|i Salai 

Madras 

1 cun l ight i 

USA 

Snlai themi.i* ..ysturn: 
t>a di'iii' stu 
t ninmeif«.if and 
miJustuai applit .ilium 
(1 triaiu i.ih 

Digital Lluctiorucs Ltd 

74 II Marril Industrial Arna 

MIDC Andtieri iLnst) 

Bombay 400093 

Houston lii’ilnimcni 
Division of Haun li X. I < 
Inc.,USA 

Pluiteri & rlkidn’M, 

A Aydrwal 

1003 (West) Himadri Apart 

22 Bally gunge F’dik Hoad 

Calcutta 700019 

1 lauy G i lousm.in & Ji 
Kiss of Meuia Fl« * l id 
USA 

r letlioriir rookies 
(1 inaih l.th 

Indmag Pvi Ltd 

201 Hahttja Gentle 

214 Nariman Point 

Bombay 4IX'021 

XkJoa • .orpnr.itioi, 

USA 

fret isuin tie«ible 
disci* fui 

rriit ror oinpntet woid 
pioc (“jwh!. and small 
business mat bines 
( (ei riiiic.in 

International Computers 

Indian Mlg Ltd 

Mile Post 4, Ahmodnagai Road 

Pune 411014 

( entrumcii D.il.i L 

Coipn USA 

Lme printers line 
wrileis 
i Technu al) 

Kuloskar Electric Co 1 td 

Post Box No 5555 

Malleswaram Wast 

Bangalore 560055 

Tortune Systems i 

USA 

Mit ro mini computer 
system;!. 

(Ter hnif ah 

Larsen & Toubro Ltd 

L&T House Narntturn Morarji Marg 
Ballard Estate 

Bombay 400038 

Gould inc 

USA 

Electronic test and 
measuring 
instruments 
l Financial I 

Pasadena Electronic Module* 
SwLlfms Pvt L Id 

E-42'3. Okhla Industnal Area 
Phase-li 

New Delhi 110020 

EMC Inc 
l KSA 

Mk r.> mi u computm 
nut rope k essor 
bast’d s/stems 
(Finanr ml) 

Pine Chemicals Ltd 

Jchangir Builomq 

133, Mahatma Gandhi Marg 

Bombay 400023 

F’ackarjmg Industrie- 
Gioup Inc 

Hyanms, USA 

Computer diskottes 
(f marit tab 

Bihar State G'a^od Tiles A Or 
Industries Ltd 

West Boring Canal Road 

Patna 800001 

Iskdiu Gomrncir e 
Yugoslavia 

Hard A soft lemtes 
t Tuehiucal) 

Kerala State Industnal 

Development Corpn Ltd 

Koston Road Kawdior 
f rivaridrum 695003 

Iskara Commerce 
Yugoslavia 

Ferrites rn.'tgiiets 
<Tf'chriu all 

M L T andon 

37, Merry Niketan 

Mt Maiy Road, Bandra (W) 

Bombay 400050 

T undon Corporatior 

USA 

Winchester tiead 
stack and drives 
(Financial) 

Marine & Communication 

Electronic (India) Ltd 

Parisrama Bhavan 

5 9-58/B Fateh Mad an Hoad 
Hyderabad 500029 

Soufht um Internatu 

USA 

Iff SSB synthesisod 

transrouuvers 

(Technical) 
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Luxco car stereo speakers bring 
concert hall performance to you 
—crystal clear Hi-Fi stereo, 
well above the wind 
and traffic noise. 


Make driving 
a pleasure 
ft with 

JJ T/ - - car stereo 

*jj s P eakers 














Manutcictuiod by 

IUXCO Electronic* 

Allahabad 211 i)01i 
! Solo Soiling Agents 
LUXMI ft CO. 

56 Johristonganj 
Allahabad 211 M3 
Phone 54C141 Into. 540 286 
Distributors for Delhi & Haryana 
Roman Electronic* 

'rad. i Plate ChandmChowk 
! >oir-n 110 006 
I ■hone 2.W344 233187 


[ i Distributors f;ir Maharashtra, 

Gujoiat and South India 

precious 

Electronics Corporation 

• Chotooi Reeling 52 Proctor Pood 
Grant Pc> j ^East) Bombay -400 007 
PnoneS 36/459 3694 78 

• 9 Athipattan Street Mount Rood 
Mourns - 600 0C2 Phone 842/18 

Wanted stockists all over India 


sound technology from a sound source 


Vi 


no 


ELECTRONICS FOR YOU 






CAPACITORS 

KNOWN 

from (15) YEARS 
last vy 

FOR IT S 

EXCELLENT QUALITY 
Ef REASONABLE PRICE 


[Our Reputed Clients During 15years 
MURPHY-PHILIPS-NRCO-CROWN 

MANUFACTURED BV 

SUNREX ELECTRONICS 

16/2. G.t.O.C. ESTATE. 

KALOL (N.O.| 382 725 





AtIMlat 

(ia 


I 

1 0 
• *• 
A M 


M*«wYw«uMa 

8HAIMT PHOTON ELECTRONICS 

IS East Guru Angad Nagar 
Patpargam Road, Delhi 


lUWt 


ALLTRON HIGH VOLTAGE 
CARBON COMPOSITION FILM 
RESISTORS. 

FEATURES. Excellent stability low cost 
Range S60K—100 MEG OHM. 

Tolerances—10%, 5%, 2%, with stand 
Pulse Voltages upto 1500 Volts. 

Manuldclureis 

M/S. AL AMEEN COMMERCIAL AND 
INDUSTRIAL CO. LTD. 

23/1,2nd F Icor. Tel 70Vi4'7315U H O. 

Crescent Road. 22G412 Branch 

Bangalore 560 001 Telex 0845 0216 ACIC 

Advertising in EFY 
PAYS 

Try it Yourself! 

































|| Eagleman [| 


The only Heavy Duty 

POWER RELAYS 

THAT HAS SATISFIED 
THE MOST CHOOSY BUYERS 

A 

WITHSTOOD THE TEST OF 
TIME 


R*gd 

Patent 

Design 

H No 148596 

*EN 



Upto 30 AMPS. CONTACTS 
240V/440V AC OR 110V DC COILS 
They are substitutes of contactors 


M.mufar furor 

EAGLEMAN ENTERPRISES 

3/19A, Kirti Nagar Ind Area 


New Delhi 110015 _ 

Of a I f « i 4 STOtKlSfS IN *Hf*‘ 


Selected Book$ Available 

Ask lor the latest list 
from 

EFY Enterprises Pvt Ltd. 


ATTENTION PCB MANUFACTURERS 

GLASS EPOXY 
COPPER CLAD 
PAPER PHENOLIC 
LAMINATES 

Ready Available 

BINIT A TRADING CO. 

20-A. Ratilal Mansion, 

28/30, Parekh Street, 

S V P Road, Bombay-4 
Tel 359900 and 389959 
Authorised Dealers. 

FORMICA INDIA DIVISION 



FOR YOUR 
REQUIREMENTS OF 


CODE 


MINI, MIDGET S 
POWER RELAYS 


2 Amps to 30 Amps 

Contact: 

COMPONENTS & DEVICES 
4/25, Vani Housing Society 
Bowenpally P.O. 

Hyderabad 500 011 
Ph: 823694 


GENLRAI MAGNETICS. THE RELAY COM¬ 
PANY NOW OTTERS A HIGH RELIABILITY 
HEAVY DUTY HTI AY Wl IH TOL LOWING 
TEA JURIS 

1 CON T AC I HAT ING 30 AMPS Al 330 VAC 
RESISTIVE 

2 CONTACT ARRANGEMENT 1CoOR2C.fi 

3 COIL VOLTAGE 0 TO 220 VDC 

4 I NO OR I NC CONTACT WITH 00 AMPS 
RATING AL SO AVAILABLE t X I ENSIVF.t Y 
USED IN VOL TAGE STARILIZFRS. 

MOTOR STARTING, INVERTORS AND 
VERY HIGH FREQUENCY APPI ICATIONS 
GEI INCREDIBLE PtRI-ORMANCE AI 

A REASONABLE PRICE YOU CAN SIMPLY 
Rt LAY ON OUR RELAYS 

manufactured by 

GENERAL MAGNETICS 

A-101. INDUSTRIAL ESTATE. 

II SI AGE PE'fcNYA. BANGAt ORE 560058 
I EL NO 385923, GMS RELAYS 


ACRYLIC 

SHEETS, CUT TO. SIZE, RODS, 
TUBES & FABRICATION ITEMS 

l. METAL KING 


2/29, MEGHAL INDUSTRIAI FSTATE, 
DEVIDAYAL ROAD, MIJI UND (W), 
BOMBAY - 400 080. 

PHONF : 129614, 316667 (Bet. 2 & 5 p m ) 





WIREWOUND RESISTORS \ , I / 
RHEOSTATS A 

POTENTIOMETERS N&W/ 

MANUFACTURED BY '/ 

STEAD ELECTRONIC INDUSTRIES 

17. UA JAWAHAR NAGAR, DELHI- 110007 
PHONES: 237810, 2918727, 2819325 GRAM: RHEOSTATS 
Telex: 31 65968 STED IN 
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COLOR TV BOOSTER 

High Gain. Super Clarity 
Disign for COLOR Combination 

Models: S C B 50.S CB 60 & DELUXE 
ONE YEAR GUARANTEE 


MFRS 

HINDUSTAN ELECTRONICS 

23. ROBERTSON LANE 
MANDAVALLI. MADRAS-600 028 


fitron 


BLACK & WHITE 
TELEVISION /A 


CHASSIS 


\ 

★ TV Manufacturers 

★ Hobbyist's 

★ Technicians 
ATRON-For Proven 
Performance 


Ptoasa Contact 

Atron Electronic 
Industries 

62-A, M G Road. 
Secunderabad-500 003. 



Advertising in EFY 
PAYS 

Try it Yourself! 


SIGREP TV Tuner 
Matchless Quality 
Meant for quality 
conscious 
TV Manufacturers 



Mid by Leader Electronics (IncRa) 

821/29. Kamlanagar, Rohtak-124001 


MODI’S 

FOAMING 

LIQUID A FLUXES 

WSF for computers & calculators 
RMA for consumer electronics. 


L.N. MODI & SONS. 

C-38, Pamposh Enclave 
New Delhi-110048 

I EL 643 5566 TLX 31-66145 GM IN 

LEADING COMPANIES USING REGULARLY- 


DIGITAL MULTIMETER 
DIGITAL MULTIMETER 
DIGITAL MULTIMETER 

MANUFACTURED BY 

Vlprar Instruments & Systems 

78. East Avenue Road 
Punjabi Bagh 
New Delhi 110026 


WANTED DEALERS OR STOCKISTS FOR 

TV DEFLECTION COMPONENTS 
AT THE MOMENT WE 
MANUFACTURE EHT 
TRANSFORMER. 

interested parties may pi ease CONTAC 1 

TANDON & TANDON 

205 BHOLA NATH NAGAR. SHAHDARa, 
DELHI 110032. 

TELEGRAM. INNOCENT. 
TELEPHONE: 201176 


mekasonic 

LOUDSPEAKER 


A wide range of 
high quality gene 
ral purpose Loud 
speakers, Woof¬ 
ers, Tweeters, and 
c ross-over net¬ 
work 



fT mekasonic India pvt. t td. 

i S S I 121 A Kush Hi-I).IN Svenue. 


221 A K.i'.h Bel).) r i 1 venue 

(.till nlti 700(11') 

I’iiime 42 2IA7 


“FOR Y-DELAY LINES, 
SYLVANIA CHROMA 
DELAY LINES QUARTZ 
CRYSTALS & SAW FILTERS 

I ilKMl I Al'lin 'Mf.f l • ; ir'.t&'Mr nil «•"> 

DIPLOMAT PRIVATE LIMITED 
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Call it 

Magnet Charger 

We make all types of 
magnetising equipments. 
Electromagnetisers, 
ON-LINE & Stored Energy 
magnetising machines. 


Good for 

HI* Loudspeakers 
Llj* Pressure units 
£k+Ctromagn«tiMr * Auto Magnetos for 
Scooter, Mopeds 
IC 1001 1 - 111* & Motor cycles 
'Cycle Dynamos 
'Generators 
On l me D C Motors etc 


4*miconducton 

-n Nfar ?6< l 1 8' West Patel Nogar 

Ne* Delhi ' iQ 008 f'none *>04436 




Variable 

Transformers 



Diipmer Do: is not just another Variable 
Transtornier. Its superior technology ol 
Track & Carbon Blush systems would 
classify it as 'Better of the Best" 

Available in capacities from 2A to 
600 Amps . in open or closed, 
manual or motorised forms 

green dot “Electric corpn. 

W7 8' 2 KIRTI NAGAR INDUSTRIAL AREA 
NEW DELHI 110 015 PHONF 532317 


Readers Please Note: 

The change in our 
Bangalore Office Address: 

No. 9,17th Main, 1st Cross, HAL II ’A’ stage 
Indlranagar, Bangalore 560038 
Phone: 561113 
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The professionals 
who understand the science 
and technology of wave generation. 


Audio equipment 
manufacturers like brown, 
Weston, Nikv Tasha, Luxco, 
Audax and Regional testing labs 
are saying goodbye to all 
inqiorted audio sweep 
generators, with built in 
amplifier Japanese, American 
and European. Now that series 
is making this instrument hen* 
in India. 

series 


Ap plications 

Loud speaker testing 
Audio Sweep unit in 
Central sweep systems in 
Colour B<Si,YV television 
lactones and Radio 
Receiver factories. 

Tone burst application. 

Sine w'ave function 
generator with high eminent 
capability. 

for further details write to us: 


S pecifications 


frequency 

Range 

20 20 KM/. 

Sweep width : 

1.1000 

Sweep Rate : 

Hi seconds to 

30 milliseconds 

Output 

5 watts mis into 
4, K or 16 ohms 

Waveform 

Sine wave and 
tone burst 


Series Audio Systems (P) Ltd. 

14H8 DIM Sheds, Okhla Industrial Area, Phase 11, New' Delhi-110020 
Tel: 63(5422 


We’ve got what it takes to be the finest. 
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HELIOCHRO/M - 

the world famous 
colour picture tube. 
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THE COMPLETE SOLUTION 

FOR CTV 


4 P m mm 


We at SGS have specially put together a complete solution that makes 
designing of your Colour TVs so much simpler and convenient. Just 
watch the frame below for the features we've packed in. 
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Technology 
and Service 


RAJRISHI EXPORTS LTD 

107 Aggarwal 
Bhawan 35-3o 
Nehru Place, New Delhi 
Tel: Ml 8844 
Telex: 031-3033 


SGS SEMICONDUCTOR PI E LTD 
Sales Dept: 

28 Ang Mo Kio Industrial Park 2 
Singapore2056, lei: 482 1411 
Direct Line: 4812523 
Telex: ESGIOS RS 55201 
Fax No: 4820240 






























We offer Complete Turn Key Services on : 

Micro Wave Oven, 

Mini Computors, || HHHBldhaHi 


T.V. Picture Tube, 
Magnetic Tape, 

Semi Conductor Devices, 
Deflection Components 
Floppy Discs, 

Nickel Cadmium Cell 

Polyester Film Capacitor 
Push Button Telephones 
Electronic Tuners 

Micro Motors 
Prited Circuit Board 

i 

Electronic Type Writer 
VCP & VCRs. 


— Project Profiles, 

— Project Reports, 

— Techno Economic- 
Feasibility Reports, 

— Market Survey, 

— Identification of 
New Projects. 

— Site Selection 

— Building Construction. 

— Help in obtaining Finance 
from Financial Institutions. 

— Arrange Collaboration 

— Import of Technology 

— Procurement &. Erection of 
Plant Machinery 

— Personnel Selection 

— Research Analysis, 

— Problems Pertaining to 
Running Industry 

— Product Marketing 


Electronic Toys 

— Problems Pertaining t 

Flexible Magnets, Running Industry 

Magnetic Heads _ Product Marketing 

Digital Electronic Watches ^ -- - . 

Project Profiles are also available with us and may be 
obtained by sending Rs. 500/ each through Bank Draft 
■fiMii PROJECT DIVISION (ELECTRONICS) MBi 

POONAM INDUSTRIAL f>%1 

RESEARCH & DEVELOPMENT W 
CONSULTANTS LIMITED C2L 

WH-16, PHASE-1 MAYAPURI, NEW DELHI-110 062 (INDIA) CALL : 504509. 


FEBRUARY 1988 


ATTENTION 

TELEVISION AND RADIO MANUFACTURERS 

PERFECT ELECTRONICS PVT. LTD. MANUFACTURERS OF 
DEFLECTION COMPONENTS (DEFLECTION COIL, LINEARITY COIL, 
LINE DRIVER TRANSFORMER AND LINE OSCILLATOR COIL, ETC) 


HAVE PLEASURE IN 
ANNOUNCING INTRODU¬ 
CTION OF 10mm R.F. AND 
l.F. COILS, PEAKING 
COILS AND CHOKES OF 
ALL TYPES FOR RADIO 
AND TELEVISION. 







ABOVE COMPONENTS ARE MANUFACTURED UNDER 
THE BEST TECHNICAL EXPERTISE. 

WRITE WITH SPECIFICATION OR SAMPLE TO: 

M/S. PERFECT ELECTRONICS PVT. LTD. 

M-4, Dr. V.S.I. ESTATE, II PHASE, THIRUVANMIYUR, 

MADRAS-600041. 



ELECTRONICS FOR YOU 



APPOINTMENTS 





Esarem Electronics 


Flat 6 I I P A , 

Indraprastha Estate. 

New Delhi-110002 

Tel: 3317372, 3317568, 3312476, 3317316 
Telex 31-62117 SRM IN 
Cable ESAREMDEL 


> We are one of the strong companies in India, 
' representing overseas electronic firms from 
Europe and Far East. Excellent prices, firm 
delivery schedule and satisfaction in quality 
are assured. 

Our range: 

Video Pan Cakes, V-0, Nickel Cadmium Cells, 
Integrated Circuits for Black and White/ 
Colour Televisions, Tape Recorders, Voltage 
Regulators, Car Stereos etc. 


Diodes (IN 4001-7, IN 4148, IN 34/IN 60, Zeners, 
BA 157/159, IN 5401-8, BYX 55, High tfbltage 
Diodes). 

Electrolytic Capacitors (Original REC and SW 
Brand, available ex-stock) 

Ceramic Capacitors (AH values) 

SCR (0.8 Amp-10 Amp; 50 Volts-600 Volts), 

Diacs, Trsacs etc. 

LEDs (AH types. Matsushita, Toshiba and NEC 
Brand). 

Transistors (BU 205/208, 2S 1507, 2SC 829, 1359 
and 2634; BC 547 Series, BF 200 etc). 

Taperecorder parts (Mono and Stereo Heads, 
Erasing Heads, Condensor Mic; Brand Mitsumi 
and National). 

Infrared LEDs, Phototransistors and 
Photodiodes. 

Electronic Valves (Tungsram etc.) 

Floppy Discs 

Above list is not exhaustive. 

ENQUIRIES SHOULD ONLY BE SENT BY COMPANIES 
HAVING THEIR OWN IMPORT LICENCES 


WANTED 

LUCKNOW REPRESENTATIVE 

Leading Plastic Film Capacitor 
manufacturer seeks professional * 
with 2-3 years experience prefer^, 
ably in the marketing of Elec¬ 
tronic Components, with transport 
and telephone at residence, to 
initially follow up on existing 
customers, and subsequently to 
be appointed as authorised 
stockist on attractive terms. Ideal 
opportunity for young dynamic 
result oriented person seeking to 
make a career. 

Please apply with full details to: 

Post Box No. 860101, 

EFY Enterprises Pvt Ltd 

605 Siddhartha', 96 Nehru Place, New Delhi-110019 


ELECTRONIC 

ENGINEERS 

Wanted Electronic 
Engineer* for development of 

DIGITAL INSTRUMENTS 

Persons having 2 to 3 years experience 
will be preferred. Attractive remuneration 
depending on merits. 

Apply Box 860201, 


Please contact us immediately. 



EFY Enterprises Pvt Ltd, 

605 ‘Siddhartha’, 96 Nehru Place, 
New Delhi 110019 


FEBRUARY 1966 
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ELECTRONIC 
INFORMATION SERIES 


28 titles speed and simplify finding, reviewing and 
comparing detailed device information on "Transistor, 
Diode, Thyristor, Discontinued Transistors, Discontinued 
Diode, Discontinued Thyristor, Audio/Video Consumer ICs, 
Digital ICs, Interface ICs, Linear ICs, Module/Hybrid 
Memory ICs, Microprocessor ICs, Microcomputer Systems, 
Microprocessor Software, Discontinued Digital, Discon¬ 
tinued Linear, Discontinued Interface, Optoelectronics, 
Discontinued Optoelectronics, Power Semiconductors, 
Application Notes Reference, Microwave, Discontinued 
Microwave, Master Type Locator, Discontinued Type 
Locator, Power Supplies. 1C Functional Equivalence Guide 

1. Save Data Collection and Search time 

2. Find the Precise Device for your special needs 
the Ideal way 

3. Quickly and easily compare Manufacturer's 
specifications 

4. Get up-to-date accurate information 


Write for Details to 


The Exclusive Agents in India: 


Allied Publishers Subscription flqency 


750 Mount Road MADRAS 600002, 


THUMB WHEEL SWITCHES 


All Kinds Of ICs To Meet 
All Kinds Of Needs 



Use it in your; Oscilloscopes, Signal Generators, 
Oscillators. Voltmeters. Medical and other 
Sophisticated Electronic Control Equipments. 

Ptoductt you need (tom fieojdt cant. 

INTEGRAL SYSTEMS AND 
COMPONENTS PRIVATE LIMITED 

FACTORY: 45 7A, GUBBANNA INDUSTRIAL ESTATE 
fe, VI BLOCK RAJAJINAGAR, 

BANGALORE 560010 Tel. 354247 


a MICROPROCESSORS DEVICES 
a COUNTER CHIPS 
a DVM-DPM CHIPS 
a MOS/LSI CHIPS 

• TTL/C'MOS/LINEAR 

• OPTOELECTRONIC PRODUCTS 

• TRIMPOTS, ZENNER DIODES, CRYSTALS 

• TANTALUM CAPACITORS 

• TRANSISTORS/UJT'S 

. SOCKET. CONNECTOR, FLAT CABLES 

• COMPUTER MEDIA PRODUCTS 

For details 


omputers 

625, Panchratna, 

Mama Parmanand Marg, Opera House, 
BOMBAY-400 004 • TELE: 38 49 23 


ELECTRONICS FOR YOU 








everestd85, AEA111 


National 

Professional Electronics 
Equipment from 
Matsushita Electric, Japan 



Digital Storage Oscilloscope 

linear Interpolation. I K Word Memory, 
Yti/NO Uccsion Function 


FF1 Analyzer VS—3310A 

DC to kHz, Data memory 64 K-woid 


Send enquiries against your Import Licence and write for details to Local Representatives 
NOVEMBER 1985 


Associated Electrical Agencies 

{International Marketing Division) 

7/9, Ansari Road, Daryaganj, New Delhi-110 002 
Tel . 276142, 27796?, Telex : 031-62418 INLD IN 
Grams : NIPOBATERY 



FEBRUARY 1986 


























































JUST OUT 


THE CONSULTANCY ORGANISATION PROVIDES 

NEW FEASIBILITY REPORTS 


AVAILABLE IN 


O Aluminum conductor 
Ci Alkd'lno accumulator* storage 
batteries 

o Audio magnetic tap* 
n Audio magnetic heads 
I' Batutry c«fla (torch size) 
ii Battery charger 
f Batteries A its parln 
1 : battery platers of different sizes 
Ij Carbon realtor 
I• Carbon electrode past* 

• • Can bon A graphite electrodes 

• J Cassette tapos 

r Chokes small tranaforrners & 
eliminators 
n Colour television 
'i Cubical electrical panel boards 
(switch boards) 

|'DC micro motors for tape recorders 
c Deflection equipments (TV) 

•> Digital electronic watches 
" Diesel generating aats 
i> Distilled water tor storage butteries 
u Dry batteries 

i • Dry colls & storage batteries 
11 Dry rechargeable cells 
i Hoctnc bulbs (ordinary) 

> > Klee.trie cables 
i ■ tieunca 1 titling 
i* Electrical hit kat insulators 
u felectm horn lor scooters 
'i fe.liH.tnc mixiss 
:* Lleclnc mixer 
■ i t lec Irir motor 
•’! Electric motor starters 
u Elm trie stamping 
u Elec trie swilchoa, plugs sockets etc. 
i! I ler ironic blood pressure measuring 
apparatus 

• i FleChomc quartz dock movement 
Li Electronic loys 

Electrolytic < apart tors 
u Electronic calculators 
Exhaust tan 
■ 1 Ferrite magnoi 
u Mou/eacenl tubes chokes 
Flour ascent tube light starter 
i‘ Gevser (electric water heator) 


READY STOCK 


N 

c: CilS lamps 
n Hot plats 
U Ignition coil 

c< Industrial refrigeration manufacture 
l) Intercoms 
u Insulator HT & l I 
u Liquid crystal displays 
r > Lead acid battery 
o Loudspeakers 
U Miniature bulbs 

Miniature circuit breaker 
O Mini motors 
li Multichannel TV tuners 
r) Musical doui bell 
a Paper capacitors 
Ci Paper cones (electrical purpose) 
n Polyester him capacitors 
Ci Porcelain insulator 
a Printed circuit board 
n Powar transformers upto 600 KVA 
n Pushbutton & rotary switches 
o PVC battery separators 
c PVC coated electric cables 
u PVC Insulation tape 
n Radio receiver sets 
c Rechargeable torches using Ni-cd cells 
° H F coaxial cable connectors 
n Small transformers & eliminators 
n Solar cells 
n Solar pump 

n Solar powered electronic calculators 
ii Steps down transformers 
u Stereo tape recorder 
u Soldering paste 
n Storage batteries 
u Tellon tape 
u Television (B&Wj 
D Television picture tube 
|J Television aerial (antenna) 
ti Television deflection components 
(-> TV signal booster 
n Voltage stabilizer 
u Video cassettes 
1 Video cassettes recorder 
o Washing machine & geysers 
n Welding electrodes 
n wire wound resistors 
li Wire wound potentiometers 


SIRI' has lust prepared “PROJECT FEASIBILITY CUM 
MARKET SURVEY REPORTS” on above products. Each 
contains latest available dates Including 


□ Market Survey 

□ Manufacturing Process 

□ Flow Sheet Diagram 
U Production Capacity 

□ Raw Materials 

□ Profitability etc., 


□ Plant A Machineries with 
Coats and Availability Sources 

□ Complete Cost Economics 

□ Total Investment 

□ B.E.P. 

alongwlth other details. 


★ Price Rs 500.00 (Rs Five hundred only) for 
each Feasibility Report payable through 
Draft/MO in favour of 

SMALL INDUSTRY RESEARCH INSTITUTE.’ 

★ Reputed firms can place their order by 
V.P.P. 

★ SIRI can prepare Feasibility Report on any 
item of your choice. 

Hush youi aiders to 

Hio/oct Identification and Evaluation Division 

CHI SMALL INDUSTRY 
£Mg| RESEARCH INSTITUTE 

4449 NAl SARAH ilsifcAR HOSHAN PURAI DELHI 110 006 
1’ BOX .'10b 4 4'1 ROOP NAOAH DELHI 110 007 

P'H'Vs Mtaiu 2910805 -isieeo.. 


Price 
150/- only 
Postage free 
Pages 680 > 


1HAND BOOK ON 
Sv ELECTRONIC 
N' INDUSTRIES 

Price Rs^. ^ By Gulshan Kumar 

150/- only Th ‘S book 

Postage free /\ contains 100 identified. 

Pages 680./ most profitable electronic 

■■■■■■■Jr industries with their manufacturing 

techniques, assembling details, detailed project pro¬ 
files, cost economics, profitability, total capital invest¬ 
ment, market position, circuit diagrams with addresses 
of suppliers of raw material and machineries along with 
other details. 

A TOTAL GUIDE ON 
ELECTRICAL & ELECTRONIC 
GOODS INDUSTRIES . _ 

(2nd Revised Edition) 

By Deapak Puri B.E (Electricalj ®Si|H|||| 

It provides f u ilTechnicaI . - e v 
informations and project\?< N< ?oOl' 0 e yw^jsSjjM 
profiles of about 53 
Electrical and 

Electronic Industries. ^—7?®® I"^ 


iv r 


This book describes complete 4 manufacturing 
(assembly) processes, basic function of the product 
figures with circuit diagrams, total capital invest¬ 
ment, manufacturing cost and return on the 
investment with addresses of raw material & 
machinery suppliers and manufacturers. 


I ELECTRICAL & ELECTRONICS 
DIRECTORY (2nd 1984 Edition) 

By SIRI BOARD 

THE ONE VOLUME WHERE 
YOU WILL FIND ALL THE 
ADDRESSES. CONTAINS MORE 
THAN 20,000 ADDRESSES 
OF MANUFACTURERS & 

Price Rs. 150/-1 Isuppliers of raw materials 
, Postage free. machinery & equipments, 

Panes 472 ELECTRICAL & ELECTRONIC 

^ > GOODS INDUSTRY .ALSO 

CONTAINS ADDRESSES OF 
ELECTRICAL & ELECTRONIC ASSOCIATIONS & EXPOR¬ 
TERS OF ELECTRICAL & ELECTRONIC MACHINERY & 
EQUIPMENTS ETC. ETC. ^ 

7 The book cost ^SPECIALOmR 
, Estimation of ^n|" 

1000 Industries Price Rs. 50/- is free on 
a purchase of all the above 3 books. 


SMALL INDUSTRY RESEARCH INS III U JL 

u--uHfrTJifaa 


(Near Roshanpura) DELHI-li 
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Selectivity of quality Parts today means increased 
sales tomorrow 

Murata Japan offers quality components for Colour Television, B/W Television, 
Mechanical/Electronic Tuners, Key Telephone and VCR. 


The application of rigid tests and spot 
checks that ensure quality control are 
standard procedures at Murata Highly 
automated machines ana processing 
techniques, lead to volume production 
at Murata. That is how Murata offers 
you quality components, that too at 
competitive price for 

Colour Television 

• VHF-UHF Electronic Tuner Part No. 
TUMUF4EC-703 

• EHT Transformer with integrated 
high voltage focus and screen 
adjusting potentiometer Part No. 
MSH1FCF 

SAW Filter Part No. SAF38.9MVB70Z 
Ceramic Filter Part No. SFE5.5MB 
Ceramic Trap Part No. TPS5.5MB 
Ceramic Discriminator Part No 
CDA5.5MD3 


• Posistor for degausing Part No PTH 
BG f 80M290 

• High Voltage Focus and Screen 
Adjusting Potentiometer Part No 
MHF 002-63B 

Black & White Television 

• EHT 

• VHF Electronic Tuner 

• SAW & Ceramic Filters 

• 15KV & 20KV Fast turn-on rectifiers 

Mechanical/Electronic Tuner 

• Miniature Ceramic Capacitors 

• Feed Thru Capacitors 

Key Telephone 

• Piezo Ringer 

• Ceralock Filter 

• Piezo Speaker 


Video Cassette Recorder 

• AC Line Filter 

• EMI Suppression Filter 

• Tuner 

• Capacitor/Resistor NetworKS 

• Piezo Electric Sensor 

Majority of above components are 
allowed for import under Open General 
Licence (per appendix 6 list 8 Part 1 ) 
Custom duty is 50 percent ad val¬ 
orem per custom notice No 36/85 
dated 28.2 198S 

As Indian agents of Murata Mfg Co 
Ltd., Japan, we can immediately 
quote you competitive price and 
reasonable delivery for above compo¬ 
nents, Why not to contact us today ? 


Ill lA Ftti til 


Th*re K no equal 



Committed to (crvice 


Inde Associates 
202, Vikram Tower 
Rajendra Place 
New Delhi 1 to 008 
Phone: 5719087, 5714176 
Telex : 031 -62126 AB INDE IN 


inde Associates 

16 Rest House Crescent 

Bangalore 560 001 

Phone 579289 

Telex ■ 0845-8084 AB INDE IN 

(covers southern India) 
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POPULAR ELECTRONICS BOOKS 


TAPE RECORDER SERVICING 

• Servicing Cassell'■ Recorders 

• 'Ital'l'l Tn< b’lV’.'f’l 

TELEVISION SERVICING (BftW) 

I'fdr hem Television Troubleshooting 
Servicing solid Stale television 
Srilirl Stale I ulevisiun I ruubloshoulin 

• -*hm «-i 'rt'jt ’f'! ont-t"''’ i 

• iitr*i«i vrtr -f ■ *<■’ ttPm.i iTirT7» r -’ 

COLOUR TELEVISION 

Awci'ii.i Handbook 
i h rdu 1 1 > Colniu T V 

Serve i*:*| KEin.'rtn Colnin 1 V (Goldstan 

• Seivu.ing Korean Colour I V Goldstar Vol II 
dor vie irii| Korean Colour I V (Samsung) 
Servicing I I I Cnloui television 

Service Manual of Sony Colour T V -2760 
servirinrj Colour Television 
Populru Colour Television Circuits Vol I 
Popular Coloui Television Circuits Vol II 

■ Service Manual rat Sony Colour f V -2062 

• Sinvu.e Manual ol Contec 20" Colour T V 
•it'll 1 -rr TNttfTa 

VIDEO CASSETTE RECORDERS 

Service Manual of NATIONAL V C It 
Model NV 300EN-.f40fcM 
Model NV 250 -ISO 
Model NV :),'() [- N 
Model NV i ! 1\_ N 
Model NV 7200 t.N 
Service Manual of V C P 
Servicing Valeo Cassette Her or tiers 
Popular V C. H Circuits Vol t 
Populai V C M Circuits Vol 2 
Maintaining and Repairing V O Ft 
■trivrn -m? rrarroi 

Video Camein Theory arid Servicing 
C.omplete cnde to Value 

POWER SUPPLIES 

Powei Supplies (oi all Occasions 
B Y O UnttPry Eliminator & Voltage Stabilizer 
» Power Supplies, Switching Regulators 
Invertei & Converter (Hard Bound) 

Praotir le Transtermer Design Hand Book 

DATA BOOKS 

F’ractical 1 rarrsistor tourvalents 
Practical Valve & Transistor Data (Pope) 
World Transistor Equivalents 
Microcomputei Data Handbook 
Towers' Inter Op-Amp Linear 1C Soloctor 

• lowers' International transistor Selector 
Towers Intoinational Digital 1C -Selector 
Practical Semiconductor Data Manual Vol 1 
Practical Semiconductor Data Mariual Vol 2 
Practical Semiconductor Data Manual Vol 3 
Practical Semiconductor Data Manual Vol 4 

COMPUTER BOOKS 

the CP'M Handbook with MF' M 
Microcomputer Data Handbook 
t Art Introduction to Microprocessors 

• Understanding dBase II 

• Understanding dBase III 
» ABC's ot 1 -2-3 

• Doing business with Multiplan 

» How to Care tor your Computer 

■ Understanding C 

■ Intel Application notes lor 8080 8088. 

8255. B.’Sl 

• Denotes new /98b edition 


PRICE 

Rs 18 00 IBM PC 1 roubleshooting A Repair Guide R». 

IbOO introduction to Word Star 

1001 Things to do with your IBM PC 


21 00 
18 00 
24 00 
21 00 
21 00 


18 00 
18 00 
12 00 
18 00 
12 00 
12 00 
18 00 
7 80 
12 00 
12 00 
21 00 
18 00 
18 00 


60 1)0 
60 00 
60 00 
60 00 
60 DO 
36 00 
18 00 
18 00 
18 00 
7.8 00 
18 00 
180 00 
27 


HOBBY ELECTRONICS 

For Beginners 

Practical T ransistor Novelties 
Simple Audio Prefects 
Practical SCR/TRIAC Projects 
Tasy. to Build Electronic Alarms 
Using Field Effect Transistors 
858 T irrier Use and applications 
Practical Operational Amplihei Pioiects 
Exciting Electronics Experiments 
t asematmg 1C Projects 
121 Elect!nine Projects 
Practical Electronics Projects 
Digital I C Learning by Experiments 
Electronic Musical Projects 
Electronic Gadgets For You 
Electronic Hobby Circuits 
Integrated Circuits Applications 
Practical Electronic Games 
Electronic Pioiects For the Car 
Practical Electionic Devices 
An Introduction to Digital Electronics 
103 Projects Using LED's 
Practical Audio Visual Protects 
Care & Repair of Electronic Flash Gun 
CMOS ICs Learning by Experiments 
Using Semi-Conductor Diodes 
Servicing Transistor Receivers 
Llnderslariding arid Using Multimeters 
41 Projects Using 1C 741 
51 Projects lising CD 401 1 
Practical Timor Projects 
Simple Electronic Experiments 
Electionic Science Experiments 
3YO fcineigeney Light 


12 00 
12 00 

150 00 
90 00 


6 00 
15 00 
30 00 
150 00 
75 00 
90 00 
90 00 
12 00 
26 00 
25 00 
25 00 


75 00 
150 00 
52 00 
90 00 
150 00 
150 00 
135 00 
45 00 
150 00 

99 00 


Bwld four Own Series 

Build Your Own 1 ransistor Radio 

Build Your Own Tost Instruments 

Build Your Own Stereo Amplihcrs 

Rmld ari ic Radio 

Build Your Own Intercoms 

Build Your Own T-ansformets 8 Coils 

Build Your Own Digital Clocks Vol 1 

Build Your Own Digital Clocks Vol 2 

Build Your Own Disco Projects 

Foi Professionals 

electronic I elephone Pro|ecls 
555 lirner Sourcebook Experiments 
Electronics Australia Projects & Circuits 
Hobby Electronics Projects Special 
Radio Data Charts 
Build A Personal Earth Station for 
Worldwide Satellite TV Reception 
Using Function Generators and Phase 
Lock Loops 


S / Ni ■■ ) f )(iH t itii)t -id I U 

B.P.B. PUBLICATIONS 


PRICE 

180 00 
150 00 
90 00 


7 50 
G 00 
6 00 
6 00 
6 00 
6 00 
12 00 
6 00 
6 00 
6 00 
6 00 
15 00 
6 00 
6 00 
6 00 
24 00 
6 00 
6 00 
6 00 
18 00 
15 00 
6 00 
6 00 
12 00 
9 00 
6 00 
6 00 
6 00 
6 00 
7 50 
6 00 
6 00 
12 00 


6 00 

5 00 
7 50 

6 00 
6 00 
fa 00 
6 00 
7 50 
6 00 


2 / 00 
27 00 
1800 
18 00 
15 00 

75 00 

12.00 
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Are Robots Coming 


AA With the accent on precision and speed, 
ww automation in Industry has become Imminent 
and with it the use of robots. Applications, Installation, 
current international robotics trends and safety 
measures required while working with these 'man 
machines' are discussed In this article. 

—DrN. Vanvari 



Commercial Office apd 
Correspondence Address: 

805 'Siddhartha', 96 Nehru Place 
New Delhi-110019 (Grams: FORUMAG) 
Phpne: 6415330 

Editorial and Regd Office: 

303 Dohit Chambers; 46 Nehru Place 
New Delhi-110019 Phone: 6418969 

{No correspbndf nee on this address) 
Bwigalpte Offlfiet' 



Automatic AC Voltage 
Regulator 

•JAA number of soiidstate automatic voltage 
• w regulators are available in the market. But in most 
of them, the controlling elements are usually relays or 
motor-driven variacs and cannot truly be termed as 
'soiidstate'. Here la a true' soiidstate voltage regulator 
without a single moving element In the circuitry. 

—Balakrlahna P. 


STD/Local Bar 
76 : 


> Over-charging of telephone bills is not an 
* uncommon occurence in India. One prime reason 
for this is the use of the STD facility In proxy. This 


No. 9, ITthe Main; 1st Crass, HALH 'A* Stead STO/Local bar Instrument enables the subscriber 

- -*»--—* the STD facility on or off as and when 

—P, Jayavardhana Krlahnan 


ihdiranagan Bangalore 660038 
Phone: 861113 

Resident Director (Pune): 

Mm Veena Khanna 
4 North Main Road 
KoregaonPark, Riverside 
Puna 411001 Phone: 62619 

* Copyright: 1986 , 

Contantxot this magazina should not-be rep¬ 
roduced In any form without written permis¬ 
sion from the publisher, , 

■ { 

WHhAramal<a) 


to switch 
required. 
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CMOS Technology: Catching Up 

-Y.K Shah 

1 Microprocessor Control of Qlessl Gen¬ 
erator 

—C.3. Praaahrm Kumar 

Are Robots Coming? 

{PeP' 1 . V —M. Mmvari 

I DtschoNovakia: The Electronics Boom 
-Antoti/n Pup 
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l * - * • -...worn ... 

ftwe Yearn fls i$0 Rs &5 plus R* 5* 
Three .Years.:,. Ri ttfi , Its 28Q plyeRa 5' 
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fAjW:)ts6qn>flNfa<i'(M.. 
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—8. Batra 
Digital Reaiatancs, Capacltanea and 
Frequency Measure merits Using 
bleotafr 8pMhrum Micro 

—AJay Chikaraal 

i Study of Computer Lam 
—ft. Aamaawamy 

.... r jto to msti e AC VeMagefMgif 
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thrift 


a name that means 

SOLDER 

• For perfect joint 

• Minimum Resistance 

• No Dry Solder 


A single weak soldering point (dry soldering) can bring a 
bad name to your well engineered electrical/electronic 
set-up. BOND has been manufactured to meet your string¬ 
ent soldering requirements. BOND is a widely accepted 
and approved solder by quality conscious people in var¬ 
ious electricals/electronic industries. 




kfjanna trabcrsi Sc engineer* 

CB-105 Ring Road, Naraina. Now Delhi-110028 Ph: 537483 Tlx: 031-65618 BONO IN 

Manufacturers of: 

• BONO brand Rosin Cored Solder Wires 

• Solder sticks 

• All kinds of Wave Soldering & Dip Soldering Fluxes 

• Soldering Paste 

• Silver brazing Rods and wire 

• Forming Machine (Axial & Radial) 

• Solderability Testing Equipments and other allied products. 
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Wavesoldering adds quality, 
economy and efficiency in PCB assembly 

You get the best deal in long-term 
when you buy a wavesoldering machine from 
Hollis Automation Inc., U.S.A. 


In wavesoldering of PCB’s, time of 
solder and solder temperature are 
optimised to get consistent quality in all 
soldered connections without any dry 
solder joint. 

Wavesoldering uses the right quantity 
of flux and solder. You save 35% in 
these daily consummate materials 
when you wavesolder your PCB’s. 

Wavesoldering gives a maximum 
production rate of 3.05 meter PCB 
iength per minute. It reduces number 
of your hand-soldering workers. 

Wide range 

• Model NOVA 175 is a bench-type 
wavesoldering machine suitable for 
PCB’s with width upto 17.5 cms. 

• Model TDL-10 is suitable for PCB’s 
with width upto 25.4 cms. 

• Model TDL-12 is suitable for PCB’s 
with width upto 30.5 cms. 

• Series TDL wavesoldering machines 
are also available with finger type 
conveyor for higher production 
output. 



Other PCB assembly machines 

• ULTRA-CLEAN Vapour Degreaser 
for cleaning and drying of compo¬ 
nents and PCB’s 

• HOLL1-CLEAN Model 12, conveyor 
type cleaning and drying machine, 
for PCB’s with width upto 30.5 cms 

• HOLLI-CUTTER Model 300, 
conveyor-type PCB lead cutting 
machine for PCB's with width upto 
30.5 cms 

Ruggedness and reliability 

Hollis wavesoldering machines give 
same consistent quality in soldering 
years after years. That is the experience 
of BEL Banglore, DCM Data Products, 
HAL Hyderabad, IT! Bangalore, Philips 
Pune, Tata Electric Company. 

After-sales-service 

When you buy a Hollis wavesoldering 
machine, you have a guarantee of 
getting installation/commissioning, 


initial-running/operator’s training and 
warranty/out-warranty services from us 

References 

Hollis machines are used in India by: 

TV manufacturers : Bharat TV, 
CaJcom Electronics, Electromax, 
Kingston Electronics, Mire Electronics, 
Monica Electronics, Orient Visision, 
Viking 

Others : AB Controls, BEL Bangalore, 
GCEL, Gujarat Instruments, HAL 
Hyderabad, HAL Korwa, ISRO 
Bangalore, 111 Bangalore, Jenson & 
Nicolson, Larsen & Toubro, Philips 
Pune, Punjab Communication, Taylor 
Instruments, Tata Electric, VSSC 

Easy to import 

All Hollis machines are allowed for 
import under Open General Licence 
Per current Import policy. The custom 
duty is levied @ 20% ad valorem. 

Tell us maximum width of your PCB 
and production rate you want. We will 
send you a viable proposal for a 
wavesoldering machine. 



There Is rjo equal 
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lnde Associates 
202, Wcram Tower 
Rajendra Place 
New Delhi 110 OOB 
Phone: 5719087,5714176 
Telex: 031-62126 ABINDE IN 


lnde Associates 

16, Rest House Crescent 

Bangalore 560 001 

Telephone: 579289 

Telex: 0845-8084 AB INDE IN 

(covers southern India) 
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Programmable Volume Control 

This refers my Programmable Volume Con¬ 
trol' circuit idea in EFY's November issue. 
Two mistakes have crept up in the article 
fhrst. the last line of the text is wrongly printed 
as "R11 is about 47 kilohms for the zener 
diode used " It should be read as "R11 is 
about 47 ohms for the zener diode used " 
Second, the pull-down resistorsconnected to 
the BCD thumbwheel switch are marked R11, 
R12, R13 and R14 They should have been 
marked as R12, R13, R14 and R15 
respectively 

BIDYUT CHAKRABORTY 
Distt Nadia, W.B 

Inexpensive Multitester 

Kindly refer our circuit idea captioned Inex¬ 
pensive Multitester' published in December 
issue ol EFY 

In the circuit diagram, the switch numbers 
havo been wrongly printed. S2 shall come in 
place of Si and vice-versa 

We would like to take this oppurtumty to 
add that if anyone faces a difficulty with the 
use of transistor 2N481 for T3, as specified in 
the diagram, he may use BC158B in plate of 
2N481, with identical terminal connections. 
Only alteration required in the other part of 
the circuit is the use of 22kilohm resistor for 
R5 in place of Ik specified in the diagram 
This modification shall be useful when some¬ 
one finds a slight glow in the indicator LED 
with the test prods unshorted while the unit is 
powered on and switch S2 is kept at test' 
position 

ARUP KUMAR ROY 
AND BHABENDRA NATH PAL 
Calcutta 

Hourly Chime for Digital Clock 

Mr A Kadarkarai s article in May 1985 issue 
was interesting but I noticed a few 
discrepancies 

CIO is shown connected between IC4s 
pm 6 and ground in circuit diagram, though it 
is not shown in the components layout lor 
PCB 1 Similarly, C5. included in parts list, is 
missing from the circuit diagram 

G SAHA 
Gauhati 

□ The author uses two iCs to get 'high to low 
or low to high' transition alternately, by tak¬ 
ing 'a', f and e' outputs of hour output of the 
does chip. The same decoding of 7 segment 
output can be done using |ust one 1C as given 
here. Instead of a', f and e' take e', d' and g' 
outputs The IC7400's NAND gates At to A3 
do the decoding and output a transition every 
hour as required by the monoshot circuit 

The IC7400 NAND gates are used only for 
low true output clock chips. For decoding 
'high true' output devices, use IC7402 and 
replace each NAND gate with a NOR gate, 
with the same interconnecting wiring 
IC7402 s pin configurations are given here as 
they differ from IC7400. 

R MURALI KRISHNAN 
Srivilliputtur (TN) 



HOURLY CHIME CIRCUIT-(SIMPLIFIED) 

l-HOM HOUR O/P 


BOTTOM VIEW 

sy PIN CONFIGURATION—7402 

7 3 4 b h t 

n n n n n n nv™ 


K3 


K3 


<2 K2l 

_ XT U U U UU 

14 ij i? _n in <) a 
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(F- l 


7 SEGMENT TO ONE O/P 
DECODER 


u AND ga'ts (A 1 and A2) are wrongly shown 
like NAND gates in the circuit diagram 
Further, the decoder circuit can be simplified 


MONOSMOf & DRIVER . 

CIRCUIT 

This reduces the number of gate ICs to just 
one With a slight change in the BC147 transis¬ 
tor's connections, they can do the function of 
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circuit reduces to just three NANO gates 
which can be obtained from a single 74001C. 

YOGISH KUMAR K 
Puttur D.K 

The author, Mr. Kadarkaral, replies: 

Capacitor CIO mentioned by Mr Saha may be 
omitted but 5uF capacitor may be replaced by 
a 6.4^F. C5 mentioned in the parts list is not 
required 

The decoder circuit can be simplified as 
pointed out by Mr Yogish Kumar But the 
NOR gate circuit is having some mistake In 
the diagram a' and T should be 
interchanged. 

Mr Murali Krishnan's idea is very correct 
and interesting. It will work for both 'active 
high’ as well as 'active low' output clock 
chips. 

New Policy Measures in Electronics 

The above article serialised in October, 
November and December issues of Electron¬ 
ics For You. was based on various policies 
and procedures concerning electronics 
industry announced by the government from 
time to time These evolved out of a collective 
work of a number of experts engaged in the 
held of electronics arid collogues working in 
the Department of Electronics, Electronics 
Commission (IPAG) and other ministries, 
Therefore, I claim no credil for the work 
except compilation of various (acts and fig¬ 
ures already available through different docu¬ 
ments. No personal attribution should be 
made about statements in the article as they 


are a reiteration of the already announced 
policies. 

Di S.L SARNOT 
Additional Director 
Electronics Commission (IPAG) 
New Delhi 


EFY's Back Issues 

Only a few copies of some back 
issues of Electronics For You 
magazine are available. 

Therefore, before ordering please check 
up from us whether the issues 
required by you are in our stock. 
Alternatively, please ask for the 
list of issues available, before ordering. 
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Dimmer Dot is not iiist another Variable 
Transformer, Its superior technology of 
Track & Carbon Brush systems would 
classify it as "Better ol the Best" 

Available in capacities from 2A to 
600 Amps, in open or closed, 
manual 01 motorised forms 

GREEN DOT ELECTRIC CORPN. 

W/ 8 2. MH1I NACjAR INDUS I RIAL AREA 
NFWDt'lHI noon* PHONE hWil 7 



EFY Misses Nothing 
Don*t Miss It 
Subscribe to it now! 


To protect your 


expensive Electrical and Electronic 
equipment use 



ROHINI ELECTRONICS 

5C, Electronic Centre, 5th Floor 
1/1A Biplabi Anukul Chandra Street, 
Calcutta-700 072, Phone: 26*3011 

OONDI ELECTRONICS 

A-16, Electronic Centre,1-1A Biptabi Anukul Chandra Street 
Calcutta-700 072, Phone:26-1957 




ALFA POSITIVE ^ 
NEGATIVE ACTIVITY 
PROBE (PNAP) 

Features 

* Five Tests High (+), Low (—), 
Clock, Ground & 

Broken Connection. 

* Single Tristate LEDIndicator 

* Operating Voltage* 3Vto ±75V ! 

* Self Powered 

* Small, Pencil Size. 

* Low cost, Long-Life. 
Applications 

* RS-232 Interface Equipments | 

* Computer peripherals 

* Telex and Teleprinters 

* Telephone Exchanges 

* Medical Equipments 

* Instrumentation & Control 
Equipments. 

HOOOOOOOj 

WqooW 

Manufacturers 

Alfa Products Company. 

FF11. Bajaj House, 97 Nehru Place. 
New Delhi-110019 Ph:6432l26 JJ 
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Data I/O's new 29B. More than 
just a new paint job. 

Outside, Data I/O gave their new 
29B universal programmer a tresh 
coat of paint. Inside, Dala I/O 
gave it the technology to make it 
a universal programmer you can 
count on having around for a 
long time. You see, the 29B's 
multi-functional programming 
system gives you complete 
tlexibility to build your 
programming capacity as your 
needs grow. With a now 
standard 64k x 8 RAM and its 
proprietary programming 
electronics, the 29B can program 
over 1000 devices in commercial 
production today, and be 
expanded to support the more 
complex devices of the future as 
they are developed. 

Efficiency in a host of different 
programming applications. 

The 298's design allows use of 


interchangeable modules for 
many different programming 
applications. With a UmPak 2, 
the 29B programs over ZOO MOS, 
fusible link, and AIM PROMs. 
And with a GangPak, it can 
program a set of eight MOS 
EPROMs with different data 
patterns at the same time. With 
the LogicPak you can program, 
design, and test a wide range of 
logic devices. Or, by using ABEL 
software, you can specify logic 
designs for IFL, PROM, and PAL 
devices using any methods or 
combination of state diagrams, 
Boolean equations or truth 
tables 

Select integrated or 
stand alone operation. 

The 29B's twenty-seven I/O 
formats enable you to interface 
with virtually every development 
system available. You can enjoy 
the ease of menu driven 


operation because the ?9B's 
optional software driver allows 
you to interface with IBM PCs 
Yet, it's important to know the 
29B is a completely self sufficient 
system. So, if your needs doru 
require interfacing with a PC, the 
29B can upeiaie on its own. 

A unique combination 
of price and performance. 

The 29B is just one example of 
Data I/O's commitment to giving 
you state of the art programming 
technology. And you can get it 
with the performance of 64k x 8 
RAM for less than ever before. 

All things considered, the 29B is 
the best combination of price 
and performance in a universal 
programmer today. And 
tomorrow. Now, that's an 
achievement. 


Manufactured by: 

DATA I/O 

Corporation. 

.A. 


Marketed in India by: 



TRANS 

MARKETING 

PRIVATE 

IMTED 


Head Office 

Sterling Centre 16/2, Dr. Annie Besant Road, 

Bombay 400 018. Tel: 4938585 . Telex: 011-73724 

Branch Office 

59, Millers Road, Benson Town, Bangalore 560 046. 
Tel: 564389 Telex No. 0845-641 
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yiN INDIA.... 

12th AIMTDR Conference 

The 12th All India Machine Tool Design 
and Research conference is scheduled 
to be held at the Indian Institute of Tech- 
nology, New Delhi between 10th and 
12th December 1986. 

The conference serves as a forum for 
exchange of ideas on topics of current 
interest pertaining to design, perfor¬ 
mance, retrofitting and maintenance of 
machine tools, manufacturing systems, 
automation, CNC, DNC, CAD, CAM, 
CIM, FMS, robotics, adaptive control, 
microprocessor applications, expert 
systems, metal cutting, metal forming, 
non-traditional machining processes, 
metrology, research, development and 
application in the field of machine tools. 
It aims at bringing together research 
workers and practising engineers so 
that their work could be reported, recent 
developments discussed, and the latest 
trends assimilated. 

Eminent national and international 
experts will be invited to participate and 
deliver keynote addresses on recent 
advances in vital areas at the 
conference. 

Authors can send original papers in 
the above fields for presentation at the 
conference. 

lETE’s 32nd Annual Function 

The Institution of Electronics and Tele¬ 
communication Engineers will hold its 
32nd annual function from February 15- 
21, 1986 at Pragati Maidan, New Delhi. 
Mr P.V. Narasimha Rao, Minister for 
Human Resources Development will 
inaugurate the function on 15th 
February. 

Invited and contributed papers will be 
presented during the technical conven¬ 
tion of the function in the following sub¬ 
jects: Communication including 
acoustics, upto-electronics, signal pro¬ 
cessing and broadcasting systems, 
computers and control; office automa¬ 
tion; circuits, systems and devices; 
instrumentation and measurement 
including industrial electronics electro¬ 
magnetics including antennae and 
microwaves. 

An exhibition, the IETE Expo ’86, will 
also be held to highlight India's progress 


.What's 

New. 


in the field of electronics and 
telecommunication. 

The exhibition will relate to current 
and emerging technologies in telecom¬ 
munication equipment, instruments, 
computers, microprocessors, word pro¬ 
cessors, digital electronics, process 
control, power electronics, microwave 
subsystems, components, consumer 
electronics and defence equipments. 

The technical convention will provide 
a forum to professionals from diverse 
specialisations to come together for 
mutual exchange of ideas on current 
topics of interest in the evergrowing 
field of electronics and telecommunica¬ 
tions. 


Tamper-proof, computer- 
readable passports 

The government is likely to introduce, in 
the next few years, computer-readable 
passports to arrest tampering with them 
and to expedite immigration and emmi- 
gration clearance procedures. 

Efforts are being made to acquire opti¬ 
cal character reading (OCR) computer 
which can read and write, and it is 
expected that by 1990 the format of the 
passports would be changed suitably to 
make them computer-readable. 

According to Mr Jogesh Tiwari, joint 
secretary (passports) in the ministry of 
external affairs, computers installed at 
the airports would tally signatures or 
thumb prints in a passport with those in 
record and thus tighten security. 

The first passport in the new format is 
likely to be issued three years from now 
and soon after all passports would be 
changed to the new format. 

A feasibility study has already been 
conducted to computerise passport 
records in India and Indian mission 
abroad. He said, in early 1986 passport 
centres at Delhi, Bombay, Madras and 
Cochin would be computerised and by 
1990, all passport offices linked through 
the computer. 

Electronics units 
urged to cut costs 

Dr M.S. Sanjeev Rao, chairman of the 
Electronics Commission, has warned 
the electronics industry that it had no 
option but to improve the quality and cut 
down the costs of electronics goods in 
the country. 


Inaugurating a workshop on electro¬ 
acoustic measurements, Dr Rao referred 
to the rigid standards demanded by the 
international markets and said Indian 
goods left much to be desired in this 
aspect. 

Underlining the importance of 
electro-acoustics, Dr Rao said that the 
production of electro-acoustic devices 
was projected at Rs 2500 million in 1989- 
90. This amounted to one-tenth of the 
entire production of consumer electron¬ 
ics estimated at Rs 25,000 million. These 
devices had to be highly reliable for 
ensuring the quality of various elec¬ 
tronic products such as television sets 
and loudspeakers. 

Later Mr S.R. Vijayakar, secretary, 
Department of Electronics, said that if 
Indian electronics industry wanted to 
make a dent in the international market, 
it must set its eyes on export of electron¬ 
ics goods. This could be possible only if 
the Indian electronics industry improved 
the quality and reliability of end- 
products and geared itself up to face stiff 
international competition. 


British aid for CLASS 
project to continue 

Sir Crispin Tickell, permanent secretary 
of Britain’s Overseas Development 
Administration (ODA), the ’aid’ wing of 
the British Foreign and Commonwealth 
Office, visited India in December last to 
discuss various aspects of the British 
bilateral aid programme to India. 

During his stay, Sir Crispin also visited 
a school which is part of the govern¬ 
ment’s Computer Literacy and Studies in 
Schools (CLASS) project. Britain has 
provided £1.3 million in aid to finance 
this pilot project, launched last year to 
provide BBC Acorn Model B microcom¬ 
puters for 250 secondary schools and 50 
resources centres throughout India. 
Software and training—both in the UK 
and in India—have also been provided as 
part of the package. A proposal for the 
provision of a further £1.1 million of UK 
aid for an extension of the pilot project is 
currently being considered. 

The British evaluation report of the 
CLASS project made the following 
recommendations: (a) continued British 
assistance in specific ways—training 
both in Britain and India, exchange of 
information and of facilities relating to 
the present machine as they are deve- 
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loped, and (b) as the training needs 
become more specialised great care be 
taken in asessing precise needs and 
developing specific training courses to 
achieve them. 

Peter Scopes, ODA education adviser, 
h«s also recommended further ODA 
assistance for three years. 

Hike in TV prices likeiy 

The prices of colour and black-and- 
white televisions are likely to shoot up by 
Rs 1000 to Rs 1500 and Rs 500 to Rs 700 
respectively in the coming months. This 
follows the proposed adoption of the 
new central excise tariff by the centre 
which proposes to hike excise duty on 
electronic components from 15 percent 
at present to 40 per cent ad valorem, 
according to Mr Sunder T. Vachani, 
president of Indian Television Manufac¬ 
turers Association. 

The excise duty component of a 
colour TV priced Rs 6000 which is pres¬ 
ently Rs 900, is expected to shoot up to 
Rs 2400. This will be exclusive of the 
sales tax and octroi. 

Small-size TV sets, not exceeding 36 
cm, which were earlier exempted from 
excise duty will also be subject to this 
hiked duty 

In the case of a few other electronic 
components, an excise duty of 20 per 
cent is proposed to be levied even 
though these were totally exempted by 
the union Finance Ministry through a 
notification on March 17, 1985. These 
electronic components include resis¬ 
tors, connectors and relays. 

Foreign tie-ups for picture 
tube production 

Two foreign collaboration proposals 
were approved by the central govern¬ 
ment in the area of colour TV picture 
tubes, one from Punjab Display Devices 
Ltd—a subsidiary of the Punjab State 
Industrial tiShrelopment Corporation 
(PSIDC), fon|§paboration with Hitachi 
Limited, Japan and the other from U.P. 
Electronics Corporation Ltd, Lucknow 
for collaboration with Toshiba Corpora¬ 
tion and Mitsubishi Corpoiation Ltd, 
both from Japan. 

Giving this information to the Lok 
Sabha, Mr Shivraj V. Patil, minister of 
state for Electronics, said in response to 
a question that foreign collaboration 
proposal from A.P. Electronics Develop¬ 
ment Corporation has not yet been 
received. 

In response to another question he 
said a workinafroup has been set up by 
the IDttfcgtoXnistrial Development Bank 


of India) in consultation with the Depart¬ 
ment of Electronics for helping in the 
speedy processing of loan applications 
for the electronic components industry. 

m ..AND ABROAD 


Semiconductor’86 

Two fairs, CEX '86 (International Elec¬ 
tronic Components and Equipments 
trade fair) and Semiconductor'86 (Inter¬ 
national trade fair for Semiconductor, 
Manufacturing, Processing, Assembling 
and Testing) will be held in Korea from 
27th to 30th March, 1986. 

Semiconductor'86 will hold a major 
technical conference with a program 
featuring industry experts in a wide- 
ranging series of discussions of state-of- 
the art semiconductor processing, 
assembly and testing and wafer fabrica¬ 
tion and processing. 

Indian visitors will get a unique oppor¬ 
tunity to establish business contacts 
with Korea with regard to expanding 
trade and technical collaborations. 

A special group visit is being arranged 
with the cooperation of leading electri¬ 
cals and electronics associations for the 
benefit of small and medium scale indus- 
trialists, businessmen, technical 
experts, professionals and executives. 
The group will visit important commer¬ 
cial centres in Japan, Korea, Taiwan, 
Hongkong, and Singapore. Visits to 
leading factories are also being 
arranged. 


Biomedical Engineering 
Conference 

The 8th Annual International Confer¬ 
ence of the IEEE Engineering in Medi¬ 
cine and Bioicgy Society will be held at 
the Worthington Hotel in Fort Worth, 
Texas from 7th to 10th November, 1986. 
The conference aims to serve as a focal 
point for the latest developments involv¬ 
ing technology in health care and to 
bring together the relevant research 
efforts, the clinical developments and 
the industrial applications. 

This conference is the world’s largest 
meeting in the area of biomedical engi¬ 
neering and computing as reflected by 
about 500 technical contributions pres¬ 
ented in the previous conference in Chi¬ 
cago, by authors from 22 different 
countries. This year's conference prom¬ 
ises to be one of the most exciting tech¬ 
nical events covering a wide spectrum of 


state-of-the-art technologies. Included 
in the program are also 2-3 sessions on 
‘health care technology in the third 
world countries' to be presented by lead¬ 
ing experts in the field. 

The highlight of the conference will be 
a special mini-symposium on 'critical 
and emerging issues in biomedical engi¬ 
neering' aimed to serve as the central 
nucleus of the technical sessions. The 
symposium will consist of in-depth coor¬ 
dinated technical tracks with 'diagonal' 
prognostic tutorials. World leaders will 
address the tutorial sessions which 
include advances in rehabilitation engi¬ 
neering, innovations in biomedical engi¬ 
neering, cardiology, communication 
systems, intelligent devices, artificial 
organs, biomaterials, etc. 


High-Tech Telephones 

An unexciting acronym from the field of 
information technology is the key to a 
world in which robots on an assembly 
line will be tuned by engineers in another 
country, airline tickets will be printed at 
the user’s home and doctors will exam¬ 
ine and even treat patients without meet¬ 
ing them. 

The term in question is VANS, which 
stands for value added networks. This 
rapidly expanding type of service is 
created by adapting existing communi¬ 
cation lines that previously carried only 
telephone, telex and television. 

In the beginning of the 1980s, licens¬ 
ing had been liberalised in Britain to per¬ 
mit a range of VANS, including 
automatic ticket reservation and issuing, 
telebanking—using home computer ter¬ 
minal to transfer money from one 
account to another -and electronic 
mailboxes which store incoming mes¬ 
sages for screen display. In-house infor¬ 
mation retrieval systems multiplied, 
eliminating hours of manual searching. 
For example, extracts from the vast col¬ 
lection of the British Library’s—volumes 
stored on kilometres of shelving—can be 
flashed on a screen at the touch of a 
keypad. 

Most participants in the world tele¬ 
communication industries meet at Lon¬ 
don agreed there was an exciting future 
for VANS in a world with 600 million tele¬ 
phones, potentially capable of being 
linked to on-line information and other 
interactive services. Many envisaged a 
world after the turn of the century in 
which physical operations can be 
diiected through information 
technology. 
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Analog Devices Inc-The Best from USA 
chooses Murugappa Electronics Ltd. 
-establishing World Standards in India. 



Quality that’s just a dial away 



ANALOG 

DEVICES 


Way out in the front 


We. the leading manufacturers of data 
acquisition components, sub-systems and 
systems have great pleasure in announcing 
the appointment of Murugappa Electronics 
Ltd., India as our exclusive marketing agents. 
It's a deal that offers the best of both 
worlds. For anything and everything on 
Analog Devices - just reach for the phone 
and call Murugappa Electronics Ltd. 



MURUGAPPA 

ELECTRONICS LTD. 

World Standards in India 
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For the first time, top selling 

APPLE and IBM compatible 
computers from one company! 

Micro Advance 



The MICRO PC-A 
Business partner! 

MICRO PC- the 16 Bit PC from 
Micro Advance is ideal for 
businessmen 

Specially designed packages tor 
business applications ensure 
changeover from manual 
systems are achieved with 
minimum disruption. 

In addition to IBM compatibility, 
MICRO PC offers 


The MICRO I — Your 
partner in learning! 

A Business and Educational tool, 
the Apple compatible MICRO I 
supports high level languages 
such as BASIC, FORTRAN. 
COBOL, PASCAL, LOCO AND 
PILOT. 

Tutor packages for varied 
applii ations prove valuable aids 
to Engineers, Scientists and 
Educational Institutions 


THE MICRO installations! 

Micro Advance has installed 
over 1 SO machines since 1983 
to establishments such as Indian 
Institute of Sciente, ISRO, HAL, 
BHEl, BFL.CDOT, LRDE 
(Bangalore), TIFR (Bombay), 
DAE (Madras). Dept of 
Electronics (Madras), National 
Oceanography,ECIL and rhe 
Indian Army 


The MICRO backing! 

Each system of ours is covered 
by a service network at 
Bangalore, Madras, Coimbatore 
Cochin and Bombay. And by 
Micro Advances' reputation 
as a value leader in high 
technology! 


52, Richmond Road, 
Bangalore - 560 025 
Phone: 562245, 40888 


♦ 1MB Memory 

♦ Computer Aided Design 

♦ Local Area Network 

♦ 16 r olour f <:aphir s 



Micro 

Advance 

Masters of PC technology . 
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CMOS 

Technology: 
Catching Up 

Y.K. Shah 


T he CMOS (copiplementary metal oxide semicon- 
ductot) technology was always thought of as the 
ideal technology because ol numerous advan¬ 
tages like low power dissipation, high immunity 
to powei-suppiy noise, symmetric switching characteristics 
and large supply voltage tolerances. 

Despite these obvious advantages, CMOS has rarely been 
used (till recently) lor advanced VI.SI microcomputer 
designs and linear circuits. The reason behind this was the 
complexity of the CMOS process accounting lor a relatively 
pool price/perlormance ratio. Owing to this I act, the 
CMOS found use only in applications that required low 
power and were neither performance conscious (as' in 
watches and calculators) nor cost conscious (as in military 
applications). 

But now, all ol a sudden, all major semiconductor com¬ 
panies have announced advanced CMOS products which 
could affect the future circuit designs tremendously. A 
glance at the products announced by Texas, USA will be 
sufficient to substantiate this. 

Texas Instruments has introduced a new series ot pro¬ 
ducts known as Lin CMOS which provides the low-power 
and high-input impedance advantages of CMOS without 
offset drift and speed problems. Lin CMOS technology is a 
new processing technology for linear silicon gate CMOS ICs 
developed exclusively by Texas Instruments. A whole gener¬ 
ation of Lin CMOS devices is arriving shortly to provide the 
power, performance and economy benefits of the new tech¬ 
nology to an expanding segment of the linear circuits world 
such as operation amplifiers, comparators, data acquisition, 
timers, power supply controllers, line circuits, display driv¬ 
ers, peripheral functions, etc. 

And the list may grow indefinitely! It is obvious from the 
various comparative charts provided by Texas that the 
above mentioned functions would be smoothly and conve¬ 
niently performed in a much better manner by Lin. CM OS 
chip$, though at a slightly higher cost at the moment. How¬ 
ever, the advantages of the changeover will definitely offset 

Mr Y K. Shah is additional manager. Computer Systems, Instrumentation 
Limited, Kota (Rajasthan). 


the slight increase in cost. 

Before going into an in-depth analysis of these wonderful 
Lin CMOS devices, let us have a cursory glance at the 
phenomenon resulting in closer gap between the CMOS 
technology and MOS technology to be used for VLSI fabri¬ 
cations. As a matter of fact, the dominant VLSI technology 
(NMOS) is rapidly approaching the process complexity of 
standard CMOS. 

Initially, the LSI circuits were made with p-channel MOS 
transistors which were relatively slow and difficult to inter¬ 
lace to normal integrated circuits (TI L) bui made high- 
circuit densities leasible. But soon the NMOS was 
introduced which provided greater speed (electrons having 
higher mobility than holes) and I I L compatibility. How¬ 
ever, NMOS is more difficult to manufacture than I*MOS. 
Improvement efforts on NMOS brought HMOS by sealing 
(or shrinking) silicon devices, accomplishing three main 
advantages, vi/, increased speed and density at reduced 
power. 

I he improvements in last 10 years in VLSI technology, 
and the consequent [eduction in transistor size at the device 
level have increased memory density by a factor of 64, speed 
by a iactor of three, and reduced power consumption by a 
factor ol 100. But the scaling cannot continue infinitely 
because of resolution limitations of the photolithographic 
equipment used for making the circuits and the breakdown 
mechanisms within the devices. 

Io fact, even before these limits are reached, heat dissipa¬ 
tion sets in in the NMOS devices. I he heat geneiation 
increases exponentially with transistors’ count. And at den¬ 
sities approaching 150,000 transistors pci 1C, special cooling 
measures arc required. Evidently, this heat can accelerate 
lailure mechanisms within the silicon, thus reducing the 
system reliability. To ovcrcomethis barrier, low-power devi¬ 
ces had to be made and the industry turned to CMOS as a 
potential alternative. 

The CMOS achieves its low-power dissipation through 
the use of both p-and n-channel transistors (hence the name 
‘complementary’). In CMOS, there is no dissipation of DC 
power in either logical state, and AC power occurs only 
during the relatively short switching period. Since most of 
the circuitry in the design is active only for 10 to 20 per cent 
of the time, CMOS achieves a dramatic reduction in power 
dissipation compared with NMOS which continually dissi¬ 
pates DC power whenever an operating voltage is applied. 
To understand this difference better, operation of a simple 
inverter of NMOS and CMOS is considered briefly. 

The NMOS inverter uses an n-channel depiction mode 
transistor as the pull-up device (which drives the output line 
high) and an n-channel enhancement mode transistor as the 
pull-down device (which drives the output line low). The 
pull-up transistor is used as a load; its operation approxi¬ 
mates that of a constant current source. The pull-down 
transistor is used as the switching device. When active, it 
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oiarge the load. MOS loads are primarily capacitive and 
include the parasitic capacitances of the inverter itself, inter¬ 
connect capacitances and the thin oxide capacitances of all 
the gates the inverter is driving. 

An important characteristic of the N MOS inverter is that, 
when the pull-down device is turned on, it not only sinks the 
current lrom the capacitive load but also sinks the current 
supplied by the pull-up load device. This current component 
lrom the pull-up device exists even in the quiescent state. As 
the logic gates spend most of their time in the quiescent state, 
this quiescent current accounts for up to 90 per cent ol the 
total power dissipated in NMOS VLSI designs; the remain¬ 
ing 10 per cent comprises the switching or dynamic power. 

Another important related characteristic of the NMOS 
inverter is that its output voltage in the low state, VOL, is 
dependent on the ratio ol the impedances of the pull-down 
and pull-up devices. This ratio affects the noise margin and 
switching speed and is generally around 4:1. Such a ratio 
results in a VOL of the order of 0.2 V to 0.3 V. It also causes 
symmetric switching characteristics, and the fall lime of the 
inverter is significantly taster than its rise time. 

I lie CMOS inverter uses a p-channel enhancement mode 
transistor as the pull-up device and an n-channel enhance¬ 
ment mode transistor as the pull-down device. Both the 
pull-up and pull-down transistors are used as switching 
devices. When the input changes from low to high, the 
p-cliannci device shuts oft and the n-channel transistor dis¬ 
charges the load. Conversely, when the input changes from 
high to low, the n-channel device shuts off and the p-channel 
transistor charges the load. In this case, most of the current 
from CMOS inverter is used to charge or discharge the load. 
A very small component of current does not flow through 
the load. This is due to the fact that both the p-channel and 
n-channel transistors are on for a short period of time during 
the input voltage transistion. This current component is 
typically less than 10 per cent of the total inverter current, 
although this depends to a great extent on the rise and fall 
times of the input signal. 

Comparing the two inverters (NMOS and CMOS) in the 
light of the above discussion, it is clear that with no 
quiescent-power component, a CMOS inverter’s dynamic 
power dissipation represents only a small fraction of an 
equivalent N MOSwinverter’s power dissipation. Also, the 
CMOS inverter is S^ratioless’ design, having only one tran¬ 
sistor active after an input transistion. This lets VOL go all 
the way to ground potential, resulting in better noise toler¬ 
ance. It is also simpler to design CMOS circuits with outputs 
having equal rise and fall times. While this is important in 
some circuits, it is generally not taken advantage of in VLSI 
designs because it requires greater chip area. 

Both the NMOS and CMOS technologies with similar 
ttpnsistor dimensions and gate oxides have identical gate 
delays. As far as speed power consumption characteristics 
arc concerned, there is tremendous power advantage in 
usiitg jC^lOS for high performance VLSI designs. While the 
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CMOS technology enjoys significant electrical advantages 
over NMOS, it is rather expensive. This is because of the 
larger number of process steps needed to fabricate a CMOS 
device and the need for a larger die owing to its lower gate 
density. 

There are four major CMOS technologies in application 
at present. They are: 

(a) p-well bulk; 

(b) n-well bulk; 

(c) twin tub bulk; and 

(d) silicon-on-sapphire (SOS). 

Out of these, the highest performing CMOS technology is 
SOS. In this process, the silicon islands are grown on an 
insulating sapphire substrate and then n-channel or p- 
channcl transistors are built on the islands. Thus there is 
significant reduction of parasitic capacitance and, 
obviously, the performance increases greatly. The SOS tech¬ 
nology also offers good gate density because no parasitic 
bipolai transistors are around to cause a phenomenon called 
‘latch-up’. But the SOS devices are difficult to manufacture 
and expensive, largely due to the fact that unused sapphire 
wafers cost approximately 10 times more than bulk silicon 
wafers. 

The CMOS suffers a cost penalty of about 20 per cent 
generally due to process differences, but more significantly 
because of die si/e. While the processing steps have a linear 
relationship with cost, die size has an exponential relation¬ 
ship. Actually, CMOS dies are larger than equivalent 
NMOS designs even when aggressive transistor scaling is 
employed. 1'here are three main factors contributing to the 
larger die size—the area used in trying to prevent latch-up, 
CMOS logic gate structure and static design techniques. 

The CMOS can also use dynamic circuitry, especially to 
increase the ratio of n-channel transistors to p-channel tran¬ 
sistors. Since the static CMOS designs have a 1:1 ratio of 
n-channel to p-channel transistors, increasing this ratio will 
have the effect of giving CMOS a higher gale density. But the 
minimum operating-frequency characteristic of dynamic 
circuitry often conflicts the CMOS potential for absolutely 
minimising power. Therefore, while true static CMOS 
design docs give the lowest possible power consumption by 
allowing the device to operate at frequencies all the way to 
DC, dynamic CMOS designs—being more dense and insult¬ 
ing in smaller die sizes—tend to be more cost-effective. 
These two trends are developing at considerable rate in the 
use of CMOS for VLSI microcomputer design. 

CMOS is the technology of choice of VLSI microcompu¬ 
ter designs mainly due to two reasons. One is its cost- 
effective solution to the power-density problem and the 
other is the reduced supply voltage. Noise tolerance is also 
better in CMOS at reduced supply voltage than NMOS. 
CMOS has made, and is continuing to make, major strides 
in cost advantages relative to NMOS. The designers of the 
next generation of 16-and 32-bit microprocessors are choos¬ 
ing CMOS. Here the aim is not to operate at the lowest 
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discharges the load and when inactive it lets the pull-up 
possible power level but rather to keep the operating power 
under a maximum level for cooler junction temperatures, 
higher performance levels and the ability to use standard 
low-cost packages. In these designs extensive use is made of 
dynamic logic. The ratio of n-channel transistors to p- 
channel transistors is often as high as 3:1. 

Designers of 4- and 8-bit single-chip microcomputers are 
choosing CMOS to accommodate a host of new portable, 
hand-held, and ultra-low-power applications. Here the aim 
is to minimise the operating power levels, consistent with the 
performance required by the application. In the simpler 
microcomputers, true CMOS static logic is used;, their 
simpler structure allowing a still smaller die size, while the 
low-performance applications are appropriate for allowing 
low operating frequencies. On the other hand, the more 
complex, higher performance, single-chip VLSI compo¬ 
nents make maximum use of static logic but are forced into 
dynamic logic for large arrays to keep the die cost down. 

Intel’s 80C51 is an interesting example of how the static 
logic versus dynamic logic trade-off is made in an actual 
product design. This is an 8-bit, single-chip microcomputer 
with 4k bytes ol ROM, 128 bytes of RAM, two 16-bit 
counter/timers, multilevel interrupt control, 32 I/O pins, 
full duplex DART, clock circuits and on-chip oscillator. 

The 80C51, CMOS version of the 8051, is targeted at a 
number of applications that require both high performance 
and low power consumption. In applications like telephony, 
automotive control, industrial control and portable instru¬ 
mentation, the 80C51 operates at or near its maximum 
speed, even if only for short intervals. For instance, in most 
of the real time applications, the requirement for external 
interrupt response time is of less than lOO/ns; more demand¬ 
ing applications require better than lOps response time. 
Though the response must be quick and the interrupt routine 
executed quickly, the processor spends a significant part of 
its time almost doing nothing. 

It is feasible to specify the minimum operating frequency 
once we know the performance requirements of the applica¬ 
tions. In the case of 80C51, a hybrid static/dynamic design 
was proposed which allowed a minimum die size and 
included various modes of operation to minimise power 
consumption. In the first step, the only areas of the design 
that were made dynamic were the very large ROM and 
control arrays. These arrays contained almost 50,000 transis¬ 
tors and constituted a major portion of the die. By making 
them dynamic, an area saving of approximately 50 per cent 
could be affected. In the second step, the processor, all the 
peripheral functions, the RAM and the I/O ports were made 
static. This type of architecture allowed two modes of opera¬ 
tion, other than the normal operating mode. These two 
modes were termed as power down mode and idle mode. 

Since in many applications the processor does nothing 
more than wait for an event to happen, in the idle mode, the 


major clocks of the device are stopped and only smaller, 
ancillary clocks operate to drive the peripteral counter/ ti¬ 
mers, external interrupt control and the serial channel. 
When one of the peripherals generates an interrupt, the 
processor clocks are restarted and instruction execution 
resumes in the interrupt service routine. This idle mode 
reduces power consumption by almost an oider of 
magnitude. 

In the power down mode, all the clocks inside the device 
are shut oft and only the internal 128 bytes of RAM are‘kept 
alive'. In this case, only a minute amount ol current is con¬ 
sumed due to p-n junction leakage. Static logic was designed 
in the peripheral sections in order to support this mode 
because no clocks are available to refresh dynamic logic. 

In both the idle mode and power down mode, special 
provisions are made for the dynamic circuits in the ROM 
and control areas to enter a pseudo-static condition that 
prevents any extraneous power consumption due to voltage 
drift on capacitive storage modes. The 80C5I designed in 
Intel’s HMOS-derived n-wcll process called CMOS, is less 
than 10 percent larger than the NMOS design and consumes 
only 15 per cent of the normal operating power. However, 
more significant power savings are possible by operating the 
80C51 at lower frequencies or by using the idle mode. 

Taking some typical examples, we shall now have an 
in depth view of the Lin CMOS. The low-power analogue or 
‘linear’ lCs are conventionally fabricated from metal-gate 
CMOS—a high-capacitance process that yields very low- 
power operation, but only by sacrificing stability and speed. 
However, Texas Instruments has now come out with a new 
development using silicon-gate CMOS process wjth self- 
aligned gates which exhibit only I/7th the capacitance of 
their metal-gate equivalents. Also, the unavoidable thre¬ 
shold voltage drifts caused by the movement of sodium ions 
within metal-gate 1C transistor structures have been virtu¬ 
ally eliminated. 

As a matter of fact, Texas has replaced the metal-gates 
with phosphorous doped polysilicon. This has resulted in the 
reduction of gate thresholds with changes in time, tempera¬ 
ture and gate voltage from millivolts to a few microvolts. 
This, dubbed CMOS (for linear CMOS), also yields ana¬ 
logue ICs with bandwidths two to three times greater than 
metal-gate fabricated devices. This has been possible 
because of enhanced n-channel carrier mobility and lowered 
capacitance values. By placing NMOS transistors in p-type 
substrates and PMOS counter parts in n-wells, Texas 
enhanced the speed of the NMOS transistors. Putting n- 
channel devices in the substrate gives their carriers almost 
four times greater mobility over p-channel devices in the 
same substrate. 

In contrast, the p-well approach of metal-gate CMOS 
results in n-channel mobility only l.S times greater than 
p-channel transistors in the same device. Because the gates in 
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l.in CMOS processing a;e formed during the same process¬ 
ing step that forms the source and drain areas, all three 
elements are self-aligned, i.e., no overlap is needed to ensure 
alignment as in the case of metal-gate. It is to be noticed that 
although metal-gate CMOS involves fewer processing steps 
(eight steps, nine masks), l.in CMOS has only three critical 
steps to metal-gate’s five. Lin CMOS requires 13 processing 
steps and 12 masks, but reduction in the critical alignment of 
diffusion, gate oxide, and gate metallisation sharply cuts the 
cost of fabrication. 

Lin CMOS devices were first used in operational amplifi¬ 
ers. While selecting an operational amplifier, a circuit 
designer is frequently forced to choose among a host of 
desirable features, extremely high-input impedance, low and 
stable input oflset voltage, single-supply operation, pro¬ 
grammable power levels and AC performance. Customarily, 
superior AC performance is achieved only through bipolar 
design whereas high-input impedance and low-power, low- 
voltage operation fall into the realm of CMOS FE I s. The 
majority of operational amplifiers that do provide these 
performance features arc usually constructed as expensive 
hybrid packages. Delivering all of these attributes on one 
low-cost CMOS chip as the TLC-271 and Tl.C-251 is a 
break-through. There is only one major difference between 
these two. While LLC-251 is specified to operate from a 
single-supply voltage as low as IV, the TLC-271 needs at 
least 4 V between its positive and negative power supply pins. 
However, both can operate from power supplies up to 16V. 

Although several other CMOS operational amplifiers 
match these chips' high-input impedance (10 12 ohm) and 
low-input bias current (1 p.amp. at room temperature), none 
guarantees against the input offset voltage drift. These oper¬ 
ational amplifiers have low offset (typically less than 2 mV), 
high common-mode range and high common-mode rejec¬ 
tion ratio of 88 dB. All arc particularly insensitive to gate 
voltage stresses. Furthermore, these parameters remain con¬ 
stant over long periods of time, virtually eliminating the 
need for chopper stabilisation techniques which provide the 
ultimate in DC stability. As a matter of fact, the offset 
voltage remains stable to within 0. ImV per month at 55°C. 

It is apparent that these two chips would be the best choice 
for replacing currently used operational amplifiers like OP- 
07, F-714 orBIFETsOAs. BothTLC-251 and 271 arc availa¬ 
ble in a standard 8-pin DIP and in an SO (small outline) 
package. A selection and interchangeability guide brochure 
is available with Texas Instruments which can give a more 
comprehensive picture to the users of operational amplifiers. 

Besides operational amplifiers, the next generation Lin 
CMOS devices which are bound to find immense popularity 
among users, would be timers and comparators, of course, 
to be followed by many more, as listed earlier. It can thus be 
easily visualised that CMOS technology is best described as 
the future technology and all future circuit designs would be 
exclusively based on one variation or the other of CMOS 
technology. D 
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Our Programme: 

TRANSFORMERS FOR T.V., 

TAPE RECORDER, TWO-IN-ONE AND 
STEREO DECK. 

Power Transformer 
Step-down Transformer 
Step-up Transformer 
Output Transformer 
Isolation Transformer 
Line-matching Transformer 
Choke Transformer 
Auto Transformer 
Filament Transformer 
Modulation Transformer 
Input/driver Transformer 
Custom Built Transformer 

For further information kindly contact 

J J. ELECTRONICS 

A 23, Mayapuri Industrial Area, Phase II, 

New Delhi 110064 Phone Fac 591839, Res 621258.619526 
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Microprocessor 

Control of a 

Diesel Generator 


C.S. Prasanna Kumar 


C onventional DG (diesel generator) sets have a 
panel board comprising contactors, relays, 
timers, meters, battery charging system etc. 
Broadly, we can divide this panel board into 
three parts. 

I. Contactor console 

2. Metering console 

3. Control console 

The third pail, vb, control console is discussed here in 
detail. 


The control console comprises electromagnetic relays, 
timers etc. 1 he DG sets arc conventionally used as follows: 

1. Manually operated single DG set 

2. Single DG set operated as AMP set 

3. Parallel DG sets, each switching on one alter another. 

Application of microprocessors: a case study 

A I iO kVA DG set with an AMP panel comprising con¬ 
tactors, metering and the controls is selected. I lie controls 
arc electromagnetic relays. The normal AMP operation of 
the DG set is showm in Pig. I. 



Fig. I: Normal AMF operation of DG set. 
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Fig. 2: Flow chart showing the microprocessor control of a diesel generator. 


I he experimental set-up lor microprocessor control is 
shown in Fig. 2. Here,an Euro SI I) bus standard PCBglass 
epoxy card with 8085 chip, programmable peripheral inter¬ 
faces chips (8255) ROM, RAM, etc are used. The program 
resides in a 2k EPROM (2716). Input card is a PCB glass 
epoxy card with optoisolators, buffers tic. Output card is 
similar but has solidstale relays to which the external system 
is interfaced. 

Ihe set of cards along with the power supply unit is 
housed in a standard 48 cm (19-inch) AI card cage. Ihe 
construction is modular in nature. 5V DC supply required 
lor the system is obtained from the batteries. 

System functioning 

Ihe input information to the microprocessor is digital. 
Optoisolators in the input avoid interference. Ihe input is 
latched on through a buffer to the STD bus. The microcom¬ 
puter card is connected to the STD bus. 

I he input information goes to the microprocessor which 
analyses the input information and gives out the output to 
the S I D bus. I he output information is latched through the 
buffers and is available for operation of the solidstate relays. 

A logic T closes the relay and logic ‘O’does not operate the 
relay. For example, to start the generator a solidstate relay 
cotM|Mgcd to the start coil gels the logic ‘1’ as input. Simi- 
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larly, to stop the>generalor, a logic ‘O’ signal appears at a 
particular solidstate relay to operate the ‘stop coil’. All the 
output TEDs arc connected to solidstate relays. 

Whenever an input status signal appears on the STD bus, 
it does not operate the output card because it is tri-stated. 
Similarly, whenever the microprocessor gives out an output 
condition, it triggers only the output card and the input card 
is tri-stated. 

Result 

Upon operating 110 kVA DG set using a microprocessor 
and an AMF operation, it is found that: 

All the conventional time delays for start, stop etc are 
easily incorporated. 

Any variation of time delay is easily done by altering the 
program. 

Comparisons 

Microprocessor control of DG is very convenient because 
the size is very much reduced thus saving space. Ihe system 
is also superior and reliable being microcomputer 
controlled. 

The cost of the complete panel board including contac¬ 
tors, control and meters is lesser than the cost of conven¬ 
tional panfl boards of some leading manufacturers. 
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Extendability 

The idea can be extended to control two or three DG sets 
operating independently. The cost of this will not be very 
much more. In fact a multi-generator control system can 
easily operate on a single set without any change. 

For the parallel operation of similar IXi sets, the follow¬ 
ing criteria are essential: 

1. Equal system voltage 

2. Equal system frequency 

3. Same phase sequence 

I he first two conditions arc presently attained manually. 
Nowadays, digital phase comparators arc available which 
can be housed in the controller for purposes ol parallel 
operation. 

Single low-RPM DG sets have other features like crank¬ 
case heaters, fuel pumps, cooling lowers, compressed air 
start etc. Microcomputer system can be used lor such DG 
sets also. 
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Conclusion 

Thus it is seen that microprocessor control ot diesel gener¬ 
ator is reliable and has a tremendous techno-economic 
viability. 
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SEALED RECHARGEABLE UNIBAT 
MAINTENANCE FREE BATTERY 

Made with latest technology from 
imported raw materials and has same 
performance as NI-CD Battery. 

It has following advantages. 

MAINTENANCE FREE 

No addition.of Distilled water required. 

LEAKPROOF 

Can be operated in any position. 

INITIALLY CHARGED: 

No initial charging or filling with acid required. 
Can be put to use immediately. 

HIGH IMPACT STRENGTH CONTAINER 

Will not break even if accidentally dropped. 

TYPES: 

1) Type 6V03-6V * 3.5 AH Capacity. These Batteries 
a r e suitable for Photoflash Gun and Back up system 
for Electronic. 

2) Type 6V011-6V * 12 AH Capacity. These Batteries 
are suitable for Emergency lights. Fire and 
Burgler alarms. 

3) Type 12V 100 H:- 12V * 100AH Capacity . These 
Batteries are suitable for UPS--systems 

and telecommunication. 

For further details contact: 

ASOKA INDUSTRIES 

A-1, Hermes House, Maha Parmanand Marg, 
Bomlmy-400004 

Tel No. 388521,383968,593057 
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Versatile lighting systems designed for universal 
indoor applications, created to harmonise with any 
architectural feature and interior decor in offices, 
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Ba jaj offers a total integrated lighting service from 
the designing to the electrification and installation of 
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Bajaj Electricals Limited 
45-47 Veer Nariman Road 
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Oil 8c Natural Gas Commission 

NOTICE INVITING TENDER 

Oil & Natural Gas Commission needs repairs of Solid State Electronic Static 
Excitor Regulators manufactured by M/s Basler Electric Company, USA. These 
items provide field Excitation to a Diesel Driven D.C. Generator in response to a 
variable Throttle Command. 

Special Features of unit include: (1) Limiting of Generator forward current and 
reverse current, Exciter field current. 

(2)Limiting of Generator output as a function of excessive demands on Engine 
Horse power Capability. 

GENERAL SPECIFICATIONS 


Input Power 

Terminals PI & P3 

: 230 V.A.C. 

: 50/60 Hz. 

: 50 Amperes. 

: 133 V.A.C. 

: 50/60 Hz. 

: 3 Amperes. 

: 150V.D.C. 

: 50 Amperes. 

: 75 Amperes. 

: 345-1200 Amperes (typical) 

: 270-1330 Amperes (typical) 

: 700-850 V.D.C. 

: 0-10 Volts per 38 Amps, 
of Bus Current. 

Interested Companies/Technical Institutions/Individuals, who have facilities to 
arrange important Electronic spares and to repair & test such equipments may 
apply for getting the tender set and Photocopy of Technical Manual supplied by 
the manufacturer on payment of Rs. 75/- by cross IPO. in favour of F.A.O. ONGC, 
Patna, within 15 days of publication. The defective item can be inspected in our 
office on any working day. 

The Sealed tenders will have to be submitted within 15 days alongwith Earnest 
Money of Rs. 2000/- payable by demand draft. 

(P.K. Jain) 

Dy. Supdtg. Engr (Elect) 

Head TBG. 

Oil & Natural Gas Commission 
2/247-A, Boring Patliputra Road, 

Patna-800 013 


Voltage 

Frequency 

Current 

Terminals P2 & N 

Voltage 

Frequency 

Current 

Output Power 

Voltage 

Current (Continuous) 
Current (Maximum) 
Forward Current Adjust Limits 
Reverse Current Adjust Limits 
No load Generator Voltage 
Adjust 

Droop Adjust 
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SWEMAR GENERATOR FOR TV VARACTOR TUNER 



LSW-344 

TV-VHF/UHF SWEMAR GENERATOR 



344-TJ01 

VARACTOR TUNER CONTROLLER 


LSW-344 is a 2-band sweep marker generator designed to 
adjust electronic tuners of VHF & UHF. As the band¬ 
width characteristics in 2 or 3 different channel of elec¬ 
tronic tuner are simultaneously displayed on the oscillo¬ 
scope screen, tuner adjustment can be made efficiently. 
Its price is reasonably inexpensive, because it is designed 
for frequencies in single country. 

FEATURES: 

• Auto-tracking system 

• Auto-tracking plus all-band sweeping 

• Remote control 

• Three-point display of RF markers 


344-TJ01 is a controller designed to adjust electronic 
tuners of VHF & UHF in combination with LSW-344. All 
the power supplies are built in this controller to supply a 
power to tuners and so its adjustment is very easy. 

FEATURES: 

• Tuning voltage can be set to upper limit and to lower 
limit also set variable among these limits. 

• Voltage for AGO & AFT can be set to NORMAL & 
TEST. 

• Voltage can be read by digital panel meter. 

• AGC TEST 


<Sweep Section> • Frequency Range: 25^305 MHz (VHF), 445^925 MHz (UHF) • Output Voltage: 0.5Vrms 
(VHF; 7512 load, UHF; 5012 load) • Output Impedance: 7512 unbalanced (VHF), 5012 unbalanced (UHF) 


LEADER ELECTRONICS CORP. AGENT: (For All India except East India) 

2-6-33 Tsunashima, Higashi Kohoku-ku, Krishan C. Arora & Co. 

Yokohama, Japan P.O. Box 4218, New Delhi-110048 

TELEX: J47780 JPLEADER TEL: 6411133 TELEX: 031-66557 CABLE: JUBILANT 

AGENT: (For East India) 

Varas International Pvt. Ltd. 

7C, Urvashi, 3 Hungerford St, Calcutta-700017 
TEL: 44-0191 TELEX: 212915 CABLE: RANJI 
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Are Robots Coming? 


M any of us have heard about robots being 
employed to retrieve the ‘black boxes’—the 
CVR (cockpit voice recorder) and the 
DFDR (digital flight data recorder)--of the 
ill-fated Air India flight, ‘Kanishka’, from the depths of the 
Atlantic Ocean in July ’85. 

After extensive search operations were launched and 
called off by navy vessels of various countries, robots were 
called upon to fathom the ocean. And sure enough, it was 
the probing robot arm of the SCARAB that retrieved the 
‘black boxes’ from nearly 20,000 metres below sea level! 

This amply indicates the role robots are playing now and 
will play in future, in carrying out humanely impossible 
tasks. 

But before attempting to answer the question, viz, are 
robots coming, one must have a grasp of what a robot is, 
how it works, and the advantages and problems associated 
with its usage. 

The word robot was derived from the Czechoslovakian 
Tobota', meaning, servitude and drudgery. It was popula¬ 
rised in 1920 by the Czech playwright Karel Capek in his 
play ‘Rossum’-i Universal Roboters’, in which humans 
played as robots. 

The most widely accepted definition of an industrial 
robot is that it is a programmable manipulator that can 
perform useful work automatically without human assist¬ 
ance. CAM-l (Computer Aided Manufacturing Interna¬ 
tional), a manufacturer-user group, defines the industrial 
robot as "a device that performs functions ordinarily 
ascribed to human beings, or operates with what appears to 
be almost human intelligence.” 


Types of robots 

These definitions closely fit modern robots. These mani¬ 
pulators can generally be divided into two classes: 
sequenced (fixed sequence or variable sequence) and 
computer-controlled robots. The former employ arms with 
limited axes. The arms move from point to point. Each of 
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the discrete movements must be recorded in the robot’; 
memory in a sequence. Limited sequence robots include 
electrically and pneumatically activated arms and are gen 
erally less costly than the more sophisticated computer 
controlled types. Some can be purchased for as little 
as $ 5000. 

Computer-controlled robots usually employ servo con¬ 
trolled arms with five or six axes of articulations and oper¬ 
ate from either electric or hydraulic power. They can be 
programmed to operate over an infinite number of points 
that describe the sphere of operation of the robot arms. 
Such a robot can be taught by an operator to memorise its 
paths of work in any sequence. They cost from S 40,000 to 3 
60,000 and more. 

An advanced robot from Cincinnati Milacron is the PR- 
(see figure) which has the same base, shoulder, and upper 
arm as Milacron’s P robot, but incorporates a new wrist 
design. The wrist on the PR 3 is shaped like a sphere, with a 
diameter of about 20 cm, and consists of three roll axes 
coincident at a single point. The two roll axes that are 
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closest to the robot forearm, working in combination, pro¬ 
vide 230 degrees of yaw (side to side) motion, f he third axis 
(farthest from the forearm) provides continuous roll for 
rotation of the tool. 

1 he wrist contains three concentric shafts that drive the 
axis and are powered by hydraulic motors mounted at the 
elbow of the robot’s arm. The light weight of the wrist 
provides low inertia for each wrist axis and the remote 
drive system provides enough stiffness for good servo con¬ 
trol. Also, each axis has its own feedback device consisting 
>1 a resolver and tachometer for precise positioning. The 
standard positioning accuracy of the robot is +0.051 cm. 

The types of robot which are likely to dominate the Japa¬ 
nese market ate identified as NIC (numerically controlled) 
robots, fixed sequence robots and playback robots. Other 
types of robots with sttong growth rates will be intelligent 
robots and variable sequence robots. 

Applications of robots 

One of the oldest industrial robot applications is spray 
painting. Robot makers like the Binks Manufacturing Co., 
Trallfa of Norway (distributed in the US through the Devil- 
biss Co.) and Nordson Corpn, USA, make robots specifi¬ 
cally lc painting. Such robots relieve human spray pain¬ 
ters of an unhealthy task, produce more uniform paint 
coatings and minimise waste of paint. The largest robot 
spray painting applications are in the automotive industry. 
But it is in assembling ol components where industrial 
robots are showing the greatest growth. 1 he liend has been 
towards small components (typically weighing less than 2.5 
kg) in close confinement. 

Since robots can be used in many ways, it is conceivable 
that they may be used to handle explosives, dangerous and 
harmful materials, high-temperatuie or low-temperature 
objects, radioactive materials and so on, under a controlled 
environment. But since the dangers inherent in the use of 
robots change drastically with the lorm and mode of the 
work and othei such lactors, robots constitute an impor¬ 
tant safety problem, lequiring adequate study before they 
are put to such applications. 

1 he applications ol robots are, however, ever increasing. 
This is reflected by the tact that Sumitomo Electric Co. of 
Japan has successfully developed a robot which can play 
keyboard type musical instruments. It weighs 90 kg. is 180 
cm high and has the capability of seeing, hearing and speak¬ 
ing. It can operate electronic organs with its hands and feet 
and can read scores and play likewise. 

I he human-shaped robot is equipped with arms and legs, 
has 50 joints and its fingers can work like those of a musi¬ 
cian on the keyboard. The robot can strike keys at a high 
rate ol 15 strokes per second and play a variety of music. 

The machine is controlled by a system consisting of 
seventeen 16-bit and fifty 8-bit microcomputers connected 
to one another by libreoptic data links with a maximum 
transmission capacity of 32M bits per second. 
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The designers developed special engineering techniques 
to control its complex activities, sophisticated fibreoptic 
data transmission methods to permit high-speed action and 
new structural materials to make it light. The machine can 
recognise registered vocal commands from an operator and 
respond in a synthesised voice consisting of independent 
syllables combined into smoothly pronounced words and 
sentences that sound natural with controlled rhythm. 

Robot sensing systems 

There is constant debate about whether a robot should 
have tactile sensing or vision sensing, or both. Vision and 
tactile sensing serve specific purposes. Vision is good for 
parts indcntification and acquisition, whereas tactile tech¬ 
niques are better for parts insertion. So robots can use both 
types of sensing. 

With the moves to increase automation of factories, deve¬ 
lopment of robots, especially intelligent robots, has drawn 
keen interest from industry. Control systems and mechani¬ 
cal technologies have led to advanced robot capabilities. 
But for taking robots to a more advanced step in which they 
can move on the basis of the work to be done and the 
environment of the workplace, rather than simply follow¬ 
ing preprogrammed instructions, sensors will be indispensa¬ 
ble. Visual sensors are among the most important for more 
advanced robots. 

With visual sensors, recognition decisions are performed 
in a preprocessing unit that draws the essential information 
from image data obtained by using a camera to form the 
basis for a decision within predetermined parameters. On 
the basis of these parameters, the main processor makes the 
final determination and the controller drives the movement 
of the system. 

Visual recognition systems takeover from humans in 
three basic functions, viz, discrimination, position and 
orientation detection, and inspection. 

A useful application of robot visual discrimination tech¬ 
nology is that of pin-picking and recognising objects one by 
one. The separation of objects in an orderly manner, clearly 
divided visually from large to small, makes it possible to 
use a standard robot visual system. However, there are 
problems when objects are jumbled together or when they 
adjoin or overlap each other. This is an interesting field for 
future research. 

But, when metal bars are piled indiscriminately, it is pos¬ 
sible for a visual system to distinguish them by taking 
advantage of the fact that their surfaces shine if light is 
flashed at the edges, giving off a brighter image. Then, dis¬ 
crimination is done by analysing time pattern of reflection. 
Discrimination by this method is nearing practical 
application. 

For inspections that do not involve precise eye-to-hand 
coordination, much of the current vision technology is usa¬ 
ble. Colour vision can spot a fruit that’s ripe for picking, 
while infrared sensors are good at detecting' potential sour- 
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ces of disease before a crop becomes .infected. 

A number of improvements in vision and light-sensing 
devices for robotic equipment may increase their range of 
application. High resolution solidstate imaging devices 
have reduced the cost of getting scene information into dig¬ 
ital form; and falling prices of computing power and main 
memory have aided vision input just as they have aided 
visual display. 

Examples are the MVS 100 vision system of Perception 
Inc., Farmington Hills, Michigan, which can recognise 
parts on an assembly line and initiate different operations 
for each part; the RV 600 of Automatix Inc., Burlington, 
USA, which can track and inspect welding seams produced 
by a robot welder; and a printed-circuit board inspection 
system based on pipelined image processing architecture 
developed by the Environmental Research Institute of 
Michigan, Ann Arbor,and the three dimensional imaging 
system using multiple cameras for parts inspection and 
quality control developed by the General Motors 
Corporation. 

1'hus far| however, vision systems still fall short of 
human abilities (function of human eyesight) by several 
orders of magnitude. 

Installation, preparation and adjustment 

Most of the robots have a centre of gravity that is not at 
the centre of their body and which changes according to the 
position of their arms. These robots cannot stand upright 
until they arc anchored on to a platform with bolts. Robots 
are very unstable during transport and are very difficult to 
handle if the arms are not locked. These stability factors 
should be considered whenever industrial robots are to be 
moved for installation. 

The adjustment and positioning of the limit switch, 
shock absorber, brake and other elements to instal a robot 
in its working position sometimes requires people to work 
in high places. This kind of above-the-floor workplace to 
set a robot into position is not frequently seen in factories 
using conventional machines and can therefore be consi¬ 
dered peculiar to working with robots. 

Operations to change the hand-grasping element or con¬ 
necting the robot to form a system with other machines, or 
to instal a guard fence may not seem to be much of a 
problem when they are performed with the power supply to 
the robot turned off. Whereas, operations such as gain 
adjustment, offset regulation or auxiliary circuit regulation 
to make the fullest use of robots, must be carried out with 
power supply on. 

When a work sequence performed by a robot is to be 
revised, the pre-recorded cassette tape must be re-recorded 
or replaced after the new work sequence has been pro¬ 
grammed. This work includes confirmation of whether the 
new program called for has actually been set. 

Programming is the work of preparing in advance, the 
sequence of operations to be performed by the robot. Var¬ 


ious systems are available: (i) programming by numerical 
control language, (ii) pinboard method, (iii) combination of 
potentiometer and sequencer, (iv) teaching box, and (v) 
direct teaching by actually moving an arm of the robot. 
These methods involve control of movements of the very 
powerful and potentially dangerous arms. Specially, the 
teaching box method of robot programming is a job involv¬ 
ing a close human-robot relationship, in the sense that the 
robot is taught its work by numerous pushbuttons operated 
by a human. This teaching work poses peculiar problems 
concerning the safety of the workers. 

Supervision and testing the robot’s performance, involv¬ 
ing the ‘check’ and other functions, is conducted at low 
speed, or with no work load, or with no electric current 
flowing in the welding wire in arc welding robots, because it 
is impossible to fully test the programmed robot operations 
by simply switching them to automatic operation mode. 
Test sequences involve correction of errors and regulation 
of electric current or hydraulic pressure. A close human- 
machine relationship is formed in this test operation work 
in the sense that the eyes of the operator must be keen to 
determine with accuracy when the robot is moving at a 
steady speed. 

Before a robot can be used, various set-up operations 
must be performed: turning on the power supply and the oil 
pressure pump and manoeuvering the robot arm back to its 
starting position. Then, the automatic sequences to check 
the oil pressure, oil temperature, abnormal start and other 
steps related to the initial operation of the robot can be 
checked to determine that the robot is in the condition of 
‘preparations completed’. 

The robot is then ready to be switched over to ‘auto¬ 
matic’ operation and started. When performing these steps, 
it is important to confirm with certainty that there is no 
dangerous condition within the operating 7.one of the 
robot, as past cases of accidents have clearly demonstrated 
that a careless or haphazard approach to the set-up proce¬ 
dures is an invitation to disaster. 

Protective measures 

All kinds of accident-prevention measures should be 
taken. Among the physical devices and equipment that 
should be installed are safety fences, safety plugs and 
mechanical brakes. Sensors to detect the presence of 
human workers such as photoelectric, electrostatic, ultra¬ 
sonic, laser and visual monitor sensors, as well as machine 
malfunction detectors, should also be employed. The con¬ 
struction and function of each of these instruments need 
more research. Considerably more engineering review* 
need to be done to design adequate safety measures into i 
manufacturing facilities where industrial robots are used in 
large systems to form wholly automated assembly lines. 

it is important to thoroughly educate operators, pro¬ 
grammers, maintenance and repair engineers as well as 
part-time workers, on appropriate safety precautions such 
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as guiding them to be away from the danger zones of 
robots. 

Reliability of industrial robots 

Failures of the electrical circuits, including the microcom¬ 
puter, account for the largest number of robot breakdowns, 
and malfunctioning of jigs and other instruments account 
for next largest share of robot trouble. Runaway, an unre- 
producible erroneous action, caused by short-circuits, noise 
or similar interference, at 11.1 per cent, is by no means a 
small portion of the total robot trouble statistics. 

The mean time between failures (MTBF) is rather high: 
75 per cent of robots have an MTBF of 1000 hours or less 
and those with an MTBF of 100 hours or less account for 
28 per cent. 

Some robot manufacturers claim that robot reliability 
has been greatly improved lately. But even with improve¬ 
ment, the best MTBF achieved has been 2500 hours. When 
robots are incorporated into systems with other machines, 
they inevitably become machines with a considerably 
higher incidence of troubles. Under such circumstances, it 
should be fully recognised that robots have not yet attained 
adequate reliability. 

Market trends in robotics 

According to a study, the utilisation of industrial robots 
was generated by the oil embargo of 197.1. With the neces¬ 
sity to save energy as the background, the production trend 
has been changing from mass production to small quantity 
output of a variety of industrial products. Consequently, 
the totally automated factory, equipped with a variety of 
robots, has become a reality. 

Robot sales in US totalled $ 214.9 million in the first nine 
months of 1984, surpassing the $ 194.4 million in sales tal¬ 
lied for all of 1983, according to the Robotic Industries 
Association. 

The European market for industrial robots will reach 
S 572 million by 1986, as high labour costs, declining pro¬ 
ductivity and fierce international competition increasingly 
pressurise companies to automate. Although the robot‘boom’ 
that has occurred in the United States has not reached 
Europe, the market is rapidly gaining momentum. 

The increasing abilities and declining costs of robots 
make it a particularly attractive investment, and the Euro¬ 
pean market for robots is attracting capital and new compe¬ 
tition. Over the next five years, the market is expected to 
grow at compound annual rate of 58 per cent. 

The highly labour-intensive assembly application will 
exhibit the most dramatic growth through 1986, at a com¬ 
pound annual late of 80 per cent. Assembly work is ideally 
suited for robots and this application may come to be the 
dominant sector of the European robotics market, in terms 
of units installed. With high unemployment rates, however, 
ijob security has become a major union issue and union 
Resistance to robots— especially in assembly tasks—is likely 

$ . 


to increase. 

Health and safety regulations also play a key role in 
market growth. Although there is no uniform approach 
among countries, most are under increasing pressure to 
improve working conditions, fuelling the growth of robot 
use in applications that are hazardous or unpleasant for 
workers. 

Robots are coming 

Robotics is already an important part of the overall fac¬ 
tory automation, particularly in Japan and in automobile 
production world-wide. But the greatest growth in this field 
is yet to come. At present, the US is far behind the rest of 
the world in installed robots. For example, there are about 
12,500 robots installed in Europe, 140,000 in Japan, but 
only about 8000 to 9000 in the US. According to some 
predictions Japan is likely to have nearly one million robots 
by the year 2000. 

USA has now joined the race and is introducing robots in 
the agricultural field. Robots checking crop growth, harv¬ 
esting fruit, planting tissue-cultured seedlings, fumigating, 
cultivating, or milking will soon become a familiar sight in 
the US. 

Robots are proliferating in heavier industries, as well as 
other fields including military applications. Artificial- 
inteliigence-based military and paramilitary robots for 
applications ranging from battlefield service to sentary duty 
may pass $ 500 million mark, according to the Internation 
Resource Development Inc., USA. 

The benefits of robotics are now well established: 
increased quality, higher productivity, and high reliability 
of products manufactured with the help of robots. But con¬ 
siderable work still lies ahead in robotics, specially in soft¬ 
ware development and support functions. Eventually, 
robots will be linked directly with networks linking various 
computers. New sensors for vision and tactile feedback are 
being incorporated in order to make true assembly robots 
feasible. 

Artificial intelligence techniques are also being coupled 
with robots for taking into account unexpected events such 
as tool breakage or a robot gripper dropping a part. Simply 
sequenced robot motions may cause disastrous results 
unless such possibilities are taken into account. 

However, marriage of robotics with microprocessors and 
other semiconductor devices has alteady taken place and is 
leading to the development of ‘mechatronics’ techniques. 
With application of these techniques, robot is no more “a 
passive, stupid machine that deteriorates rapidly under 
load" and, therefore, will clearly play a greater role in 
future automation, space exploration and ‘star-wars*. 

Now, the question that remains to be answered is "will 
robots come to India, a country having labour-oriented 
economy?” Answer is probably “yes". But, robotics will be 
useful for India if it is kept confined to areas where the 
going is hazardous for human worker. □ 
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Always a move ahead 







Even in Insulation 
Resistance Measurement 


You have heard about our tradi 
tion of quality, of course. But 
have you ever wondered why we 
deserve it? 

Take our Insutesters® They 
have made their reputation for 
being stable, reliable and accu¬ 
rate. What could the reason be'-’ 

Is it because we've used solid 
state circuitry, with an indicator 
that is both shock and vibration 
proof, instead of clumsy clutch 
mechanism of conventional tes¬ 
ters? Or is it our hand driven 
generator which is smooth, 
stable, silent, and long lasting — 
alternatively battery operated? 
Could it be because of our taut 
band suspension movement that 

For further details write to: 

THE MOTWANE 

MANUFACTURING COMPANY 
SBWSMB PVT. LTD., at Gyan Baug, Nasik 
=2ESfi3S Road 422 101 Tel.: 61297/ 
61084. Telex: 752-247 MMPL IN Grams: MOT- 
WANE or Gyan Ghar, Plot 434 A, 14th Road. 
Khar, Bombay-400 052. Grams: MOTESTEM. 



eliminates friction error totally? Or the guard 
terminal that protects your measurements 
from surface leakages' 3 

What of the extended range from 1 DO V/ 20 
Mohms to 1000 V/2000 Mohms" 3 

□id you even know that our-lnsutesters* are 
housed in attractive, light weight cases which 
are injection-moulded in high impact plastic, so 
that they are easily portable and well able to 
take the rough with the smooth? But if you 
still insist on metal casing, we provide that 
too. 

Your measurement time being of our concern, 
we've even updated the response to just 3 
seconds! 

Yet if you are the kind who is more impressed 
by actions rather than words, try our 
Insutesters®. It's not too hard to tell the 
difference. 


-Cut har® and mail- 


rPlaaa® a®nd literature and ouotation on your meuteecara 

Name_ 

Designation___ 

Company_ 

Address_ 


Telephone. 


-Telex 
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Fail-safe PCBs for vital 
electronic equipment 



From Shiltron, naturally t 

Shiltron. A name to reckon with in PCB manufacture. 

Manufactured to stringent international standards, 

Shiltron PCBs arc highly accurate and reliable. And 

they come to you at highly competitive prices; backed ,—- 

by prompt delivery schedules. Shiltron PCBs are 

approved by I. .C.S.O. Ministry ot Defence) 

• Highly sophisticated imported machinery. 

• Highly skilled professional work-force. ^ 

• In-house artwork/design facility. f 

• Most modern quality control equipment. jTjf 

Come. Switch over to the best in PCBs. Switch over to 

Shiltron Electronics & Engineering Pvt. Ltd. 

Oliicc: 37/10, Cunningham Road, Bangalore 560 052 

Cram SHIl.Tf.K. [’hone : 24522/72106. Telex; 0845-363 SALG IN 

factory: 13-166, Industrial Lstatc, Pcenya Hnd Stage, Bangalore 560 058, Phone: 384297 

Get Shiltron and you’ve got the best! 
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Czechoslovakia: 
The Electronics Boom 



Antonin Filip 


I n recent years, electronics has registered the fastest 
growth rate among Czechoslovakia’s industrial 
branches. While in 1984 the overall industrial pro¬ 
duction rose by 3.9 per cent, electronics recorded a 
12.2 percent increase. This growth rate indicates that in the 
seventh five year Plan period (1981-1985), electronics pro¬ 
duction could grow by as much as 50 per cent. 

The dynamic growth of electronics in Czechoslovakia has 
been affected by the fast-increasing manufacture of elec¬ 
tronics components and growing supplies of computer tech¬ 
nology, communications equipment such as telephone 
exchanges, radio and television transmitters, and consumer 
electronics products. To illustrate the point, let us mention 
that between 1982 and 1984 Czechoslovakia’s production of 
digital computers increased from 322 to 1080 units and of 
colour TV sets from 71,000 to 142,000. 

Competent authorities in Czechoslovakia view electroni- 
sation as a major instrument of the qualitative restructuring 
of the national economy which makes it possible to improve 
production technology, extend automatic processes, utilise 
robots and raise the utility value of manufactured 
products -machinery, production equipment as well as 
consumer goods. 

Experts predict that as early as in the late 1980s it will be 
possible to introduce electronic systems in 120 out of the 448 
production branches in the national economy, in which 
between 5000 to 6000 practical applications of electronics 
can be made. It is expected that in the coming years ten to 20 
per cent of energy can be saved in this way while signifi¬ 


cantly raising the productivity of labour. Furthei. these 
changes are expected to save up to 300,000 jobs while the 
workers concerned will find employment in other branches 
which are currently under-staffed. 

One of the key problems confronting the development of 
electronics and its practical application in Czechoslovakia is 
that many electronic devices and systems produced in initial 
small series are too costly to allow mass production That is 
why in 1984 Czechoslovakia introduced a dual-pricing sys¬ 
tem of microelectronic circuits. Higher wholesale prices are 
paid by manufacturers of components to fully cover costs 
and to ensure adequate profit. On the other hand, lower 
prices are paid by consumers which makes it possible to 
apply electronics in machinery and equipment. 

This price differentiation has remarkably stimulated 
demand for microelectronic circuits. Contrary to originally 
forecast growth of deliveries by 9.5 per cent in 1984, manu¬ 
facturers of these devices had to raise production by 2 f .9 per 
cent, and in 1985 the production increases were raised from 
24.8 per cent to 53.1 per cent. 

Following price reductions of some consumer electronic 
components which came into effect in the past years, in the 
beginning of 1985 the wholesale prices of some final pro¬ 
ducts were adjusted. The prices of the basic units of the 
EC-1026 computer and the SAP1-I microcomputer system 
were cut down by 29.8 per cent. The price of the EC-7039 
line printer which serves as an output for computers also 
dropped by 8.9 per cent and is expected to lead to a faster 
expansion of computer technology. 

Wholesale prices of some automation and regulating 
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equipment were also reduced, and the prices of control 
systems used in various machinery and equipment went 
down by 16.9 percent to 35.1 percent. For instance, consu¬ 
mers now pay 26.7 per cent less lor the ADT-4500.2 compu¬ 
ter. All these price reductions are designed to pave the way 
for the introduction of automation and regulating devices 
on a mass scale. 

In view of Czechoslovakia’s restricted domestic energy 
resources, great attention is accorded to economical utilisa¬ 
tion of all kinds of fuelsand energy. Until recently, efforts to 
save energy in public and industrial lighting ran up against 
the obstacle of relatively high prices of sophisticated energy- 
saving illumination sources. This problem was also taken 
into consideration in the adjustment of prices of electronic 
equipment. 

As of the beginning of 1985, socialist organisations and 
enterprises pay 42 percent less for 40W fluorescent lamps, 
49 per cent less for 100W mercury discharge lamps and 
210W sodium vapour lamps and as much as 57 per cent less 
for 250W sodium vapour lamps. These price reductions are 
also expected to provide a fresh impetus for the replacement 
ot existing lighting equipment with more energy-saving 
sources. 

These reductions of the prices certainly do not represent 
the last step taken by electronics producers. In the coming 
years, this industrial branch is to broaden its dual-pricing 
system to cover other groups of products. □ 

.ATTENTION 

BtfW T.V. MANUFACTURERS 
SAVE COST AND INCREASE 
YOUR PRODUCTION 

Now you need not procure various components for 
manufacturing TV. Buy Picture Tube, Speaker, 
Cabinet & leave rest to us for speedy 
implementation of your project. We shall supply 
you high quality Transistorised (Uptron Type) 
Complete Chassis, fully aligned, tested for 
20" B&W T. V. sets at very reasonable rates. 

We can also arrange T.V. Cabinets 
at very low rates. 

Contact: 

SPECTRON ELECTRONICS PVT. LTD. 

A-53, DDA SHED, OKHLA INDUSTRIAL AREA, 
PHASE-II, NEW DELHI-20, T.No.6434306. 

mahima-D 



6502 LC 

LOW COST $502 MICROPROCESSOR KIT 

6502 CPU, 8K EPROM & 2K RAM, 6K memory 
expansion, 6532 RIOT, Keyboard and six digit 
display, Audio Cassette Interface, RS 232-C Serial 
Interface, Inbuilt EDITOR & ASSEMBLER. Buffered 
STD like BUS on 56 pin edge connector. 


8085 LC 

LOW COST 8085 MICROPROCESSOR KIT 

8085A CPU, 8K RAM & 8K EPROM, 48K memory 
expansion, 48 I/O lines, 3-16 Bit Timers, Keyboard 
and six digit display. Audio Cassette Interface, RS 
232-C Serial Interface, EPROM Programmer for 2716 
upto 27128, STD BUS compatible signals for 
expansion. 


SdS-86 

8086 MICROPROCESSOR KIT 

8086 CPU, 12K EPROM & 4K RAM, 72 I/O lines, 
3-16 Bit Timers, Keyboard and eight digit display, 
Audio Cassette Interface, RS 232-C Serial Interface, 
EPROM Programmer for 2716 upto 27128, Buffered 
BUS on MULTIBUS Connector. 


SA-EP 

STAND ALONE EPROM PROGRAMMER 

All standard features including Two 28 pin ZIF 
sockets for MASTER & COPY EPROMS for pro¬ 
gramming 2716 upto 27256 EPROM’s and personal¬ 
ity modules for other EPROMS. 

UV EPROM ERASER 

UV EPROM Eraser with inbuilt Timer for erasing UV 
EPROM's. 


For details please write to: 

^?fft8Nics 

Behind St. Xaviers High School, Near Sales Tax Office, 
Mirzapur Road, AHMEDABAD 380001 Tel: 23546 
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Four Solid Reasons why 
ECU Silicon Power Transistors 


are your 
best buy! 



• Wide Range 

• Total Commitment to Quality 

• Assured Fast Delivery 

• Dependable Customer Service 


EClL's advanced manufacturing 
techniques, carefully controlled 
assembly environmental conditions 
and vigilant quality control 
procedures: ensure maximum 
reliability, stability and long life for 
every single ECU Power Transistor. 

ECU today manufactures more than 
5,000 Power Transistors per day and Is 
planning to increase the volume 
further. Every ECU customer is 
assured of fast and dependable 
delivery. 

The commitment to every ECIL 
customer Is not just that of quality 
and delivery Every time we increase 
our volume of production, we pass 
on our economy of scale benefit to 
our customer. EClL's commitment to 
its customer is total. 


SILICON SWITCHING AND GENERAL PURPOSE POWER TRANSISTORS 
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60 
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60 

20 

70 
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06 
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15 
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60 

JO 
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PN3055A 
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HORIZONTAL DEFLECTION & SMPS POWER TRANSISTORS FOR COLOUR A B/W TV 


Unmatched - In Range 
& Reliability 




EC13007 

NPN 

80 

80 


400 

8 

60 

5 

! 

2 

4 

EC 820 

NPN 

50 

50 

1500 

600 

8 

20 

5 

1 

3 
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- 
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3 
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Electronics Corporation of India Limited 

Sales III, Components Group, Hyderabad 500 762 


And a so a wide range of Silicon 
Darlington Power Transistors 


• W.th Built m Diode 


AuthaHsad Stockists: • M/». INDIAN TECHNOLOGICAL PRODUCTS, New Delhi Ph: 9412582 eM/a GENERAL RADIO COMPANY, Calcutta. Ph. 
27-1388. • M/». BRISK SALES CORPORATION. Bombay Ph. 354018 • M/s TEXONIC INSTRUMENTS, Madras. Ph 844405 • M/s SOM 
ENTERPRISES, Bangor*. Ph. 28896. • M/a. ELECTROCRAFT, Trivandrum. Ph 71443. • M/s. TECHNO SERVICES, Secunderabad Ph 820047. 
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* GEETA68K * 

(8MHz 68000/VME SINGLE BOARD COMPUTER) 


HARDWARE FEATURES:- 

• 8 MHz 16/32 bit MC 68000 

• 16K EPROM (2764 * 2)/32K EPROM (27128 * 2) 

• 16K Static RAM (6264 * 2) 

• RS-232-C Serial port, baud rate selectable 

• 24 bit timer/counter 

• 16 bit parallel I/O lines with 4 handshake 
lines -available as Centronics parallel printer 
interface or general purpose 1/6. 

• Audio Cassette Interface 

• 7 Prioritized—Bus or Auto vectored inter¬ 
rupts. 6 available to user. 

• VME bus compatible fully buffered signals 
on PI (96 pin Euro) Connector. 

• Parallel I/O lines through user defined pins 
on P2 (64 pin Euro) Connector. 

SOFTWARE FEATURES:- 

The onboard firmware provides the user with 
a Monitor/debug, program entry, I/O control 
and assembly/disassembly (optional) features. 
BF/M — Block Memory fill/Move 

BR — Break Point 

BS/T — Block of Memory search/Test 

DC — Data Conversion 

DF — Display Registers 

DU - Dump Memory 

GD — Go direct execute program 

GO — Execute program 

GT — Go until breakpoint 

MM/S/D — Memory Modify/set/Display 
LO - Load 

NOBR — Remove breakpoint 

NOPA — Reset printer attach 

PA — Printer attach 

RX — Individual register display/change 

TR — Trace 

TT -- Trace to temporary breakpoint 

Many other debug messages and abort errors. 

Contact:- M/s GEETA ELECTRONICS 

531. 2nd Floor, Chandra Building, 

Avenue Road. Bangalore 560002 
Phone. 70503, 27855 


FROM NOW ON, THIS IS 
WHAT TEMPERATURE 
PROGRAMMER IS 
ALL ABOUT. 



mmslbum 


RAMP (HEAT) 


-VXy RAMP (COOL) \ 

X TA . RT ■ I I I \ end 

I 2 4 6 8 10 12 

TIME HRS 

SAMPLE PROFILE OF • STEPS 

Features: 

* Microprocessor based reliability & 
easy programmability by push buttons. 

* Digital Readout of set point, elapsed 
time and process temperature. 

* Programme can be constructed of 
variable Heat/Cool Ramps and Soak 
in any sequence. 

* Nonvolatile Memory capacity upto 10 
profiles of 9 steps each. 

* Has a built-in proportional controller. 

* Optional Analogue output provided 
for multi-zone applications. 

* Optional Field Selectability of input sensor. 

* Application areas include heat treatment, 
stress relieving, ceramics etc. 

For further details, contact: 

MASIBUS ELECTRONICS 

L-128GIDCEstate,Odhav.Ahmsdabad 382415 

Tele: 887341 Telex: Care 0121 -539 


DEALERS: * Tushar Engg. Enterprises. 21/C Eastern 
Society, Fateh Gary, Baroda 390 002 * Industrial Research 
Associates. 302. Acharya Comm. Center. Chembur. Bombay 
400 074 * Nuclear Sciences. 46. Lenin Sarani. Suit No.7.1st 
Floor. Calcutta 700 013. Ph.: 212757 * Asiatic Engg. Co.. 
P-B.No. 40. Vytilla, Cochin 682 019 * Digital Promoters. 
108.Sahyog. 58. Nehru Place. New Delhi 110019. * Ph^ 
6437B49 * Uday Instruments International, 13-A, Second 
Cross St, Venkatesapuram Colony, Ayanavaram, Madras 
600 023. Resident Representatives in Bangalore & Hyderabad. 


ELECTRONICS FOR YOU 











Course assessment 
and performance 
system 

The managements of training 
institutions/schools/education 
boards/colleges/universities/com¬ 
petitions conducting bodies like 
UPSC etc, often find cumbursome 
and time consuming the task of 
finalising the results of students/ 
candidates or monitoring the per¬ 
formance of the class during its 
conduct. The problem is more than 
aggravated if their number is very 
large. 

For the first time in the country, a 
Course Assessment and Perfor¬ 
mance System [CAPS] imple¬ 
mented on a local area network 
[LAN] consisting of a mass storage 
from Corvus Systems, Inc., USA, 
and Apple or Apple-compatible 
microcomputers has been installed 
at the Military College of Telecom¬ 
munications Engineering [ MCTE] 
solve this problem. 

Without any modifications, 
the system can also be used 
in stand alone mode with an 
Apple/Apple-compatible computer 
system having a hard winchester 
disc and only one flexible disc drive 
with CP/M operating system. 

CAPS is a user friendly, interac¬ 
tive system, which accepts users’ 
answers from the keyboard, in 
response to very simple and easy- 
to-understand questions which it 
displays on the screen. 


Optical disc 
computers 

A way of using pulses of light 
instead of pulses of electricity to 
carry messages in computers could 
be reality for researchers at Edin¬ 
burgh’s Heriot Watt University. 

For, the first experimental opti¬ 
cal computer is expected to be ready 
for testing there in late 1986. A 
research team under Prof essor Des¬ 
mond Smith, a world leader in 
methods of using optical compo¬ 
nents in computers, began work on 
the project more than five years 
ago. 

The team has shown the type of 
optical components from which 
complex computers could be built 
using devices that are the optical 
equivalent of transistors. The com¬ 
ponents are called transphasors. 

The advantage of optical compu¬ 
ters is that such machines, if per¬ 
fected, could work thousands of 
times faster than the best elec¬ 
tronic ones and they could process 
data in important new ways. 

The increase in speed is made 
possible because light does not 
suffer the. disadvantage of elec¬ 
trons which are slowed to a few per 
cent of the speed of light in silicon 
microchips. 

A total of over 2000 optical disc 
filing systems have so far been 
installed in Japan since the first 
system was installed in 1982 to 
work as a document filing system. 
The discs range in diameter from 
20 to 30 cm. The storing capacity, 
which depends on the disc size, is 
generally very large, the average 
disc being able to store between 
15,000 to 60,000 A4 pages of 
information. 

Computer units 
record 2IS per cent 
growth 

The centre’s move to liberalise the 


computer policy seems to have paid 
off handsomely. The computer 
industry of India, yet in its infancy, 
has recorded a breathtaking 218 
per cent growth rate for the year 
1985. 

In monetary terms, the growth 
rate recorded stood at an astound¬ 
ing 78 per cent. 

Disclosing this at a seminar on 
'computers in Indian management- 
an update’, in Calcutta, Dr N. 
Seshagiri, additional secretary in 
the Department of Electronics 
[. DoE 1 said ‘the DoE was trying to 
convince the government to lift the 
many controls on computer tech¬ 
nology import. ’ 

Applauding the achievement of 
the computer industry. Dr Sesha¬ 
giri said ‘the achievement would 
assume greater significance seen 
in the backdrop of a 40 per cent fall 
in prices of computers.’ 

Dr Seshagiri believed that the 
industry was capable of maintain¬ 
ing at least 100 per cent growth rate 
in the future. 

Supercomputer 
for India ? 

A top-level team of Indian compu¬ 
ter experts from the DoE visited the 
Control Data Corporation's head¬ 
quarters at Minneapolis to evalu¬ 
ate the US supercomputer to 
determine its usefulness for India's 
requirements. 

The visit came off as a result of 
an invitation from the manufactur¬ 
ers of the supercomputer. The Rea¬ 
gan Administration also sent an 
official to Minneapolis to observe 
the developments which are likely 
to bring New Delhi and Washing¬ 
ton to the last phase of talks on the 
proposed sale of the world’s most 
sophisticated computer. 

Though there are some indica¬ 
tions that India may be able to 
acquire the super computer, the 
Reagan Administration has not 
yet disclosed its stance officially. 
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DYHAPERT^ 

Pioneers and World leaders in 
PCB Assembly Technology 




DYNAPERT manufactures 
a lange of electronic 
assembly equipment, that is accepted . 
as the industry standard 

Dynapert s PC Board automated 
assembly machines are designed tor 
high production yields, while reducing 
the time and expense ot PC Board 
lework For instance, the VCD — F 
Axial Lead inserter of Dynapert has a 
cycle iate of 16.000 parts per hour tor 
a single head. 32.000 parts per hour 
tor the double he<*d model ihe 
fastest in the industry 


DYNAPERT^ 


Look to DYNAPERT for electronic 
assembly technology and ask for 
DYNAPERTs modular approach to 
factory automation 

For more information on the Dynapert 
technology.write to Authorised 
Representative 

0 

International Marketing Corporation 

Harilela Ftouse, 3 rd floor. 

Mint Road, 

Bombay 400 001 

Phones 267253 268670 

telex II-670? iMC. Cable UNIQUtOEAL 


The VCD - F Axial Lead Inserter 
will be on display at; 





EMHART Dynapert technology takes PC Board Assembly into the 21st. Century. 














dmapebt— The first name and 
the last word fin the equipment for 

* Solid State Devices 

* Surface Mounting Devices 

* Vapour Phase Soldering 


The DYNAPERT equipment lor the 
manufacture of Solid State 
Devices. Surface Mounting Devices 
and Vapour Phase Soldering is 
accepted the world over as the 
Industry standard. 

The Dynapert range include. 

MICRO PLACE SYSTEMS 
« For Surface Mounting Technology 
and Hybrid Assembly. 

SEMI CONDUCTOR ASSEMBLY 
EQUIPMENTS 

* Epoxy/Eutectic/Thermo - 
Compression Die Bonders 

* Substrate Scribers 

* Mask Aligner 

* Photo Resist Spinner 

* Die Sort Loader 

* VAPOUR PHASE SOLDERING 

SYSTEMS _ 

BYHAPERT— 


Dynapert Sets the Standard. 


Dynapert Equipments will be 
on display at: 


iSr 


BOMBAY: 

Jan. 16-19 86 Hotel Taj Mahal 
DELHI: 

Feb. 2- 5 88 Hotel Taj Palace 
MADRAS: 

Feb. 20-23 86 Taj Coromandel 

^All are cordially Invited _ 

For more information on the Dynapert 
technoloyy r write to Authorised 
Representative 

International 
Market ln| Corporation 

Hanlela House. 3rd floor. Mint Road. 
Bombay 400 001 
Phones 267253.268670 
Cable. UNIQUEDEAL Tele* 11 6702-IMC 


FEBRUARY 1988 






















































IBM COM PAT \ BLC 




“Yes, we mqke ‘IBM Compatibe' PC... Actually, that is 
the model name of our personal computer..." 


(WOCL 001 


NO CUSTOMS 
OUTX ON 
UARGE* 

COMPUTERS 








“S/r, our new microcomputer with very low 
profile keyboard.” 


1 "ln fact, our computer does not require aircondition¬ 
ing, but your secretary may..." 
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Principle of 
Moving Head Disc 


S. Batra 


I n every computet system ihete is a main memory. 
This normally comprises ol semiconductors i.e., K's 
or fenite cores (introduced in the recent past). Hvery 
computer, depending upon Us capacity, provides cer¬ 
tain amount ol main memoiy(MM). If the capacity ol the 
computer system has to be increased, obviously the si/e of 
the MM has to he increased. 

It is not economical to ineicase the si/e of MM beyond a 
certain limit. In such cases, othei peripheral devices are used 
to augment the M M capacity. I hey behave as a part ol M M 
and their petlormance characteristics are very similar to that 
of MM lor all practical puiposes. Vai ions peripheral dev ices 
used lor such puiposes are magnetic tape drive, lixed head 
discs and moving head discs. 

l or reasons of large storage and reasonable access-time, 
moving head discs are very commonly used in the medium 
and laige computer systems. I hey provide large storage 
capabilities with moderate operating speeds. A variety of 


magnetic drives are now available. Although differing in 
specific details, all of them are based on the same operation 
principle. 

One or more rotating discs coated with magnetic material 
are stacked one above the other with some space between 
each disc. Information or data is recorded on the surface ol 
the rotating discs by magnetic heads which are positioned 
against the discs. Unlike the music records 01 discs, the 
information is not recorded in a spiral but in bands. Pat h 
band ol information around a given disc is called a ‘track’. 

Major assemblies 

Major assemblies of a typical disc are shown in Fig. I. 
They consist of linear positioner, aii system, read/ write 
heads, drive system and disc. 

Linear positioner. It consists ol the linear motor, the 
carriage and the read, write heads, lo move the read-write 
heads across the recording disc, IK' current is applied to the 



Fig. 1: Simplified diagram of a single disc drive. 
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Fig. 2: Single disc head assembly: (a) head loaded, (b) head 
unloaded. 

bobbin-wound armature of the linear motor. The resulting 
magnetic field reacts with a permanent magnet in the motor- 
housing to either pull the armature into or force it out of the 
permanent magnetic field, depending upon the polarity of 
the current applied to the armature. This motion is trans¬ 
ferred to the carriage, which is fastened to the armature. Asa 
result, the R/ W heads, which are attached to the carriage, 
move across the surface of the disc. 

Air system. I he air system has a blower. It passes the air 
through a filter where even minute contamination is 
removed. The purified air is taken to the disc over which the 
R/ W heads move across in the air. The R/ W heads do not 
touch the surface of the disc. Contact with the surface spoils 
the oxide-coating on the disc. 

Read/write heads. One head functions on the lop surface 
of the recording disc and the other functions on the bottom 
surface. The heads are mounted on the suspension arms that 
rest{when the heads are unloaded in the disc) on a plastic 
cam block of duckbill (see Fig. 2). F'lat cantilever springs 
connect the suspension arms to the head-support tail pieces. 
When the drivc(moving head disc) is placed in run mode, the 
positioner moves the heads forward towards cylinder zero 
(outermost). When the entire head slider pad has passed the 
edge of the disc, a ramp on the suspension arm slides down 
the edge of the plastic cam block therebv moving (loading) 
the breads close to the disc surface. As many R/ W heads as 
the total number of surfaces are used and mounted in a 
comb-like arrangement as shown in Fig. 3. 


COMB TYPE 18 READ/WRITE 

ACCESS ASSEMBl Y 9 ACCESS ARMS HEADS 



10 DISCS 


Fig. 3: Multiple disc/head assemblies. 
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When loaded, the heads ‘fly’ about 30-100 microns from 
the disc surface. A film of air (air bearing) between the disc 
and the head exerts a force away from the disc while the 
cantilever spring acts as the counter-balancing force towards 
the disc. Thus, as long as the disc rotation remains constant, 
the heads remain at a relatively constant distance away from 
the disc surface. 

Each head is a 4-tcrminal magnetic device containing two 
coils (sec Fig. 4). A centre-tapped coil performs the read or 
write function while the other series-connected coil performs 
the erase function. The head is designed so that the erase coil 
is electrically connected to the centre tap of the R/ W coil and 
is energised whenever a write operation occurs. This type of 
head configuration called ‘straddle erase’ erases most ol the 
residue from prior recording between the tracks and thus 
eliminates track ‘cross talk’ or interference from such 
recording. 



Fig. 4: Simplified diagram of read/write head 

In a typical moving head disc having 400 tracks/surface, 
data tracks are 0.1mm (0.004inch) wide with 0.025mm 
(0.001 inch) erased separation bands. During a write opera¬ 
tion, current through the write-coil automatically overwrites 
old data. 

Drive system. The motor drive system consists of a spin¬ 
dle, belt, motor and recording disc. The motor is generally 
mains-operated split-phase which drives the spindle pulley 
through the drive belt. The speed of the motor also decides 
the ‘access time’ of the disc. Faster the speed, lesser the access 



Fig. 5: Surface of a typical disc 
FEBRUARY 1986 


time. The spindle-speed is held constant through a servo 
system in the disc drive. 

The disc has a very fine (30-100 microns) coating of fer- 
rousoxide on a suitable base (as shown in Tig. 5). A typical 
disc has a radius of 17 8 cms. The area within about 7.5 ems 
from the centre is required for hub-mounting and 
5 to 7 cms from the outer side for data recording. 
The disc surface may have 12, 16,18 or 22 sectors(as shown 
in Fig. 6). Each sector may contain 256 or 512 words in every 
track 
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Fig. 6: Plan and elevation of a disc. 

Sector is defined by a slot called scctoi slot 1 hese sector 
slots when sensed by a photosensor generate pulses from the 
disc drive to the controller. Another sinnlai slot called index 
slot (detected by different spacing length) defines the stalling 
point for the sequence of sectors. 

Recording technique 

The Recording head is a coil-wound ferine core with a 
gap. As current flows through the coil, the induced flux 
magnetises the surface of the disc passing through the gap. 
During a write operation when the current direction in the 
coil is reversed, a flux reversal is recorded on the disc. 
During the read operation, the previously recorded flux 
pattern on the disc induces current in the head. Any flux 
reversal on the recording surface produces a pulse. 

The most commonly used method of recording is double 
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frequency NRZ (non-return to zero) method of magnetic 
recording. In this method, flux reversal (see clock pulses in 
Fig. 7) are recorded on a magnetic disc at regularly spaced 
intervals. The time period between these clock pulses is a bit 
cell and data storage occurs within these cells. A flux reversal 
during a bit cell represents a logical I. The absense of a flux 
reversal during a bit-cell is a logical 0. 


—--3BIT CFLL TIMES- ■ 



Some definitions 

Some technical terms which are olten used in association 
with the moving head discs are explanied in the following 
paragraphs. 

Access time and seek time. I he time taken to position a 
head on the seleeted.track is called the seek time. The other 
time delay in locating selected data is the latency or rota¬ 
tional delay, which is the tune tequtred for the desired data 
to reach the magnetic head once the head is positioned. 

1 he total time it takes to begin reading selected data or to 
begin wilting one selected track ina particualr place iscalled 
the access time. 

Total access time = Seek time + Latency 

Cylinder. As the discs are stacked exactly one above the 
other, a particular track will be lying in the same vertical 
plane tor every surface of all the discs. All such tracks 
considered together are termed as the particular cylinder. Its 
capacity is given as: 

Capacity ol particular cylmder - Capacity ol a track * 

Total no. of surfaces 
used 

Flying height. R, W heads used on magnetic discs are 
almost “flying' type. A simplified diagram of a Hying head is 
shown in Fig. 8. When the disc rotates at high speed a thin 
boundary layer ol air rotates with the drive. The head is so 
shaped that it rides on this layer of rotating air which causes 
the disc to maintain separation from the head, thus prevent¬ 


ing wear on the surface of the disc. In effect, the layer of air 
rotating with the disc acts like a spring with a stiffness of the 
order of several thousand pounds per cm, thus forcing the 
head away from the surface of the disc. 

COMPLIANT HEAD 

HEAD ACTUATION PISTON MOUN i ING SPRING 



MOUNTING 

Fig. 8: Head shown in: (a) operating position, (b) retracted 
position. 

Often, compiessed air is simply blown in which forces the 
head towards the surface ol the disc. I he minimum distance 
between the surface of the disc and the head (when in opera¬ 
tion) is known as the Hying height of ihc disc 

Formatting. Information or data is stored in the disc in 
groups ol 12. 18 ot 22 sectors per track (depending upon the 
design ot the disc). Each sector of all the tracks and all the 
surfaces of the disc-pack contain a “header'. Header is an 
area in the sector where the cylinder number is wiitten. In the 
write operation this header ol the sought sector is first read 
and compared with the required cylinder number where the 
data is to be written. 11 they match, the data is written on that 
sector. 

The disc, as it comes from the factory, is completely blank. 
On every sector ol every iraek and on every surface of the 
disc, the respective header, i.e., the cylinder number is writ¬ 
ten with the help of a particular program. This process of 
writing the headers is called formatting ol the disc. 1 his is 
essentially done before putting the disc in operation. 

Recording scheme. The data on the disc is recorded in a 
particular scheme. Every surface of the disc is divided into 
tracks or cylinders. Therefore, to record (write) or read the 
data, the drive number has to be defined first. Further, 
surface number, cylinder number and sectot number have to 
be defined to access the exact area by the heads. 

When the bulk of data is to be recorded, the head assembly 
of the selected drive moves to cylinder O position from its 
normal home position. The head of surface O is energised. 
The data is written on sector O till the last sector. If the data 
overflows, the head of the next surface, i.e., surface I is 
energised (and surface 0 de-energised) and the data written 
one by one on all the sectors of the same cylinder. If the data 
still overflows, it is written on the various sectors of next 
surfaces of the same cylinder till all the surfaces are over. If 
the overflow persists, the head assembly then moves to the 
next cylinder (i.e. cylinder I) position and the same sequence 
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continues. When all the cylinders of the disc are exhausted, 
the data overflows to the next disc (i.e. disc 1), and so on. 

Comparative specifications 

There are various sizes and speeds for disc memories. Some 
discs are quite large, ranging up to 1.2 metres in diameter. 
Others are smaller, rotate faster and are changeable. A 
typical changeable type or module type may have 20 record¬ 
ing disc surfaces consisting 10 discs. In most configurations 
top of the top disc and / or bottom of the bottom disc are not 
used for data recording. The table given compares the per¬ 
formance characteristics of a few discs: 


DISC MAKE 

DIGITAL 

RKOS 

CDC 

215 

univac 

9440 

IBM 

3330-11 

No of surfaces. 

2 

20 

20 

19 

Capacity in MB (mega bytea) 

2 5 

54 

108 

200 

Track per inch 

100 

200 

200 

384 

Data transfer rate (in mega byles) 1 44 

25 

50 

65 

Av access time (in msec) 

50 

30 

30 

30 

Rev/min 

1500 

2400 

2400 

3800 

Disc coating in juin 

200 

BO 

50 

40 

Flying height in /a in 

100 

B0 

70 

30 


The block diagram of the typical disc drive system is 
shown in Fig. 9. With one controller, four to eight discs can 
be connected in daisy-chain depending upon the memory 



Fig. 9: Block diagram of a disc drive system, 
capacity required. 

In the daisy-chain system, the processor of the computer 
system puts the address of the required disc drive on the bus. 
The disc-controller fetches the address from the bus and 
passes it on to the first drive. The first drive decodes the 
address and if it happens to be its own address.it responds to 
the processor and performs the data-transfer. If the address 
does not pertain to the first drive, it passes it on to the next 
drive. This way the required drive gets selected in the daisy- 
chain operation. 

Because of the relative inexpensiveness per bit of informa¬ 
tion or data stored in disc memories, and because of the 
relatively low access time and the high transfer rates attaina¬ 
ble when reading or writing data from or into a disc file, 
magnetic disc memories have become one of the most impor¬ 
tant storage devices in modern digital computers. □ 


FOR COMPLETE RANGE OF 

TV-VCR PARTS 

TV BOOSTERS • TV TUNERS • VIF3068 
BOARD • UHF-VHF COLOUR TUNERS • TV 
KITS • PICTURE TUBES • EHT-DEFLECTION 
YOKE • VCR-TV CONVERTERS • VIDEO HEAD 
CLEANER SPRAY & CASSETTE • TV-VCR 
TRANSFORMERS & ALL KINDS OF TV-VCR 

COMPONENTS. 

CONTACT 

Oswal Electronic Co 

339, LAJPAT RA1 M ARKET, DELHI-110006 PHONE: 2911772, 2918735 
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ESA ENTERS IBM PC/XT 
COMPATIBLES AND 
ADD-ONS! 




Unmatched 
Quality and Services 

Meghdoot 

Booster 


f ME 13MD< 


H:|es^ 28 M® ■ 



2A, RANGDEFP FLAT NAVRANGPURA, 
AHMEDABAD-9 PHONE . 462621 


ms 

Wire Wound Potentiometer 




• High Reliability & Long Life • Small, Sealed, Wide Application 

• Humidity Proof construction « Panel & Shaft seal. 

Manufactured by. 

R.K. Enterprises, Hyderabad 

Marketed by; 

_ 4BADHMA 

^aradhnn j K1E(f|M|N|(S |p| | T p 

10, Srinath Complex. S.D.Road. 

Secunderabad 500 003 Phone 822201 Grams: HINDOTEK 
Branch Office 1690, Bhagirath Place Deihi-110 OOo Phone: 234369 


PC/XT Mother Board with 8 slots, BASIC (MICROSOFT 
Compatible) in ROM and 256K Bytes RAM. 

Colour/Graphics Display Adapter Card. 

Floppy Controller Card to control opto four double sided 
double density 5 1/4" Floppy Dnves. 

Multifunction Card with sockets fui 1I84K bytes RAM 
expansion, Centronics Parallel Interface for Printer, RS232C 
Serial Interface, Real 1 ime Calender Clock and Game 
Adapter. 

Configure your PC to make it a cost effective Engg, station; 
I.SA gives lull technical and maintenance support. 


LOW COST CRT TERMINALS ARE ALSO AVAILABLE! 

Developed by Indian Institute of Science Bangalore, based on 
Intel Application Note AP-62. 

Phis terminal is made up ol two separate units. 

1. Video Monitor m a moulded plastic c abinet directly 
opeiated on mains. 

2. CR I Controller PCB, Keyboard and IK Power Supply 
housed in a PC like enclosure. 

Cost effective lor small R&D Labs. College's and Universities. 


OTHER PRODUCTS 

8 BN SYST LMS: Microprocessor Trainers LSA 85, MPS85 
based on 8085. F.SA 65 based on 6502 and EISA 80 
based on Z-80. 

16 BIT’ SYS I LMS: Microprocessor Trainers LSA 86/87 
bused on 8086 and its < o-processors, ELSA 68K based on 
68000 and Single Board Microcomputer ELSA 186 based on 
80186. 

DE.VLLOI’MI.N I AIDS. ELSA J( E.-l In-circuit E.mulalor for 
8085, Z-80 and 6502. 

PROM Programme's (F.PROMs and Bipolar PROMs) and 
UV Frasers. 


nm 

ELECTRO SYSTEMS ASSOCIATES 

1954/55 Sill MAIN F. BLOCK 
II ST AGE: RAJAJ1NAGAR 
BANGALOKFAWIOIO. 

I’HONEL 357809 
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^ 00~<ZZ Step towards Advanced Technology 

«» *“*o, a n9 e °? th y/eri Most sophisticated machinery and highly 

W» d ® + n rs v^ |tn experienced Engineers brought together 

C*P a .,+v | n 1111 producing THE BEST results. 
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y Most sophisticated machinery and highly 

experienced Engineers brought together 
producing THE BEST results. 

• Plain Polyester inductive and non-inductive Capacitors. 

• Polystyrene inductive and non-inductive Capacitors. 
•Metallized Polyester and Polypropylene Capacitors. 


<££> ABL Capacitors (India) Ltd. 

Factory & HO.: Electronics Complex. Chamba Ghat-173213, SOLAN (H.P.) CABLE : FILMCAP Ph : 621 
Salea Office: 308, PUJA HOUSE, C-3, Community Centre, Milan Complex, New Delhi-110015 Ph: 5419169 
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Technology of Tomorrow 
at your reach. 

Today 



DATA Terminal VDT-85 Series 

VD7-85 family of advanced terminal offers • Block Mode Transmission 

increased functional flexibility with features to • Direct cursor addressing 

reduce fatigue and increased efficiency • Video attribute available 

VDT-85 Low cost terminal • Optional Printer & Aux RS232C in'p rf ->:? 

• 12” non-glare screen with 24 lines x 80 apart from two standard interfaces like 

characters RS 232C & 30mA loop 

• 96 ASCII characters with 5x7 dot matrix • 10 soft keys 

character • Full cursor control and editing provided 

• Baud rate (75 to 19 2 K), 5-8 Bit Transmission, through escape sequences 

parity etc selectable by the user _ 

• Detachable Keyboard rPTI 

• Multipage Memory 

• Cursor movements like cursor left down, * mmmj 

c ursor left up. cursor right down cursor right !48 7/3 B K BlJ)ldinq Motl Cine[tw , compound. Chandni 

up also included besides normal movements ciiowk, Delhi -110006 Tei 291672? Grams vincompo 

• Display movements like Roll up, Roll down. Branch offl(P u75 A „ Main D Block „ SMqp 

Next page. Previous page etc Rujaji Nagar, Banguloif-560010 Grams VINCOMPO' 

• Edit functions like Insert/Delete character. works G -?3. Settor-m, noida iupi 

Insert/DeletP line. Row swap etc Tn 80s-4?4 3, 805-4244, 805-455? 


Distribution Wanted 

For Diodes, Transistors. Power Transistors. SCR's. Resistances (MFR, Carbon film & Wire wound). 
Capacitors of all types. 1C Sockets, Computer cables. Flat cables. Plugs & Sockets. Indicating lamps. 
Switches, Micro switches. Crystals. Relays. Potentiometers, Keys, Key-boards. Switch-mode Power 
Supplies. Solder wires. Temperature Controlled Soldering Iron & other electronics components and 
products. 

Our wide sales network with a team of marketing professionals at Delhi in the heart of electrical and 

electronics market, can cater to your marketing needs 

Please, write with complete technical and commercial details to 

VINCO SERVICES 

1487/3, BK Building, Mott Cinema Compound, Chandni Chowk, Delhi-110 006 
Tel. 2916722 Grams . VINCOMPO' 
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Digital Resistance, 
Capacitance and Frequency 

Measurements 

Using Sinclair Spectrum Micro 

Ajay Chikersal 


T his construction project turns your Sinclair Spec¬ 
trum Microcomputer into a Digital Resistance 
Capacitance Frequency Meter (DRCFM), 
capable oi' measuring resistances of 1 ohm to 10 
megohm, capacitances in the lOpF to 5000MF range and 
frequencies as high as 100 kHz. 

This project is different from all other interface projects 
you might have seen. It is cheap, interface is directly through 
the ear socket (not the edge connector) and the circuit itself 
is so simple that it's sure to work the first time you connect it. 

Working 

The circuit is a free running astable multivibrator using 
the 555 timer chip. The output of the astable multivibrator is 
fed into the Spectrum through the EAR socket. The multivi¬ 
brator produces square wave j* ,, !ses, the frequency of which 
depends on the values of resistors and capacitors connected. 

The machine language program (listing given in Fig. I) is a 
simple counter which can count from 1 to 65535. 

As the circuit is designed to give an equal mark /space 
ratio, the time periods of mark and space are equal, given by 

T1=T2=0.7RC 

Hence the total time period is given by 
T=1.4RC 


The circuit diagram of the main interface. 




- Cl C2 * test 

T-n i ZZ iWi CAPACITOR 

i 10V O HERE 


TEST 
RESISTOR 
O HERE 


_n_TL 


Resistors and capacitors should ha ve close tolerances. 
(See text) 

SI, S2 are single-pole, 3-way switches. 

Use crocodile clips or spring-loaded contacts for test 
resistor and capacitor. 

PARTS LIST 

IC5S5 - 1 no. 

47-ohm ('A watt, 1% metal film) — 1 no. 

l-megohm (‘/«watt, 1% metal film) — 1 no. 

O.UflF ceramic — l no. 

lOW, 10V electrolytic — I no. 

l-pole, 3-way iwitch — 2 not. 

1C sockets, crocodile clips, connecting cords. Sinclair Spectrum, 
colour TV/ monitor. enclosure, and cassette recorder. 
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PROGRAM LISTING 
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where ‘R’ is the resistance and *C' the capacitance. A single 
count by the counter represents approximately 8.4*10‘<’ 
seconds. As the counter measures the total time period, the 
smallest measurable time period would be a single count or 
8.4x10"*’ seconds. So the highest measurable frequency is 

f= _l_~100kH/ 

T 

If you notice the Z-80 assembler instructions (Fig. I) 

Fig. I: Machine code listing 


Address 

Hex 

Z-80 Assembler 

50000 

01 00 00 

LD BC.O 

50003 

DB FF 

IN A. (254) 

50005 

3C 

INC A 

50006 

28 FB 

JR Z. -5 

50008 

03 

INC BC 

50009 

DB Ft 

IN A. (254) 

50011 

3C 

INCA 

50012 

20 FA 

JR NZ. -6 

50014 

03 

INC BC 

50015 

DB FE 

IN A. (254) 

50017 

3C 

INC A 

50018 

CO 

RET NZ 

50019 

18 F9 

JR, -7 
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carefully, you will come across the instruction IN A, (254). 
The action of this instruction is to load register A with the 
contents of input port 254 (representing the bar socket). 
When no signal is applied to the bar socket, register A 
contains the byte 255; when a signal is detected it contains 
191. 

To understand the action of this input port, type in the 
three line BASIC demonstration program (Fig. 2). Now load 
Fig. 2; Program to demonstrate input port-254. 

10 Kl-M DEMONSTRATION 
20 PRINT AI 10.14; IN 254 
30 GO TO 20 

any cassette into the Spectrum (Rock, Pop, Jazz—even M.J. 
will do). The switching of numbers seen on the screen should 
give you the idea. By testing for the bytes 255 and 191, the 
machine language program is able to count the total time 
period of a single square wave pulse. 

So by using a simple constant to relate computer count to 
seconds, we can measure the frequency of the incoming 
signal. 

Due to its logical behaviour the computer can judge 
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square waves best. Hence the use of a multivibrator instead 
of the conventional sine wave oscillator. 

Once standardised with a known value of resistance and 
capacitance, it can then measure the value of either when the 
other is known. 

Setting-up 

The above paragraphs would have given you an insight of 
the actual working and the coordination between the exter¬ 
nal circuit and the Spectrum. 

In order to get the project working, all you have to do is to 
connect the output of the astablc multivibrator into the ear 
socket of the Spectrum, type in the BASIC program, RUN it 
and move the switches SI and S2 to their appropriate set¬ 
ting, insert the test device and observe the readings. 

Fig. 3: Schematic showing the set-up to load the program. 

INITIAL SET UP TO PROGRAMS! 

TO EAR SOCKET FROM VIDEO/RF 
OF SINCLAIR OUT OF SINCLAIR 


/ SINCLAIR / ) 

/&&&&&// 

- 11 /*)&&£>£>// 

FROM EAR /&&&&&/ / to VIDEO/RF 
SOCKET f. , V IN OF TV/ TT 

OF RECORDER MONITOR TV RECEIVER 


Fig. 4: Schematic showing the set-up for 'measuring'the compo¬ 
nent values using the prototype. 



I 1IHH 



• 


f. ,\ 


B3D • 



CASSETTE 

RECORDER 


FINAL SET UP 


FROM VIDEO/RF 
OUT OF SINCLAIR 



WW 

EAR SOCKET 
OF PROTOTYPE 


TO RF/VIDEOI 
IN OF TV/ 
MONITOR 


Bj 

Hill 

B 

9 O 

9 0 

0 


TV RECEIVER 


For example, if you want to measure the value of a resistor 
which falls in the 1-ohm to 10-kilohm range, switch SI 
should be moved to the ‘TEST position and switch S2 moved 
to the 10MF position. Please refer to Fig. 3, which will help 
you to decide the range and setting. 


Fig. 5: Ranges with different switch settings. 


Switch setting* 

Range 

SI 

To test capacitance 

47-ohm 

0.2MF to 5000MT 

1-megohm 

lOpF to 0.2PF 

S2 

To test resistance 

I0PF 

1-ohm to 10-kilohm 

0.1/nF 

10-kilohm to 10-megohm 


1 have already standardised the value of constants used fo. 
computing the values of resistance, capacitance and fre< 
quency. However, by using the foimula for time period with 
the values of resistance and capacitance used in the circuit, 
you can recalibrate to your satisfaction. To recalibrate, you 
must alter the value of variable *0’ to suit the calculations oi 
the time period. The variable *0’ is contained in the following 
lines of the BASIC program: 360, 370, 550, 560 and 730. 

1 would strongly suggest you to use a 5 V supply as the 
internal circuitry of the Spectrum uses 5V, 

Be extremely careful while typing line 96 in the BASIC 
program. Since this line contains all the codes for the 
machine language program, one mistake and your Spectrum 
will most likely go into a‘crash’as soon as you run it. (‘Crash’ 
is machine language jargon for program overrun.) This stub¬ 
born mode of the Spectrum might dazzle you with colour 
and graphics but will definitely shock you when you learn 
that the only way of getting the Spectrum back to its normal 
mode is to turn it off and on, thereby losing the entire 
program. 

1 would also suggest you to use resistors and capacitors of 
very close tolerances as this will not only ensure proper 
matching between my standardisation of formulae and your 
components, but will also help you to recalibrate in order to 
obtain good readings. 

Try ihe BASIC demonstration program again. This time 
press different keys and observe what happens on the screen. 
You will notice that the contents of input port 254 get 
affected by pressing the keys. So here’s another precaution. 
Don’t press any key on the keyboard while measuring the 
value of the test device. 

The symbols fl (ohm) and n (micro) in the BASIC 
program listing can be obtained by using Graphic ‘o’ for 
ohm and Graphic ‘m’ for micro. 

The BASIC program was written for a 48k Spectrum. 
However for the benefit of 16k Spectrum owners 1 have 
listed the amendments in Fig. 6. 

Fig. 6: Amendments for 16k Spectrum. 

5 CLEAR 32499 
10 FOR L=32500 TO 32520 
830 LEI J-IJSR 32500 

Recaiibration 

Let me illustrate the process of recalibration by consider¬ 
ing a practical example. 

Set switch SI to 1-megohm and switch S2 to O.ImF. 

Now the time period of the square wave generated is given 
by the formula 

T=1.4RC 

Substituting the value of resistance and capacitance in the ■ 
above formula, we obtain 

T=1.4>< 10" 2 seconds 

Now insert another line in the BASIC program 
827 LET 0=1 

so that you obtain the exact averaged computer count. If | 
you wish to calibrate with reference to your 1-megohm 
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resistor, you will find that the range corresponds to switch 
position S2 to 0.1 u¥. 

By simple arithmetic manipulation to the formula of line 
850, you can find the value of‘O' so that you get 1 -megohm as 
the answer. 

As this value of‘0’corresponds to the range 10-kilohm to 
10-megohm, it should replace the existing value of‘O' in the 
line 370. Don’t forget to remove the additional line 827 after 
you have finished recalibrating. 

Further applications 

The circuit is so simple and versatile that with only two 
parameters of control it can be easily modified to suit endless 
purposes. 

Here are a few ideas to experiment with: 

1. Replace the resistor by an LDR (light dependent resis¬ 
tor) . Light meter! 

2. Replace the capacitor by a grid of parallel plates (sim¬ 
ilar to a parallel plate capacitor).Rain alarm, Moisture 

meter* 

3. Replace the resistor by an LDR which is encapsulated 

with an LED, the latter being supplied with voltage from an 
independent supply. Digital voltmeter! 

4. Using a sensitor (a silicon resistor) in place of the 

resistor. Thermometer! 

□ 


Please Note 

EFY's Telegraphic Address: 

FORUMAG’ 

EFY patrons can now send their urgent 
messages telegraphically addressed to us 
simply as: 

FORUMAG New Delhi’ 

The Indian Posts & Telegraphs Depart¬ 
ment has permitted us to use the above- 
mentioned abbreviated address for all 
telegraphic messages. 

—EFY Enterprises Pvt Ltd 
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At a Remarkably Low Price 

Directory, Buyers' Guide, 
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SEN & PANDIT 

ervo Voltage Stabiliser 



SEN & PANDIT 

PKIVAIt LIMUld 


16/B Lake View Hoad. Calcutta 700 029 Phones 42 4U26 46 9622 
Bombay Branch 84 Voei Nariman Hoad. Bombay 400 020 Phone 29 4 b.'14 
Madras Branch 8 Kondi Cholly Sheet, Madras 600 001 Phones 2290 1/902 


Thoughlshop ! 


Two latest , indispensable aids for 
the industry-FULLY ELECTRONIC 





DIGITAL 
CLAMP TESTER 


and 


DIGITAL 
MULTI METER 



» Large LCD for easy reading. 

• Auto ranging on all functions 

IDECO inSTRUmtlTTS PRIVATE LTD. 

Bharat Indusinal Estate, T J Road, Sewree. Bombav-400 015 
Phones: 447422/442435/440747 Telex 011 -71001 WIECO 


mEcn ^w^_»rv_ 



Quality at no extra cost! 

BARRIER TERMINAL 
BLOCKS 


BT-10 



Rigid, open type connector 
with breakdown voltage 
of 2 KV and current 
rating of 10 A at 
250 VAC. 


Suited for 
applications in 
Electric control and 
Switchgear Panels and 
electronic equipment such as 
power supply units. 
Available upto 22 ways with various terminations. 


mm 4 P mfw 

ASIA ELECTRIC COMPANY 


Katara Mansion, 132A, Dr. Annie Besant Road, Worli, 
Bombay-400 018. Ph: 493-9544/45. 493-5565. 

Tlx: 11-75217. Grams: FARADS. 

REPS, at Calcutta (Ph: 440082)-N. Delhi 5722876) 
Madras (844676)-Bangalore (603435/607117) 
Hyderabad (75419)-Baroda552181)-Ahmedabad (413129) 
Poona (23821)-Coimbatore (25053)-Cochin (37593) 
-Indore (33192) Goa-Bhopal-Nasik, etc. 


FEBRUARY 1986 


56 




















INFORMATION AT 
YOUR SERVICE... 


ELECTRONICS FOR YOU 

Oui prime implication A monthly maga/iim cntoi 
iruj loi the information needs ol Ihe studnnt. the 
ri'M'armi'i and the electronics industry - intact.lor 
any one who may be interosted in electronics in any 
niaiinnr 

With a wide variety of articles by out writers and 
contributors. we also keep our readers up to date on 
ief ont trends, ideas, and products and include easy 
to make projects wilh complete instructions 

FACTS FOR YOU 

Oui special's! magazine Ifus monthly deals with 
the latest economic trends and has proved an mval- 
uatile asset to students and researchers alike Pre¬ 
pared by a jianel ol experts it also prints 
contributions Iron' eminent economists which help 
disseminate new ideas arid theories from around the 
world 

PUBLICATION DIVISION 

Ajjart from oui two mam magazines we also publish 
books and directones A variety ot books have been 
published p,vtn ulaily on electronics, which cater 
lor lioth aniateui expenmenters and expert 
researchers 

Wr- also stock some l.elts ted books on olectionics 
and icmputeis Tliese aie sold through our sales 
olfn es oui disltibulors offices and their agents, 
and also supplied through oui Books Mail Older 
Service 

PHOTOTYPESETTING DIVISION 

Keeping with the times we have a phototypesetting 
computet to carry out all typesetting and layout jobs 
tin our publications Occasionally, job work is also 
accepted fot books and company annual reports 

RESEARCH AND DEVELOPMENT 
DIVISION 

Apart from Kits ’ll" Spares our supplier to hobby 
ists and researchers we have a well equipped 
laboratory l<, carry out tests and researfh on new 
products in the market and those undei develop¬ 
ment Most circuits and projects published e 
Electronics For You magazine arc III st tested in tins 
lab 
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Comparative Study of 
Computer Languages 

Library Functions 

Part VIII 


I n scientific computations, several functions like sine, 
cosine etc will be repeatedly used. The values of such 
functions have to be obtained by executing a pro¬ 
gram for such evaluation. If a sine function occurs ten 
times in a program, the segment of the program for evaluat¬ 
ing the sine lunction must be written ten times. If we use 
subroutines (we will discuss later about subroutines) the 
program segment must be written at least once, riven this is 
avoided in the case of library functions. The program seg¬ 
ments for evaluation of such oft-repeated functions form 
pait of the language itself. 

The FOR I RAN compiler provides for the computation 
of such oft-repeated functions by storing the program for 
such computations. A code name is given for invoking the 
function in the main program. Immediately following the 
code name, a variable or a constant or an expression is 
enclosed within parantheses, called the argument of the 
function. I he program will use the computed value.of the 
argument to evaluate the value of the function itself and 
return it to the main program. The general form of the 
library function is: 

I unction-name (argument) 

The function name is coined in such a way that it is indicative 
of the nature of the function and it is given by the compiler 
designer. Suppose one writes SQRI (24.5), the term SQRT 
is called the name of the function and the number 24.5, the 
argument of the function. I he purpose of this function is to 
compute the square root of the number within the paran¬ 
theses and return the value to the main program. In this case, 
the argument is a mere number. In general, it can be a 
vamble or an expression. The computer will first compute 
the expression inside the argument and use this value for 
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evaluating the square root function. 

If the argument has not been defined earlier, the computer 
will give an error message. The algebraic form and the 
FORTRAN form of the functions built inside the FOR¬ 
TRAN compiler arc shown in Table 8.1. The programs for 
evaluating these functions are inside the compiler itself. So 
these functions can be called system defined. Later it will be 
shown that the user also can define functions for his use in 
particular programs. 

FORTRAN library functions 


TABLE 8.1 

Algebraic Form 

FORTRAN Form 

X ■'*’ 

SQRT(X) 

1 X 1 

ABS(X) 

IM 

IABS(K) 

c A 

EXP(X) 

sin x 

SIN(X) 

cos X 

COS(X) 

logcX 

Al.OG(X) 

login* 

ALOUKXX) 

tan-'x 

AIAN(X) 


The computed values of all these functions except the 
IABS function will be in the real mode. The arguments of ail 
the functions except the IABS function must be in the real 
mode. Only the IABS function returns an integer value. In 
the case of sine and cosine functions, the values of the 
arguments must be given in the radian measure, if the angle 6 
is in degrees, it must be converted to radian measure and the 

ELECTRONICS FOR YOU 



argument written as THETA*22.0/(7.0* 180.0). 

The arguments of the library functions may be either 
constants or variables or expressions. Of course, the varia¬ 
bles occurring in the argument must be defined beforehand, 
otherwise the computer will give an error message. Defining 
a variable means assigning a value to it. There may be some 
more library functions available with a particular machine 
and the} can be ascertained from the manual of that 
machine. 

Converting algebraic expressions to 
FORTRAN expressions 

We have completed all the rules relating to the coding of 
constants, variables, operators and expressions in FOR¬ 
TRAN. So, theoretically, we must be ina position to convert 
any algebraic expression into FORTRAN expression. We 
know that the expression occurs on the right side of a 
formula and it is only the computed values of such expres¬ 
sions that give us the solutions to problems. Please brush up 
your mathematics knowledge and the coding rules in FOR¬ 
TRAN and be in a position to convert any algebraic expres¬ 
sion into FORTRAN expression. Some examples to 
illustrate such conversions from algebraic form to FOR¬ 
TRAN form are given below: 


Algebraic Form 

ax + b 

ijklm 

sec(x) 

tan(x) 

sinh(x) 



(b 2 - 4ac) / ' 
sec(tan-'x) 
2.5 3 
2 3 

rrr 2 h/3 
25a/71 
sin 2 # 
sin# 2 
(a+b) ,/3 


FORTRAN Form 

A*X + B 

I*J*K*L*M 

1.0/COS(X) 

SlN(X)/COS(X) 

(EXP(X)-t:XP(-X))/2.0 

ABS(A)*EXP(X) 

A**(B*C) 

SQRT (B*B-4.0*A*C) 

I.O/COS(ATAN(X)) 

2.5**3 

2.0**3 

22.0*R*R*H/(7.0*3.0) 
25.0* A/71.0 
SIN(THETA)**2 
SIN(THETA**2) 
(A+B)**(1.0/3.0) 


In the last example one must not write the FORTRAN 
expression as (A+B)**( I / 3). Since I / 3 is in the integer mode, 
it will be evaluated as zero. So the computer will evaluate 
(a+b)° which is not what we intend to calculate. Thefraction 
1/3 must be evaluated in the real mode. So we have to give 
the fraction as (1.0/3.0). 

Library functions in BASIC 

There are a large number of library functions in BASIC 
which lead to both numeric and string values. The introduc¬ 
tory para on library functions at the beginning of the article 
is valid for BASIC. The list of library functions and their 
meanings are given below; 
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Function Name 

ABS(X) 

SQR(X) 

SIN(X) 

COS(X) 

ATAN(X) 


LOG(X) 

EXP(X) 

INT(X) 

RND(X) 


SGN(X) 


STR$(X) 


VAL(X$) 


LEN(X$) 


ASC(X$) 


CHR$(X) 


LEFTJ(X$,n) 


Meaning 

Absolute value of x 
Square root of x 

Sine (x), where x is in radian mea¬ 
sure 

Cosine (x), where x is in radian 
measure 

Arc tan of x or tan inverse of x. The 
function returns the angle in radian 
measure whose tangent is x. 
Logarithm of x to the Naperian 
base V 
e' 

Integer part of x 

This function will return one 
random number between 0 and 
1 . 

Sign of x. This function will return 
-1 if the argument is less than 0,0 if 
the argument is 0 and +1 if the argu¬ 
ment is greater than 0. 

This is called string dollar function. 
This converts the numeric value of x 
to string. If x is 2345, then STR$(X) 
becomes "2345" 

This is called Val function. This 
lunction converts the numeric 
string stored by X$ into the corres¬ 
ponding numeric 'aloe If X$ is 
"2345’: then VAL (X$) is 2345. If X$ 
is not a numeric string, the VAL 
lunction will return zero value. 

This is called the Ten lunction. This 
function returns the length of the 
X$ string in terms of the number of 
characters in the string. If X$ is"R. 
KRISHN AN". then LEN(X$) will 
return 11. 

This is called Aske function. This 
function will return the ASCII 
value of the first character of the XS 
string. If X$ is "A", then ASC(XS) 
will return 65. Similarly, every char¬ 
acter will be stored in the form of a 
number called the ASCII value of 
that character. 

This is called Chr dollar function. 
This function returns the character 
whose ASCII equivalent value is 
the integer part of the numeric argu¬ 
ment. For example, CHR$(65) will 
return the character "A". This func¬ 
tion does the reverse of the ASC 
function. 

This is called the left dollar func- 
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tion. This function returns one or 
more characters from the left end of 
the X$ string. If n is I, then one 
character will be returned. If n is 2, 
then two characters will be returned 
and so on. If X$ is "2345" then 
LliFTStXS. 1) will return "2", 
LEFTS(X$,2) will ret urn" 23 "and so 
on. 

RI(»iU$(X$,n) Ihis is called the right dollar func¬ 

tion. This function returns n char¬ 
acters from the right end ol the XS 
string. If X$ is "2345", then 
RICH I$(X$. I) will return "5" 
RICHT$(X$. 2) will return"45"and 
so on. 

MU)$(XS,m,n) I his is called the mid dollar func¬ 

tion. Ihis function returns n char¬ 
acters starting from the mth 
position of the XS string. If X$ is 
"2345", then MID$(X$, 2, I) will 
return "3" MIPS (XS. 3, I) will 
return “ 4 ". MII)S(XS, 2, 2) will 
return "34" and so on. 

MA I ( H( YS.XS.n) fills is called the match function. 

1 his function returns a numeric 
value, It will scutch lor the occur- 
icncc ol the Y$ string in the XS 
suing starting from the nth position 
ol the string and return the position 
ot the occmrence ofthestring YS. If 
Y$ string does not occur in the XS 
»tring staiting from the nth posi¬ 
tion, it will return 0. II XS is 
"MISSES", YSis 'SS'and n is I, then 
MA 1 CH(Y$,X$,I) will return 3, 
M AI CM (YS,XS. 4) will return 0, 
MAICH (XS, Y$,2) will return 2 
and so on. 

There may be sonic mote library functions available with 
a particular machine and they can be ascertained frorr. the 
manual of that machine. BASIC does not make distinction 
between reals and integers as H )R 1 RAN does. All compu¬ 
tations are done in the real mode. If one wants integer 
arithmetic to be done, the item must be com ci ted to integer 
mode using the IN I function. 1 he following examples illus¬ 
trate the conversion of some algebraic expressions to the 
BASIC form: 


Algebraic Form 

BASIC Form 

ax+b 

A*X + B 

ijklm 

I*J* K* L* M 

sec(x) 

i/COS(X) 

tan(x) 

SIN(X), COS(X) 

sinh(x) 

(EXP(X)-EXP(-X)) 2 

|aic' 

ABS(A)*EXP(X) 


A A (B*C) 


(b J -4ac)^ 

SQR(B* B-4* A* C) 

sec(tan H x) 

l/COS(ATAN(X)) 

2.5' 

2.5 A 3 

2-’ 

2 A 3 

7fr-h/3 

22*R*R*H/(7*3) 

25a/71 

25*A/71 

sin : 0 

S1N(THETA) A 2 

sin0- 

SIN (THETA A 2) 

(a+b)' ' 

(A+B) A (1 /3) 


In a similar manner one can convert any algebraic expres¬ 
sion to the BASIC form. 

Library functions in PL/1 

I iiere aie a number of library functions or built-in func¬ 
tions in PI,/1 also which can be used without any prior 
declaration in a program. The list of library functions and 
their meanings are given below: 

Library Meaning 

Functions 

S1N(X) Returns the sine of x, where x is in 

radian measure. Result is in float binary 
(real in scientific notation) 

COS(X) Returns the cosine of x, where x is in 

radian measure. Result is in float binary 
(real in scientilic notation) 

LOG(X) Returns the natural logarithm of x in 

float binary 

A1AN(X) Returns arc tan(x) or tan~'x in float 

binary radian measure. 

EXP(X) Returns the value ot e to the power x in 

float binary 

ABS(X) Returns the absolute value of x 

CE1L(X) Returns the smallest integer greater 

than or equal to x. Ifxis 1.2, CEIL(X)is 
2 and ifxis-1.2, CE1L(X) is-1 
FLOOR(X) Returns the greatest integer less than or 

equal to x. If x is 1.2, FLOOR(X) is 1 
and if x is-1.2, FLOOR(X) is-2 
MAX(X, Y) Returns x if x is greater than or equal to 
Y, otherwise returns Y 

M1N(\, Y) Returns x if x is less than or equal to X. 

otherwise returns Y 

MOL) (X, Y) Returns the value of x mod y. If x and y 
arc integers, then x mod y gives the 
reminder when x is divided by y. If y is 
equal to 0, then x is returned. Otherwise 
it returns X-ABS(Y)*FLOOR(X/ABS 
(Y)), e.g., 

MOD(7, 3) is 1 
MOD<-7, 3) is 2 
MOD(7,-3) is 1 
MOD (-7,-3) is 2 

ROlJND(X, K) Returns x rounded to K digits to the 
right of the decimal point. If K is less 
than 0, then x is rounded of to K digits 
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to the left of the decimal point, e.g., 
ROUND( 12345.24689,3) returns 
12345.24700 

COS(R) 

Real or 
integer 

Cosine of the angle given in radian 
measure. Result is ical irrespec¬ 
tive ol the mode ol the argument 

TRUNC(X) 

ROUND( 12345.24689,-3) returns 
12000.00000 

Returns the integer portion of x. If x is 
less than 0 returns CEIL(X) and if x is 

ARCiAN(R) 

Real or 
integer 

The inverse of the tangent of the 
argument in radians in the real 
mode irrespective of the mode of 
the argument 


greater than or equal to zero, then 
returns FLOOR(X), e.g., 

TRUNC(52.!46) is 52 

LN(R) 

Real or 
integer 

Natural logarithm of the argu¬ 
ment in the real mode irrespective 
of the mode of the argument 


TRUNC(-52.146) is -52 

EXP(R) 

Real or 

Exponential of the argument. e\ 

SIGN(X) 

Returns-! if x is less than 0, returns 0 if x 
is equal to 0, returns +1 if x is greater 


integer 

in the real mode irrespective of the 
mode of the argutnen' 


than 0 

SQRI(R) 

Real or 

Square root of the argument in the 

SQRT(X) 

Returns the square root of x in float 
binary 


integer 

real mode irrespective of the mode 
of the argument 


There may be some more library functions depending on 
the machine and the same can be referred to from the manual 
of the particular machine. In lorming expressions, integers 
and reals can be mixed as in the case of BASIC, but precision 
errors arc likely to occur because every variable is declared in 
the beginning. Suppose A and B are declared as integers 
whose values are 2 and 3 respectively, and C is declared as 
real, and if one writes C-BI A, one will get an answer 1.0. 

In PI./1 all calculations are done in float binary (i.e. real 
in the scientific notation). The final result can be given either 
in floating notation or exponent notation. Some of the rules 
relating to actual computation vary from machine to 
machine and so it is advisable to refer to the manual ol that 
machine while trying to do arithmetical simplifications. 

Library functions in PASCAL 


The following standard functions or library functions are 


available in PASCAL: 


Function 
Coded as 

Argument 

Type 

Result Type and Meaning 

ABS(l) 

Integer 

Absolute value of integer given in 
the integer mode, e.g., ABS(-4) is 

A 

ABS(R) 

Real 

•f 

Absolute value of real given in the 
real mode, e.g., ABS(-3.4) is 3.4 

SQR(l) 

Integer 

Square of integer given in the 
integer mode, e.g., SQR(2) is 4 

SQR(R) 

Real 

Square of real given in the real 
mode, e.g., SQR(4.0) is 16.0 

TRUNC(R) 

Real 

Integer part of real when R is real. 
It is used to convert real to integer, 
e.g., TRUNC(4.5) it 4 

ROUND(R) 

Real 

It round! the number to the near¬ 
est integer, e.g., ROUND(1.2)is 1 
and ROUND(L8) is 2 

S1N(R) 

Real or 
integer 

Sine of the angle given in radian 
measure. Result is real irrespec¬ 
tive of the mode of the argument 
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Coding of algebraic expressions in PASCAL 

The following examples illustrate the coding ol algebraic 
expressions in PASCAL form: 


Algebraic Form 

ax+b 

ijklm 

sec(x) 

tan(x) 

25/71 


x’ 

a h 

(b J -4ac)' /j 

sin'0 

si nf> : 

sinh(x) 

sin-'x 

cos~'x 

a** 

pnr/100 
p( l+r/100)" 


PASCAL Form 
A*X+ B 
1*J*K*L*M 
l/COS(X) 

SIN(X)/COS(X) 

25 DIV 71 or 25/71 depending on 
whether integer arithmetic or leal 
arithmetic is required to he done 
SQR(X) or X*X 
FXP(B*LN(A)) 
SQRT(B*B-4*A*C) 

SQRlSIN (I'HF.TA)) 

S1N(SQR(1 HEI A)) 

(EXP(X) - LXP(-X)); 2 
ARCTANfX/SQRT( l-X*X)) 
ARCTAN (SQRl(i~X*X)/X) 
EXP(B*C*1.,N(A)) 

P* N*R/100 

P*EXP(N*LN(1 + R/100)) 


The main function of a computer is to compute the value 
of an expression which is coded in a high-level language. We 
know that the right hand side of a formula always contains 
an expression. So, by computing an expression, the compu¬ 
ter will be able to get at the solution of a problem. 1 h us it is 
clear that a major task in learning a computer language is 
achieved when one is able to convert any algebraic expres¬ 
sion into the corresponding computer language expression. 

What remains is to convert this into complete instruc¬ 
tions. Complete instructions are given in the form of state¬ 
ments. From the next lesson onwards we will start studying 
the different types of statements used to give different 
instructions to the computer. 

(To be continued next month) 
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NUCLEUS is a future oriented modular 
microcomputer system of PROFESSIONAL quality 
designed to ease the burden of the development 
engineer Starting from the 1C chip level to design a 
up based product is a thing of past. Choose from a 
wide range of fully tested functional modules (like 
processors, ROM. RAM, digital and analog l O) and 
configure your system within hours instead of 
months You are free to concentrate on your 
application programming 

Now is the time to get your ideas off the ground 
with NUCLEUS modular microcomputer system 

Features 

• A wide selection of more than 20 different 
hardware and software modules 

• Industry standard eurocard format 
(100mm x 220mm and 235.5mm x 220mm) 


Highly reliable DIN 41612, pin and socket 
connectors which ere now indigenously available 
from multiple sources. 

USIC (microprocessor system for Industrial 
Control) compatible bus. 

Based on the world's most popular 
microprocessors INTEL 8085A. INTEL 8086 and 
MOTOROLA 68000. 

Well defined bus for 8, 16 and 32 bit 
microprocessors. 


Some of the modules 

• Processor Card (8085A) with 16K byte EPROM. 
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Programmable timer counter and programmable 
interrupt controller. 

• 64K byte EPROM caid 

• 64K byte RAM card with battery back-up 

• TTL output card 

• TTL input card 

• 16 channel analog input card 

• 4 channel analog output card 

• Opto isolated industrial I/O card 

• Parallel primer and RS232C interface card 

• Floppy Disc Controller card 

• A range of power supply modules 
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• Dramatically reduced development time 

• Simplified appliction of a modern and highly 
complex technology 

• Freed up development capacity to do your 
application programming. 
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construction. 

Solidstate Automatic 
AC Voltage Regulator 



Balakrishna P. 


M aintaining constant \ ullage is very difficult. 

I his piohlem can he solved by using auto¬ 
matic voltage stabilisers. Altliougha number 
of automatic voltage regulators are available 
in the Indian market and arc advertised as solidstate auto¬ 
matic voltage regulators, most of them cannot be said to be 
true solidstate deuces. 

Invariably, the voltage level sensing circuits in these auto¬ 
matic voltage regulators are ol solidstate design but the 

MAIN BOOSTFR 



Rig. jiMuck diagram of the automatic voltage regulator. 


eonti oiling elements are usually relays or motor driven vari- 
aes which arc actually mechanical devices. This article will 
describe how to design and fabricate a ‘true’ solidstate auto¬ 
matic voltage regulator, without a single moving element in 
its circuitry. 

Boosting principle 

As shown in Fig. I, the incoming line voltage, Vin. is 
stepped down to voltages Va and \ Hat the secondary wind¬ 
ings Wa and Wh respectively of the input transfotmer. The 
booster transformer has two primary windings, Wt and Wo, 
connected to the SSVAA (solidstate variable amplitude 
amplifier), which drives it in accordance with the control 
signals obtained from the SSSC (solidstate sensor and con¬ 
troller). One of the terminals of the secondary windings of 
the booster transformer is connected to the input and the 
other forms one of the output terminals. Another output 
terminal is taken from the input, to which the secondary oi 
the booster transformer is not connected. 

I he input voltage is stepped down, rectified and the DC 
voltage is fed to the SSSC which detects the variations in the 
input voltage and provides the required correction control 
signal to the SSVAA. 

Working of the SSVAA unit 

This unit.as shown in Fig. 2,consists of two power transis¬ 
tors T1 and T2; four diodes DI, D2. D3 and D4; and three 
resistors VRI,R4andR6-R4is a light-dependent resistor 
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VRI 



Fig. 2: Circuit diagram for soiidstatc automatic voltage regulator. 


Semiconductors: 

TI-T4 

15, 16 

D1-D8 

D9 

DIO 

BRI 


PARTS LIST 

2N3055 npn power transistor 

— BC107 npn transistor 
- BY 127 rectifier diode 

12V, 1-watt zcner diode 
5.1V, 400mW zcner diode 

— IB2, I-amp bridge rectifier diode 


Resistors (all >4watt +5% carbon, unless stated otherwise)' 


Rl 

R2 

R3 

R4, R5 
R6, R7 
VRI, VR2 
VR3 
VR4 
VR5 


10-ohm. I- watt 
l-lulohm, 0.5-watt 
2S-ohm, l-watt 

- 100-ohm 

- LDR (light dependent resistor) 

- 47-kilohm potentiometer 
470-ohm potentiometer 
80-ohm potcntiomete> 

- 4.7-kilohm potentiometer 


Capacitor: 

Cl IOOOmK, 50V electrolytic 


Miscellaneous: 
XI, X3 

X2, X4 

X5 

LI, 1.2 


-J0V prinv.ry to two 0-6V, l-amp secondary 
transforrer 

Two 0-18V primary to 230V, 2-amp secondary 
transformer 

230V-primary to 15V,l-amp secondary 

Iran: ormer 

6.3', 0.3-amp lamp 

Pf J, heatsink for power transistor, AC voltmeter. 
i’ 36 flexible wire, suitable enclosure, screws, 
-.uts, washers etc. 


(LDR). I'hc resistance value of the LDR is inversely propor¬ 
tional to the incident light on its active surface. 

1 he circuit is a special form of ‘class B' emitter follower 
amplifier with the collector supply fed from an AC source 
instead of conventional DC supply. Since the various wind¬ 
ings have to be connected in a particular phase relationship, 
at any instant when point P is positive with respect to point 
Q at the input of the mains transformer X1, points R, T and 
V will be positive with respect to points S, U and W in 
windings Wu, Wa and Wi as shown in the block diagram. 

Considering such an instant, winding W a drives a current 
through R6 and VRI. 1'his current pioduces voltage Vc 
across the terminals A-B of the LDR. From the above 
assumption of polarity, point ‘A’ of this voltage will be 
positive with respect to ‘B* and cause a base current to flow 
through the transistor Tl,along the path A-D-C-B-A and on 
account of this base current drawn from winding Wb, along 
the path R-TI-D-C-S-R. 

l he above explanation covers half a cycle when point Pis 
positive with respect to Q. At the end of this half cycle, 
during the period of zero crossing, the voltages Vc, V sand 
V’h are all equal to zero after which the negative half cycle 
commences. During the negative half cycle, point ‘B’ 
becomes positive with respect to point ‘A’ and thus diode D3 
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Fi{. S: Actual size PCB layout for the sensor and controller. 



Fig. 6: Component layout for the I’CB. 

blocks any current through Wo. But a bast curicnt flows 
through transistor T2 and winding Wi causing a collector 
current along the path S-T2-E-F-R-S. 

Solidstate sensor and controller 

The input lor the SSSC is obtained directly from the 
supply voltage through a stepdown transformer XS and 
a bridge circuit used for sensing and controlling the varia¬ 
tions in the supply is a differential amplifier. 

Transistors T5 and T6 are connected (as shown in Fig. 2) 
so as to obtain a differential amplifier configuration at nor¬ 
mal AC voltage of 230 volts. The potentiometer VR5 (4.7k) 
is adjusted to obtain maximum brightness of the lamp. When 
the input AC voltage decreases, the voltage applied to the 
base of 16 decreases. This causes a decrease in the collector 
current of T6 and thus a decrease in the brightness oi the 
lamp. This will cause an increase in the resistance ot the 
LDR which in turn increases the voltage applied to the 
primary of transformer of SSVAA whose secondary will 
‘boost’ the output to the normal value. The LDR and the 


lamp must be enclosed in a light impmneable capsule. 

The circuit described boosts the voltage in case it goes 
below the normal value. But in case the voltage goes above 
normal, bucking action can also be incorporated. 

The cucuit lot incorporating the bucking action using 13 
and T4 is shown in Fig. 2 1 he secondary ot output tians- 
former ol the boosting unit is in phase with the input, 
whereas the secondary ol the output translormei ol the 
bucking unit is connected in phase opposition Both ihe 
secondaries an- connected in senes fhe dots maikcd over 
the windings of transformer in Fig. 2 lepiescril the polarity 
ol the windings ol transformers 

Ihe voltage across the I 1)R (R4) ol «he bou'tmg unit is 
controlled by lamp I I whetcas I.DR (l<5) is cmuiollcd by 
lamp L2. The output volt-amp,can be vatied b\ vaiyingthe 
current rating of the secondary winding! Wr >oi tiansformer 
X2. 

Ihe cost ol piutotype using a 2 amp uanslmmei (X2) is 
about Rs 300 only. If bucking action is als.» nicoi pointed, 
the cost will come to aiound Rs 400 □ 
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LEADER 


DEFLECTION COMPONENTS 
b TUNER 


• EHT TRANSFORMERS 
(ALL MAKES) 

• DEFLECTION YOKE 

• LINE-DRIVER TRANSFORMER 

• LINEARITY COIL S 

• TUNER J 

• V.I.F. BOARD 1 

• BOOSTER \ 

• MAIN TRANSFORMER FOR TV 


FOR DETAILS CONTACT 






SOlf DISTRIBUTOR 


MANUFACTURED BY 


Osuuol electronic Co leader electronics 


L Jiff Ml H/ii M.jfKft DfHii 11000f> Ph')f»p ^ >11 ,,f *IB/3 r > 


O.K. INDUSTRIES INC., USA 



CONTACT: 

Balaji Engineering Co 

195. Brigade Road 
Bangalore 560001 
Phone: 52411 

BRANCHES 

• Secunderabad 

PRAKASH A CHAVHAN (Ph 77490! 

• Bombay 

S.M. LIMDI (Ph 389457) 

• N»w Delhi 

S^jWADHWAN (Ph: 665839) 


AXIAL LEAD CUTTER/BENDER CB-1 | 

This precision axial component lead bender 
delivers thousands of accurately formed 
components just by turning the crank 
Special low-effort design delivers up to 
25.000 taped or 1200 loose, '* waff to t watt 
parts per houi. production rates usually 
associated only with automatic machines 
The CB-1 protects components from 
mechanical stress and prevents axial 
tension on delicate diodes The operator 
can adjust lead spacing from 240 inch 
(6mm) to 1 60 inch (40 mm) with bends as 
dose as 050 inch (1 2 mm) Irom the body, 
and can adjust cut length independently 
from 145 inch (3 6 mm) to 600 mchjIS'mm) 
An electric motor attachment, model CB-3, 
is available as an option and enables the 
CB-1 to deliver perfectly (ormed parts at 
variable rates ot 20,000 to 40.000 pet hour. 
The C8 :> aiso kpops track of the number ot 
components tunned via a built-in counter, 
especially useful both for production 
control arid for "kitting" parts prior to 
assembly 


v iLT v. 
» ,d«hv-.i 7/-rry \ 
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COMPONENT FEEDER CB-2 

This device permits feeding and forming 
ot loose components Can be used with 
the CB-1 manual lead bender alone or 
with the CB-1 and CB-3 electric motor. 
The operator moves the components 
Irom the master tray into the catch 
trough, concentric rollers sort, pick up, 
center and deposit parts on preset, cut 
and bond mechanisms Will 
accommodate components as long as 
3 9 inches (98 mm) overall. 

D-0 09" 0.26" (2 3-6.5 mm) _ 

K 0 16"-1 00" (4-25 m m) 

H-MAX 3.92' 1 (98 mm) _ 

• K - t 


ELECTRIC MOTOR CB-3 

Features: 

e Counter installed in motor unit keeps 
track of number of components 
formed 

e Portable, unit Is lightweight and can 
be set up anywhere. 

e Automatic operation Is possible by 
using taped components and CB-4 
reel holder. 

Input Power. 11 0BAC 50/60HZ 

AVAILABLE UNDER O.G.L. 
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STD/Local Bar to 
Prevent Overcharging 


P. Jayavardhana Krishnan 


O vercharging of telephone bills is not an uncom¬ 
mon occurence in India. Often in offices, busi¬ 
ness houses and even at homes, telephone 
subscribers are faced with unbelievably inflated 
bills. In spite of taking certain precautions, subscribers have 
not been freed of this menace. 


Many attempts have been made and devices developed to 
arrest overcharging of bills. One such device is described in 
this article. 

This device when switched to STD Oi l-, LOCAL OFF 
position, disables the telephone from S I D and local dialling 
facility, when switched to STD OFF, LOCAL ON position 
disables the telephone from S I'D facility but enables the 
telephone for local dialling and when switched to S I D ON, 
LOCAL. ON position enables the telephone for both the 
STD and local dialling. Thus STD and local facilities can be 
turned on or off as and when required and use of the instru¬ 
ment in proxy can be avoided which may cut overcharging 
considerably. 

However, this device does not interrupt incoming calls. It 
can be connected to any type of telephone instrument, either 
pushbutton type or dial type. The connections to this device 
are also simple. Just connect the incoming line Irom 
exchange to the terminals marked INPUT of thisdeviceand 
OUTPUT to the telephone instrument with proper 
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polarities. 

I his device is allowed by the P and T Department. How¬ 
ever, readers are advised to get the prior permission of the 
telephone authorities before assembling the device. 

The circuit 

I his device is designed around CMOS 1C for increased 
longevity of the battery. The heart of the circuit is the 
synchronous decade counter/dccoder 1CCD4017. It counts 
the number of positive going pulses received at its clock 
input and provides a high output on its decimal decoded 
outputs (DDO) corresponding to the decimal equivalent of 
the former. 

1C CD4093B is a quad two input NAND schmitt trigger 
with IJTP (upper triggering point) about6V and LTPflower 
triggering point) about 4V. This IC is used to shape the 
pulses received from the telephone instrument during dial¬ 
ling to meet the clock pulse requirements of 1C2 for its 
reliable operation. 

Zener D5 is used to isolate gate I of 1C1 from the battery 
of exchange during inter-digital pause and during dial-tone. 
Whenever a number is dialled, D1 and DS conduct and the 
voltage at the input of gate I goes well above IJTP. 

Gate 2 inverts output of gate I. Cl prevents Vin from 
going below LTP during inter-pulse period of dialling. Thus, 
whenever a number is dialled, a positive going pulse appears 

ELECTRONICS FOR YOU 



Fig. I: Circuit diagram of STD/Local Bar. 


PARTS LIST 


Semiconductors: 

1C I 

IC2 

i 1 

12 

l»l. L>2 
03. 124 
D5 


Cl>4093B quad 2-input NANI) gates 

CD4017 decade counter 

ACIK7,i AC 127 npn germanium Iran.sistot 

BCI48B npn silicon transistor 

IN400I rcctilicr diode 

L>R2S/ IJR50 germanium diode 

12V. 400mW /ener diode 


Resistors (all '-iwall, +5' !, carbon): 


Kl 

R2 

R3. R6 

R4 

R5 


220-kilohm 
1-megohm 
!0-kilohm 
22-kiloltrn 
22-ohm 


Capacitors: 

Cl 

C2 

C3 

C4, C5 
C6 


0.22ph ceramic disc 
5/il ; , 12V electrolytic 
10/ii-, 12V electrolytic 
O.lpf ceramic disc 
2000/ah, 12V electrolytic 


Miscellaneous: 

S | 3-way auto ignition switch 

KLI 9V, 250-ohm relay 

BATT. 9-volt, Eveready 216 battery 

PCB, 1C sockets, enclosure, banana socket, 
connecting cable, flexible wires etc. 

at the clock input (pin 14 of 1C2), thereby advancing the 
counter output by one decimal number. The time constant 
R2 Cl is so chosen that during inter-digital pause Vin falls 
below L.TP and clock input of 1C2 becomes high, thus facili¬ 
tating the operation of IC2 for the next digit of telephone 
number. 

T| is used for resetting the counter. Whenever the cradle 
switches are pressed, base-bias to T1 is removed and reset 
terminal of 1C2 goes high after a short delay (due to time 
constant R3 C3) which is used to prevent resetting of IC2 to 
zero during dialling, ultimately resetting 1C2 to zero. 


In India, the minimum total number of digits for SID is 8: 
Hence when this device is switched to STD OFF, LOCAL 
ON position, upon the dialling of 8th digit, DDO Q8 of IC2 
goes high which in turn energises the relay. The relay then 
disconnects the telephone temporarily for a few seconds and 
again connects it to the exchange after IC2 is reset to zero 
due to removal of bias to TI. Since this operation is similar 
to the operation performed by cradle switches, dial-tone is 
heard on the ear-piece. 

One may think that this operation may be performed at 
the lower digits of the telephone number itself. But this is not 
possible in the STD OFF, LOCAL ON position since the 
telephone is barred lor local calls too for cities like Bombay 
and Delhi which have as many as 7 digits for the local 
numbers. 

In STD OFF, LOCAL OFF position, similar operation 
would take place when the second digit of telephone number 
is dialled. 

In the STD ON, LOCAL ON position T2 will be com- 
pletly isolated from 1C2, thereby enabling the subscriber to 
dial without any bar. During incoming calls every ring gene¬ 
rates a pulse to appear at the clock input of 1C2 but during 
interruption of the ring, DC on the telephone line is absent, 
Tl is cut-off and so 1C2 is reset to zero. Thus during the 
incoming calls, the maximum pulse possible is one, which is 
well below the required number of pulses for the operation 
of this device. 

D2 in series with R4 trickle charges the battery used to 
improve its working life. C4 and C5 are the decoupling 
capacitors which must be mounted close to pins 14 and 16 
and ground terminals of 1C I and 1C2 respectively. C6 pro¬ 
vides sufficient delay for the release time of relay so that the 
exchange switching systems reset and restore the dial-tone. 
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Fig. 2: Actual Si/e I’( B layout for STD/ Local Bar. 



Fig. 3: Component layout for the PCB. 


Construction 

I he prototype is assembled in a general-purpose 1C 
hoard. However, the suggested PCB pattern is also given 
here, l or switch SI, an automobile ignition switch with 


three positions is used. Such a switch proves useful because it 
may be put in the position desired and the key removed. I he 
prototype is housed in a verobox of si/e 154(1.) * 85(W) * 
40(H) mm and battery of type Eveready 216 is used. □ 


WANTED: MANUSCRIPTS 

FOR INTERESTING BOOKS ON ELECTRONICS 

EFY is embarking on a programme of regular books production. 
The hallmark of EFY's endeavour would be quality—rather 
excellence! Excellence in material, excellence in production and 
excellence in their distribution. 


. ' JLi 







Do you think you have the genes to make a name in the field of 
electronics ? 

Yes! 

Then don't waste time. Get in touch with us with your ideas and 
your bio-data. 


Contact: 

Editor, 

Electronics For You 
EFY Enterprises Pvt Ltd. 

605 ‘ Siddhariha96 Nehru Place, 
New Delhi 110019. 
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Quality 

As a scientist you understand ‘Quality; That 
undefineabie something which can’t be spelled out in 
hard technical specifications, but is felt immediately by 
its presence. Quality is what separates the great fiom 
the mediocre. 

At Scientific, quality is a commitment, reliability is built 
in, and performance is guaranteed. All Scientific 
oscilloscopes are built with the greatest of care for the 
smallest of details, in order that they may perform 
truthfully year after year. At Scientific, we believe in 
the spirit of science, and know that great products can 
not be created through indifference. 

We are sure you will value the quality of our two new 
20 MHz Dual Trace Oscilloscopes: HM 203 and HM 204, 
additions to the trusted and time-proven HM range of 
oscilloscpes. These sleek new low-line portables 
incorporate the latest in international product design 
with features never available before in their price 
range. For more details, write today. 



.^ruBani 


V«M 


OSCILLOSCOPE 


sdertFic 

created in the scientific spirit. 


Manufactured by: 


SCIENTIFIC MES-TECHNIK PVT. LTD. 

Formerly known as: SCIENTIFIC INSTRUMENTS (INDORE) PVT. LTD. 
B-14, Pologround, Industrial Estate, Indore 452 003 
Telephone 31777, 31778, Cable SCOPE, Telex. 0735-267 


Customer Service: Bombay. Bangalore. Calcutta. Delhi, Hyderabad. Madras 


DIGITAL STORAGE 
OSCILLOSCOPE 
HM 208 



* Two identical 20 MHz Channels 

* Max. sensitivity 1 mV/cm 

* Max. clock rate 20 MHz 

* Dual Trace with individual store facility 
‘ Roll mode for very slow observation 

* IEC or IEEE 488 

HAMEG'S New Digital Storage Oscilloscope Type HM 208 
can be used as a normal 20 MHz real time scope or as 
a digital storage scope, featuring 20 MHz display rate 
Maximum V Sensitivity upto 1 mV/cm and X sweep with 
10 times magnification upto 20 nS. This scope has a 
very comprehensive trigger facility in both normal 
and storage operation. 

Extremely low frequencies can be stored where the 
waveform is no longer indicated by a moving dot. 

In ‘Roll’ mode, HM 208 functions similar to a 
chart recorder. 

A special background memory provides the possibility 
of storing a reference signal, while another signal 
occupies the main memory with equal resolution. 

In attractive sleek Low Line design, this feature 
packed storage scope is an ideal choice for wave form 
analysis in Mechanical Vibration, Pressure, 
Seismographlc, electrical transients and many other 
applications. 

MANUFACTURED Bv 

Hameg GmbH WEST GERMANY. 

SOLE AGENTS IN INDIA 

Scientific Mes Technik (P) Ltd., 

8-14, Industrial Estate, INDORE-452 003. 

Phone : 31777-78 Telex : 0735-267 
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Announcing 
The Easy To Use 
Automatic Coil 
Winding Machines 


TANAKA brings you the finest in 
single, and multiple head (8x2), 
spindle and flyer type wire winding 
machines and coil tape wrapping 
equipment. All our Tanaka winding 
machines are microprocessor con 
trolled to eliminate cams and 
gears - to make set up and 
use easy. 

We can wind wire sizes from 
0.02 - 2 mm with turn accuracy 
of ± 0 T And our microprocessor 


makes sectional, pyramid 
and layer windings easy. 

Some General Specifications: 
Spindle Speeds up to 
10000 RPM, Winding 
width — up to 80 mm. 

Three control units 
available depending on the 
complexity required in coil 
patterns. 

Call or write us today for 
the finest in automatic wire 
winding technology! 





Manufactured By: 

TANAKA 8EIKI CO., LTD. 

11-18, Mita 5-Chome, Minato-ku 
Tokyo. JAPAN 
TEL: 452-2201 
TLX: 2422459 TANAKA 


Agent in India: 

KADIMI INTERNATIONAL 

7-A, Connaught Place, Kashi House 
New Delhi-110001 (INDIA) 

TEL: 345364 

TLX: 31-5172 YUKT IN 
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AUTHORISED STOCKISTS 


ALLAHABAD 

□ Allahabad Elect neat & Electronics 
S33, Nehru Nagar. Jalkuti, 
Maarapur, Allehebed 211003 

AHMBDABAD 

□ Radio Electronics 

Opp. Oulebbei Hoepltel Bldg. 
Relief Hoed, Ahmadabad 3*0001 
Phone 396538 
BANGALORE 

□ Bangalore Electrical end 
Electronics Co 

122, 1st Floor. 

Seder Ptrappa Road 
Bangalore 560002. Phone 225512 
Orem BELCAP 


BARODA 

o Mandat electronics 
Ganeshwadi 

Behind Khandnrao Market 
Baroda 390001 
Phone 554142 
Gram, PENTAGON 

BOMBAY 

o Precious Electronic 
Corporation 
Chotam Building. 

52 C Proctor Road, 

Grant Road (East) 
Bombay 400007 
Phone 367459. 369478 
Gram OEfcPTlLAMP 
o Electromark 
304 Lotus House 
33-A, New Marine Lines 
Bombay 400020 
Phone 294203. 291091. 
291529 

Gram MARKI.ECTRO 


CALCUTTA 

i' General f'tadiu Company 
6 Madan Street 
Calcutta 700072 
Phone 271J68. 277194 
Gram WAVELENGTH 
021-2360 

i' Electronic Components 6 
Systems 
32 Ears Street 
Room No 418. 4th Floor, 
Calcutta 700001 
Phone 277351 
Gram FLASHER 

DELHI 

□ Indian Technological 
Products 
Flat No 305-306 
Bldg No. 35-36. 

Nehru Place. 

New Delhi 110019 
Phono 641258,.. 84! 84 6 m 
G ram INDIASBESi 
031-3189 


Cl Dewan Radios 
I68i/2a. Rhagirath Palace 
Chandm Chowk, 

Delhi 110006 
Phone 235190, 235849 


HYDERABAD 

Shilpe Electronics 
107 Parktane. 
Secunderabad 500003 
Phone 73792 
Gram SMILPA 115-568 
INDORE 

o Atlas Sales Agencies 
1672 Siyagani 
Indore 452001 
Phone 33112 
JAIPUR 
II EI-Tro:tlCS 

87, A Dhuleshwar Garden 
Jaipur 302001 
Phone 65730 

KANPUR 

cj Everon Associates 
18/179 1st Floor 
Opp Phool Begh The Ma 
Kanpur 208001 
Phone 52362 


KOTA 

r -J Chmbal Electronics 
4 C 16 Housing Board 
Colony, Talwadi, 

Kota 324005 
LUCKNOW 
□ Arlok Enterprises 
14 Cantonment Road, 
Opp Shilpi Cinema 
Lucknow 226001 
Phorie 42945 
Gram 7 EKSAlE 
MADRAS 

u Texonic Instruments 
Post Box No 3746 
9. Athipattan Street 
Mourt Road, 

Madras 600002 
Phone 644405. 644112 
I Gram ZENERS 
d Precious Electronics 
Corporation 
9 Athipattan Street 
Mount Road. 

Madras 600002 
Phone 842718 
Gram DEEPTILAMP 


STOCKISTS REQUIRED FOR UNREPRESENTED CITIES 


POONA 

u Nagesh Electric & 
Electronics Corp 
476 Budhwai Path 
Pune 411002 
Phone 447333 
n 1 rio Radio 8 
Electronics Gorpn 
468 Budhwar Path 
Pune 411002 
Phone 447129 
TRIVANDRUM 
u ACE-Indie 
TC No 1/978 
Bank Colony Road 
Kumarepuram 
Trisandum 695011 
Phone 65338 
Gram ANOORIND 
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MAKE WAVES WITH "SYSTRONICS" OSCILLOSCOPES 



MODEL SOS DM 

• Compact H95 * W235 a 0260 mmi 

• Light Weight 3 Kg (Approximate) 

• Dual Trace. DC - 5MHz 

• 5mV/div to 20V/div in 1.2, b Sequence 

• 300 mS/Dtv to 0 2 gS/Div Sweep Speed 

• Ideal for Sorvice/loHiallation/ Erection Engineers 

MODEL 520 

• Versatile & Inexpensive Consider The Plug Ins 
Available 

- BY1? DuolTirtce, DC 20 MHz 
■ 5PS2 Dual Trace With Triple Power Supply f or TTL 
And Op Amp ICs 

• bV4 Foin T race 

• bY7 low Noise High Sensitivity (20 pV/Oiv) 
Differential Amplifier 

' 5FC1 Single Channel With 100 MHz Frequoriry 
Countei 

• 5DM1 Single Channel With 3% DMM 

• bY22 Differential Amplifier For Power Line 
f ngineermg Applications 

Choose other models from a .vide range Portable oi 
Laboratory, Plug Ins or Stand Alone, Band Width 
b MHz to bO MHz. Single. Dual, oi Four Trace. 

TV Line, Frame or Mamtf Trigger. Frequency Countei 
Digital Multimeter, Power Supply nr 
Curve T'acer Option 

505/S, 505/D- Singlo/DualTraw 5 MHz 
610/D - Dual Irate, 10 MHz 

51 b/S. 515/D Single/Dual Trace 1 5 MHz 

b 1 6/D, 525/D Dual Trace with Di/ldy L ino 
15MHz/2bMHz 

550/DP - 50 MHz. Portable Dual trace 

Other Plug In Models - 35 MHz b(> MHz 


SYSTRONICS 

89-92. Industrial Area, P 0 Namda 
Ahmedabad 382 330 


MUST FOR ELECTRONIC INDUSTRY, 
REPAIRS-SHOPS & HOBBYISTS 


Diamond 


Threseal Adhesive 


Desoldering Pump: 

Sucks the molten solder instantly. Increases efficiency 
in PCB assembly work, fault finding and repairing jobs. 


i 


Features: 

• Sturdy durable construction 

• Teflon nozzle assembly 
available as spares. 

• Ex-stock delivery 

• Economically priced 

• Regulatly exported to U K . 
W.Germany, Singapore. USA etc 


Fast Bonding Triple Action Adhesive for: 

• bonding wood, leather, rexine, cloth, 

• locking nuts by sealing threads, 


rubber, metal labels etc, 

• stopping leakages 


■ in gaskets, taps, roofs, 


\ Available in tubes, 

| tins and drums 

Ihresenl 

l 



Trade and Export Enquiries' 

/ s Industrial Electronic 
& Allied Products 

1423, Shukrawar Peth. PUNE 411 002 (India) 
Telephone 446241 Gram : SEFOTAKE 
Telex 0)45-333 MCCI-IN-Via SEFOTAKE 


Distributors Salas & Agencies 

3575 Netaji Subhash Marg. 

Precious Electronics Corporation |yj evv Q e |qj iiq qo2. 

• 52-C Proctor Road,Grant Road(E) Tel 270563 
BOMBAY 400 007 Tel. 367459. General Radio Co. 

• 8Athipattan Street, Mount Road. 6 Madan Street. 

MADRAS 600 002. Tel. 642718. Calcutta 700072 Tel.27-1368. 
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Bird Sound Generator with Tinier 

Most people have heard parrot bell or bird bell. It produces 
sound as that of parrot repeatedly. The circuit described here 
uses a timer along with the ‘parrot’ circuit to produce a very 
pleasing sound, as that of parrot or bird. Repetition rate ol 
sound is automatically varied due to the timer circuit. This 
circuit will cost about Rs 50 only. Power consumption for 
this circuit is 15 mA at 6 volts. 



Pin 2 of IC 555 is connected to relay RL.l’s terminal A 
Terminal B of the relay is connected to ground, and relay 
terminals k and I- are connected to two opposite terminals 
of the driver transformer XI. 

As soon as switch SI is pressed, relay operates lor particu¬ 
lar time interval. This opens the opposite two terminals of 
the driver transformer and changes repetition rate of sound 
of the parrot bell. After one to three seconds, the relay will be 
in off state and thus short the two terminals of driver trans¬ 
former and again change the repetition rate ol sound of the 
parrot bell circuit. Preset VR1 may be adjusted for a varia¬ 
tion in the sound 

Repetition rate can be changed as per choice by replacing 
capacitor C3 with another value. The effect of using center 
terminal of driver transformer should also be observed. 

(During evaluation of the circuit in EFY lab, it was 
observed that changing the value of C3 to IOOmF and con¬ 
necting a 68-ohm resistor in series with the speaker produced 
a ‘real 1 parrot sound. And repetition rate of the sound 
changes with slight variation in DC supply voltage.) 

PROF. R.V. DHEKALE 

Cost-effective 4-Iine to 16-line 
Decoder 

Decoders are commonly used ICs in digital circuits. Most 
popular decoders in the TTL family are 7441, 7442 and 
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74154 1C 7441 and IC 7442 are 4-line to 10-1 me decoders. IC 
74154 is a 4-line to 16-line decoder, multiplexer. 

Whenever the design needs 4-line to 16-lme decoding, the 
experimenter is forced to use 1C 74154 as there is no other 1C 
available in the market. The cost of 1C 74154 is Rs 60 to 70, 
which is rather high compared to the cost of normally used 
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IC's. Hence it is well justified to use a low-cost circuit for 
4-line to 16-line decoding in the place of IC 74154. 

The circuit described here uses three T I L ICs. Though a 
bit more of wiring effort is involved, the saving in terms of 
cost is considerable. The circuit should cost about Rs 25 
only. (Rs 20 lor two numbers of IC 7442 and Rs 5 for 1C 
7400). 

Circuit shows the wiring of two IC 7442s to obtain4-line to 
16-linc decoding function. ICI decodes the 4-bit input in the 
conventional manner from 0 to 9. For inputs beyond 9, all 
the outputs ol ICI remain high. All the outputs of 1C2 
remain high lor inputs from 0 to 9. Inputs beyond 9 are 
decoded by IC2 giving outputs (LOW) from 10 to 15 on pins 
3 to 7 and 9 The drive logic for IC2 is provided by IC3. The 
truth table loi the circuit is also shown. 

T.K. LOKABHIRAM 

Digital C ombination Lock 

I here are several types of combination locks available but 
most ol them are mechanical Here is a digital electronic 
combination lock which is much more reliable than the 
readily available mechanical combination locks. One can 
open a mechanical combination lock by trying again and 
again But this electtomc combination lock gives only one 


chance to open it as it includes an alarm and an auto-cut-off 
system. 

One has to close four switches in a definite sequence to 
open the lock. (In the circuit shown here, the switch closing 
sequence has been pre-set as S l, S2, S3 and S4 respectively.) 
In case a wrong switch is closed, i.c., if this sequence is not 
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followed strictly, the alarm will start ringing and alert eve¬ 
ryone nearby. The alarm will continue until the stop switch S1 
is pressed. And the lock will not open even if the right 
sequence is followed immediately thereafter. This will defi¬ 
nitely scare away any thief. 

The circuit is built with four SN7400 NAND gate ICs. 
These T I'L ICs are cheap and easily available in the market. 

The tru'h table is also shown. By using K-map, we gel the 
logic function _ _ 

F = A.B(C+D) + B.C.D 

Here it is evident that there are five combinations ol inputs 
for which output becomes T. Thai means for these combi¬ 
nations, the alarm will not ring. 

The four SN7400 ICs may be soldered on a veroboard and 
connected as shown in the circuit diagram. Four input cords 
with jack pin on one side are needed. The jack pins should be 
of different colours. Switches Sla, S2a. S3a, S4a and Sib, 
S2b, S3b, S4b are ganged respectively. Switches Sib, S2b, 
S3b, S4b are in series with relay RLI which opens the lock. 
Different identification numbers (or letters) may be put on 
all the switches. 

The output is available at pin 3 of IC3. The SL100 transis¬ 
tor activates the relay as soon as it gets an input at its base. 
The flip-flop built by NAND gates NI2 and N13, once 
activated, remains in the same state. Hence TI and RL2also 
remain active untif switch SI is pressed. The alarm will con¬ 
tinue to ring and relay Rl.l remains disconnected from the 
mains. 

1 he power supply circuit is also shown in circuit diagram. 
A 230V/I2V. 500mA power supply transformer and 1C 7805 
voltage regulator have been used to get a steady 5V DC 
supply. When activated, the alarm gets connected to 230V 
mains. Total cost of the unit is around Rs 85. 

Nll.ANJAN BHOWMIK 

Automatic Brightness Control 
for Seven-Segment Digital Displays 

Here is a circuit which exercises automatic brightness con¬ 
trol on LED displays of digital clocks, and for that matter on 


mil 



OUTPUT Ol 
CLOCK 

I ACTIVE HIGH) 


Fig. 3: 

any seven-segment display unit depending on the ambient 
lighting conditions. 

The basic principle underlying this circuit is the “on-off 
control’ method ol regulating the voltage and hence the 
brightness. The relationship portraying this is given by: 

Voi i-V in__- VI) 

1 OII+ 1 oil 

where Votii average/ DC output voltage 
Vin input voltage 
D duty-cycle 

TO 



Fig. 1: 
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I »n time when Voni-Vis 
I ,n time when Voi: i=0. 

As seen Irom the equation above, one can control the 
average DC voltage and hence bughtness by varying the 
duty cycle. 

lo implement this idea, K' 555 asehopperand an LDR to 
sense the ambient light are used. 

Ihe circuit in big. I is for common cathode displays and 
that in big. 2 lor common anode displays VRI is trimmed 
for optimum display brightness under normal ambient light¬ 
ing conditions. 

Besides hnghtnr->s control, this circuit provides regulated 
output voltage ovet a wide range ol input voltages. 

I he mam advantage ol this unit over Ihe conventional one 
is the ieduction in mean display current and power dissipa¬ 
tion in the series-pass elements ol regulating units as the 
voltage is bucked I tom a fairly high voltage to the required 
display voltage. 

I lie circuits shown above are capable ol delivering cut- 
rents upto 200 mA However, this capability may be 
increased using highet current handling transistors in place 
ol the existing ones. 

1 ig 3 is ait extension ol the circuit. It is a current driver 
coupled to a speaker to pioduce an audible clarion note 
when the alarm set time is executed. 

I*. JAYAVARDHANA K KISH VAN 
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OCT CRVSTAL CLEAR 
AMD ORAM FREE 
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DEEP HUNOE AREAS 


Get in touch with us 
and we will be 
with you 

Manufactured by : 

GUPTA 

INDUSTRIES 

45. GAUTAM NAGAR 
NEW DELHI-110049 
PHONE : 667446 
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OFFERS 


(Under Licence, Multicore Solders Ltd. U.K.) 


For Wave Soldering 

• Solder Sticks 

• Foam flux, WS-31 

• Thinner, WS-71 


For other soldering applications 

• 5-Core solder wire-resin cored 

• Solvent Cleaner, WS-22 

• Solid solder wires 

• Solder wires with different fluxes 


We can also offer from our Principals range: Wave soldering machines, Reflow solder equipment, Lead 
trimmer. Vapour phase soldering equipment and Solderability Tester-to speed up production and ensure 
Reliability. 


Enquiries to: 

BT SOLDERS PRIVATE LIMITED 

37/4, Cunningham Road Cross Bangalore-560 052 (Tel: 76770) 
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widens your choice 
in the “D” Series 
Subminiature 
Rack & Panel Connectors 

In collaboration with Souriau-France 


Speclqlty designed for state-of-the-art high density packaging 
where compactness and light-weight 

are prime requirements - in Defence, Data Processing, Telecommunications, Instrumentation... 


Technical Specifications 


1. No. of contacts 

2. Current rating 
per contact 

3. Contact resistance 

4. Mechanical 
i enduran ce 


9,15, 25.37.50 (shell 
sizes: E.A. B. C.D) 

75Aat20°C 
10 milli Ohm 

500 matings 


5. Pitch between rows 
(for Angled spill 

terminatio n)_ 

6. Insulators 

7. Termination 

8. Mounting 


2.54mm/284mm 
Thermoplastic or DAP 
Solder bucket/Angled 
splll/Stroloht spill 
Rigld/Roat 


Other products In the O/E/N range Include a 

comprehensive line of Edge connectors, and Standard and Reverse and Half Euro connectors. 

O/12/H Cmmectore l,M 

Regd. ft Marketing Office: Vyttlla, P.B. No. 2, 

Cochin - 682 019 Telephone: 353132. 353709 
Telex: 0885-529 Telegrams: 'OAKELIND' 

Factory: Electrogiri, P.B. No 1, Mulanthuruthy - 682314 



*We make electronics work 


Stockists: Brisk Electro Sales (Pvt.) Ud., Lammgton Chambers. 2nd Floor. 394-A Lamlnaton Road. Bombay-400 004 Tel 354016. 358537 
Ram Components, 38/1, 1st Floor, N.S. Iyengar Street. Seshddrlpurom. Bangalore-560 020 Tel :27855. 70503 Electronic Components ft 
Systems, 32. Ezra Street. Calcutta-700 001 Tel : 27-7351 
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CONTINUOUSLY VARIABLE 
AUTO TRANSFORMERS 

TRUSTED NAME FOR THE CONTROL OF 
VOLTAGE. CURRENT, POWER. 

HEAT. LIGHT. SPEED. 

Available in current ratings from one ampere to 
Hundred amperes. Smgle/Two/Three phase; 
air/oil cooled Conforming to I S. 5142-1969 
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I'O Box 16771 MWAC.AON BOMBAY 4IJD 010 PMONTS 8517477/80/60/8517166 
'-.RAMS LUMINOUS TELEX 011-5104 


Calcutta 
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M/s Chotalal Doshi 
Aaren Agencies 
Amar Radio Corprn 
Sangeela Electronics 
Apex Electronics (B) P. Ltd 
Naar Trading Corporation. 
General Radio Co. 

Naresh Radio Corporation 
Sind Electronics 

Aradhna Electronics P Ltd 
RLC Electronics 
Kay Radio Corprn 
Seshasayee Bros P Ltd 
Angel Electronics 
Unistar Enterprises. 


DESAI ELECTRONICS P. LTD. 

GHORPADE PETH. SWARGATE. PUNE 411 002. 

Gram DECTRONIX. PHONE : 449148. 
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import 
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for this bulb? 


Juu wmr nl ihr lumpt n rlc in an unusually large number of types 
i ailing and sizri come rill wire ended or bawd to fit in sny available 
hidden in the markri li aav be |u»t what you need for an existing 
or a New I’mirct. A lew in mulr« with our catalogue for what you ire 
writing, «iil rrnainlv unre you So, why nol grl our catalogue. 
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Miniature b Sub Miiiieiura Lamp Spactallata 
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FREE DOMONSTRATION OF 

KITS 

i AMPLI DECK WITH 30 + 30 WATT STEREO 
AMPLIFIER 

2. STEREO AMPLIFIERS 7 + 7 WATTS 

20 + 20WATTS 
30 i 30 WATTS 

3. EQUALISER 

4. CLOCKS-TABLE, WALL- 
QUARTZ 

5. CONNECTION TESTER 

6. TRANSISTOR TESTER 

7. POWER SUPPLY 

PLEASE VISIT 

BAJAJ BROS 

NO. 1A GANESH NIWAS, TARA TEMPLE LANE 
LAMINGTON ROAD. BOMBAY-400007 
TELEPHONE: 383086 
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. HUS 37340 Branch SO. Ami S«ywJ Strew, Bomb ty-400 003. Phone; 3391B2 
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DC POWER SUPPLIES 


BUILT TO YCUR 
REQUIREMENTS, 
SHIPPED IN JUST 
FOUR WEEKS, 

Save time and effort by having 
Elnova build your Power Supply 
systems for you. Promptly and at 
reasonable cost even when you 
order only ONE. 

Simply list the dc output voltages 
and currents you require, and 
determine the features and 
accessories (meters,controls, 
switches, handles, chassis etc.) to 
be included and mail us your 
specifications. 

We will assign a Model Number to 
your Power System, and quote a 
firm price. If no unusual construction 
or components are specified, we will 
ship your system, completely wired 
and fully tested, four weeks after we 
receive your order. 

Manufactured by: 


ELNOVA PVT LTD. 

41, New Okhla indl. Complex, 
Phase II, Scheme-Ill 
New Delhi - 110 020 

Phone: 637626 

GRAM: “ENOVASSO 

Marketed by: 

DIGITAL PROMOTERS 

108, Sahyog, 56, Nehru Place 
New Delhi - 110 019. 

Phone: 6437849 
Cable :DIGITEMP 



Lab and OEM 
Power Supplies 
upto 3000 Watts 
in various voltage and 
current ratings. 
Write for our catalogue. 
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for morn information, contact 

COMPONENT TECHNQUE 

8. Orton, L P Road, Andhwi (W), Bombay 400 058 Tel: c/o 4224066 


1 Instrument Case T 220 
For Digital Table Top 
Test Instrument 

2 Instrument Case 

7 220H H = 145 MK 
For Analog Instruments. 
3. DIN STD Instrument 
Cassette 
96 - 150 
Instrument Case 
96 * 48 * 90 
'/6 DIN STD 

5 Thumb Wheel Swftdv 
T 21 

6. Coded Push Button 
Switch r 24 
T— 24 W - 7.6 mm 

7 Hand Held Instrument 
CaseT-29 

29 * 81 « 145 

8 Annunciator Kit T-54 
54 » 54 mm 

ft Zero insertion Force 
40 Pin DIL 1C Socket 

10 Betel For 3 Vi Digft 

11 Instrument Clamp- 
1C 200 

12 Instrument Rest Kit 

T—13 


When you must rely upon a great 
D.C. Calibrator you can't do better 



MASIBUS UNICAL 


salient Features: 

• Choice of simulating or 
measuring 7 ansi standard 
thermocouple types and Pt-100 
rtd, m *c 

• Microprocessor based linearised 
design for long term accuracy and 
reliability 

e Software controlled 
AUTOCAUMATKM LOOP ensures 
long term accuracy 
e Also measures and simulates DC 
mvandmA 




e Faculty for factory 
programming to Include two 
additional thermocouples a RTD 
types each, as per customer's 
standards 

e Automatic selectable COM 
junction Compensation buHt-m. 

e Malm or built-in rechargeable 
battery operated 

e Suitable for field and 
laboratory work 


Existing family of Masious DC. Calibrator Models 1001 . 2001 . 

7001* and 7001Mare the "first"choice by users 
Simulating /measuring mv/mA, resolving right upto ipv DC and 
displaying mem in j'/>/4vs digit LED's, they are the "market leaders" 
today 


can or write to us for further oetaHs MASIBUS ELECTRONICS 

L-128. gidc Estate. Odnav. Anmedabad 387 4is 
Phone 887341 cameMASieus.Odnav 


DEALERS: ’TUSHAH ENGG ENTERPRISES. 2VC, Eastern Society. Fatehganj, Baroda 390002. • INDUSTRIAL RESEARCH ASSOCIATES, 
302, Acharya Comm Centre, Chembur, Bombay 400074 'NUCLEAR SCIENCES, 46, Lenin Saranl, Suite No. 7, 1st Floor, Calcutta 700013. 
Phone 212757 'ASIATIC ENGG. CO , PB. No 4, Vytllla, Cochin 082019 ‘DIGITAL PROMOTERS, 108, Sahyog, 58. Nehru Place, 

New Delhi 110019 Phone 64 37849, 'UDA V INSTRUMENTS INTERNATIONAL, 13-A, Second Cross St., Venkateaspuram Colony, 
Ayanavaram, Madras 600023 ‘RESIDENT REPRESENTATIVES in Bangalore, Hyderabad. 
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Product 

Profiles_ 
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This Temperature Controlled Soldering Sta¬ 
tion with a 3-diglt LED display enables super¬ 
vision of the actual working temperature of the 
tip of the soldering iron. The temperature of 
the bit can be varied from 120*0 to 450*0. 
Resolution and settability is as high as 1°C. 



SOLDERING STATION 

Power unit is isolsted from mains which 
works on 24 V to avoid any voltage spike or 
magnetic field. Temperature setting can also 
be done digitally. 

Contact: Reliance Electronics, 67, Industrial 
Suburb, Yesbwantapur, Bangalore 560022. 


FAST SWITCHING THYRISTORS 

SPE has developed high voltage Fast Switch¬ 
ing Thyristors in its SPSI range ol 10 to 16 
amps (AV) current. The inverter grade SCR is 
available in the voltage range upto 1600 volts 
Vrrm artd Vdrm, with turn-off type range of 10 
to 25 usee, at applied voltages. This fast thyr¬ 
istor is available in TO-48 casing, as well as 




THfRMAL WINS ITRIPOfR 

even toughest thermoplastic insulation mate¬ 
rial. Construction is made rugged through 
modern processes. Unlike conventional 
mechanical strippers, rt does not require fre¬ 
quent adjustments for wires of different 
diameters and so is suitable for operation 
even by an inexperienced operator. It can 
strip wires of a wide range of sizes ranging 
from 0.1 to 7.5 mm diameter, strip-stop slide 
is provided to adjust length of insulation to be 
stripped. This provision facilitates uniform 
stripping where desired in production run. 
Unit operates on 240V AC supply and thermal 
settings are provided so as to ensure that 
blade temperature is just sufficient to soften 
the insulation without discolouration or 
burning. 

Contact: Sal Electronics, (A Olv. ol Starch & 
Allied Industries), Thakor Estate, Kurla^Kirol 
Road, Vidyavlhar (Wait), Bombay 400086 

TRMCR 

TRIAC, acronym for Triode (three electrode) 
AC semiconductor switch, 1$ triggered 
into conduction by a gate signal in a 
manner similar to theapticn of an SCR. Triacs 
(He available In Current ratings up to too amps 
■nd voltage up to 1200volts with various her¬ 
metic metal packages. These can block vol¬ 
tages in either direction, conduct current in 
either direction and be triggered in either 
direction by positive or negative gate signals. 



CAST SWITCHING THYRISTORS 

isolated type casing. The above rating!* alio 
available in fast switching thyristor-diode iso¬ 
lated modules as well as in that switching 
thyristor-thyristor isolated module* 

Contact: Silicon Power Etaptronick 
Kunj, 1117/4, Shivajl Nagar, Pune 41191$, 


Trices ere being 
reNebilhy aHfcpn 


THERMAL WIRE RTRWffR 

Efficient Engineering has developed 4 Thfr* 
mal Wire Stripper, ideally suitable f» dfjwt 
end fast stripping of PVC end mafeon epi*M( 
wires, Net cables and teflon cables. 

The unit la a handy tool for festrempyeM 



manufactured with high- 
chips having high dv/dt 
ideMP*^/"" 1 '■Fa¬ 
st, dv/dt, 
Mecndfttgh reliability 

AfegfroMpt Co. Pyt. Ltd., 
net** indi. Eat - 
hRgar, Bombay 


b&Misti of e aqfttetato 




UMX SYSTEM 

sinewave inverter, a sophisticated battery 
charger and an electromagnetic changeover 
relay. The basic function of this UPEX system 
is to supply continuous (no-break) power toe 
telex machine and its accessories. Normally, 
the power to the telex machine is supplied by 
utility mams supply. However when it tails, 
the user loses the number, obtained with 
great difficulty and prolonged dialling, and 
also wastes a lot of time to obtain the link 
again. 

UPEX switches over the supply to the 
machine on the inverter, which takes full load 
of the machine, without loosing a single latter 
of the outgoing or incoming message. 
Contact: Spectron Sales & Service Pvt Ltd, 83, 
Bharatkunj No. 2, Erandvane, Pune 411036. 


PRIHTING-CUM-LABELLIHQ 
MACHIHE INKS 


Su vichem inks manufacture ink lor hand-held 
printing-cum-labeiling machine to be put in 
foam pads which constantly ink the number¬ 
ing wheels. The ink penetrates the pad and 
the pad stays mpistconetsntly. The ink ieapp- 
lied on the smooth surface and not on porous 
surface. Available m black colour. Precision 


recording inks, pad inks, metal marking inks, 
carton marking ink and ink sacs are also 
manufactured to meet the diversified Indian 
market. Many ol the inks developed are 
Import subititutas. 

Instrument felt pad ink is used for recording 
ih those Instruments where felt is used to 
absorb ink in place of ink bottle or ink cap¬ 
sules. The ink is indelible and stays for long 
although it dries on paper immediately. Tbs 
ink is available in red, green, blue, block, 
violet and Orange colours. 

ink Sacs in PVC for recording instruments 
are available in sizes se per customer require¬ 
ment end ire suitable for Baileys (USA) and 
other recorders. They are available in differ¬ 
ent Colours, viz, red, green, violet, orange, 
blue, yellow, brown, purple, etc. 'Suvtohem' 
recording Ink is used 1ft these sacs and (4 
available in packings of 10/20 or 50 in oft# 
Vox. All the Ink Secs are individually pecked 
InpiaoUesetf dosabie bags. 

Contact. Ante Entarpriaaa, SOI, 

*r, Narimta Straiat, Raj ¥at}at i 
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MINIATURE TOGGLE SWITCH 

This switch is suitable lot nleUtiutl ami elec 
tronic. instillments and equipment It is rated 
toi 2A 25DV AC, with centre Off position or 
dolly knob I tie mam teatuies J trie ,,wit..h 
am deep dtawn hta-,s uu.mu win. licet 
the inside mechanism tot.illy <nid iho , pio 

tests it tiom dust and nioi‘.,lii'i. an imr.i.i.ie.l 
in leirriinal!. which kt-.qi tin Kiss ubsuiuit I-, 
tree trum uai.k •. ami ,iis, i I'hni'iMli• tie■ ‘,ol' lei 



MINIAIUHt ’OGC.lt SWITCH 

(Inn i.' a.l.iminatl.m ttBii.riU n.i.'l. I mi) opi",i 
I ii if I i tie i.uhiui.ta all* iliilde ut uppei )!ie 
swili,hi s .lie *.uppl 11 *iI witii 111 oijn1 11 ;o) 
I'.iidwaie 

l.iW Mi ! Swifeii. hit: h i .‘ih i '.icsc.ent Man 
6 Mil. ij.l'Jii lev If,I,Id (<i I llllay 4iJ'>0!I/ 


ENCODER 

I his new t-Hindi i it. an absolute position 
devn e, tiansl.lting dial! positions diiectly 
lull. I speeifll III Idly numbers ‘ill IdsS of 
(imVei will nut leslilt in loss ul d.tl.l Outputs 
ilte in biliary, Lit. Dot gray node,dilei.tly coril- 
patihle wilh the compute!. tenon imj no signal 
conditioning, buftei trig arnplitieis ot squat 
my c.ncnits All models witti 12" stioke length 
oi less have 256 counts to the inch Lite 
expectant y is 10 to HO million t.y> les 



ENCODER 

This can he mounted directly on robots 
milling machines dull piesses, material han 
dling equipment, and the like, Uatause it is 
extremely nigged, and resistant to shock and 
vibration 

Contact Al 1/oivls t iternational. 243. Lh 
Cawas/i Memos,i Street 3rd hloor. Bonibay 
400002. 


INFRARED EXHAUST ANALYSER 

The Infrared Exhaust Artalysei manufactured 
by ijjpn Electric Corporation, USA quickly and 
y measures the carbon monoxide 



INTRARFU EXHAUSI ANALYSER 


11.1 W ,md unhuinl liydiucaiboris |HC) ill the 
evfi,m,,t of automobiles operating on petrol 

t .(_> i.p to 10 pei cent and HC. up to 2000 PPM 
i,,m be measuied with this analysei It is a 
ligtit amt poitable instillment operating on 
I.”' automobile batteiy last lesponse time 
and display on laige hack til meters makes 
mn.isuiement quic.k and easy A flexible 
probe ensuies insertion in any exhaust |m|ih 
A ltitude compensation switch is provided on 
the back panel 

i ootai t A I t Pvt t hi Lnvitmii’i h guniiiiunt 
pivn. 'Ll i>i VH ij.tu./nr Mery, Homt>ay 

40002.1 


ELECTRONIC ANALYTICAL BALANCES 

A&D Company, .lap,-in lias |ust mtiud 
new senes ot electionii. analylital b< 
with capacities ol U«)q 120g and nix 
IlioOlUtloii ol u hilt, I hey have an aut 
( allhtulion system Ifi.lt use-, an mlei na 
enc.n weight and a n imputm with a aort 
volatile inemoiy Ii .pt.un.niy tact and 

easy i < 111111 . 1 ( 101 ’ 



ELECTRONIC ANALYTICAL BALANCES 

I he weighing cnumbei tit these balances 
open on both soles and the lop Othui fea- 
tuies include one touch taie up to capacity, a 
liquid and dust pioof keyboard, a clear easy- 
to read cobalt-blue display and under- 
balance weighing capability 
Contact Universal Piothenncals. Ltuyrno 
House, o Sathya Suyee Hager. Madurai 
026003 


12-BIT DAC AND VOLTAGE REFERENCE 

A 12-bit Digital to-Analogue Converter 
tDAC) and a precision Voltage Reference 
from Analog Devices are the fust such devi¬ 
ces to be listed on the Defence Electronics 



12 BIT DAC AND VOLTAGE REFERENCE 


Supply Centre (DirSC) Qualified Parts List 
(URL) which guarantees standaid device 
configuration, peifonnance and reliability. 
Hie AD 56a and AD 584 undergo extensive 
quality ( onfoinrance inspection (groups A, B, 
r, and Oi comprising electrical screening, 
mi'i tiamcu! testing of the pacxaging, and 
!ut)0 horns ot life testing 
The A0562, listed on the QPL by JAN (Joint 
Army Navy) pail number JM38510T2I01BJC, 
i', packaged m a 24-pin ceramic DIP. Two 
v.'isios >)f the AD584 are available both pack¬ 
aged m a tu 100 metal can package 
Contact C H Knshnan & Associates Pvt Ltd. 
ham,it I heativ Building. Saldai/uny Enclave, 
New Delhi 110020 


AN0R0B0TS 

ANuRAD Robots ate noted lor a variety of 
applications involving precision and mcrea- 
*ng pioductivity Automatic operation of work 
pertoiming devices, niimencally controlled 
placement ul component, operational dexter¬ 
ity to manipulate an 1C chip oi large loads are 



ANOROBOTS 

some ot the features of Anorad robots 
Contact Echbeo Corporation , Hamer Bldg, 
38 Cawasit Patel Street, Bombay 400001 


STATIC CONTROL PROOUCTS 

Verntason Limited. England offers a wide 
range of conductive materials and products 
for the protection of electrostatic sensitive 
devices from unwanted static charges in 
assembly, test and inspection, storage and 
transport and repair or replacement on site. 

To minimise the risk ot static damage to 
devices used in electronics industry, special 
handling areas (SHA) are essential. All arti¬ 
cles and surfaces in the SHA must be conduc- 
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STATIC CONTROL PRODUCTS 

live to ensme ttiat all itenij remain at equal 
potential All i/ermasun anti static products 
aie electro-conductive, are not dependent on 
humidity or other climatic factors for Iheir 
effectiveness and are peimanentty conduc 
five for the life time of the material 
Contact: Election k. Contiol Components & 
Devices, 5, Mangoe Lane, Calcutta 7(10001 


THERMAL-RIBBON TEMPERATURE 
SENSOR 

Thermal Ribbon lempe.atuie beusoi cur 
sists of a wirewound lesistance element or 
thermocouple junction laminated into a ti< 
cnnfiguiation between thin layers of tlejuhl 
insulation The response time is much tes 
ttian the conventional RTDs and the suiisoi i 
ideal for mounting on le sui fat.es foi lernpcri 
ture measurement It gives fasi accurate sum 
mq of an, qas, liquid 01 suitace from -328 F -1 
* SOOr 



THERMAL-RIBBON TEMPERATURE SENSOR 

It finds application in ovens. motois, com 
puter memory planes, process pipeline, medi 
cal instruments, refrigeration, electrical 
components and equipment They can be 
supplied with platinum, nickel, coppei. 
nickel-iron, RTDs or as E. J, K and T 
thermocouples 

Contact Goodwill Ciyogenics Enterpiises, 
213 Nirman Vyapar Kendra, Soctoi 17, Vashi. 
New Bombay 400703. 


SOLDERING STATIONS 

Litesold's temperature controlled soldering 
system uses a special 5-transistor and op- 
amp circuit. The power unit provides a con¬ 


trolled low voltage DC supply l > in,3 plan if- 
light-weight soldemy noil, i.; response to „ 
thermocouple sensoi located inside the tut 
Spiking. HH, hum and magnetic effects a,o 
totally avoided Hie metal ;>ow>, i unit < ,i:a- 
and soldering non sh„fl- am cailhcd t,,i 
screening and static elimination 



SOLDERING STATIONS 


>pp 


rlrAOUSS bNIP TANTALUM 
CAPACITORS 

, i < omponents Group, UK launched their 
i.i'ipu ol headless Chip Solid Tantalum 
.-a, .mil.ns senes TAG 1AQ has been 
ued ft, use m thick turn circuits and lor 
direct mour ting on to PBCs They are fully 
trap .ulale 1 and very resistant to damage 
id moistu e The teiminals are trndead 
idled and tillable toi attachment by dip or 
■flow M»lde mg Then small sue allows best 



I unpeidtuie sulci turn, between !8u 0 ■inn 
•IfXrC is done-by potentiometer or ny tamper 
proof selectoi plugs Soldering irons an 
interchangeable without recalibraiion 
Contact llyrach Binvices, E 96 Gmilo. 
Kailash ll, Now Delhi 110048 


HELIUM-NEON LASERS 

Modes Griot, Holland oiler., ..eio leal. Irani 
sealed laseis with patented symmetrical 
cathode design that givus exceptional point 
mg stability Operating at 632 B nanometer 1 , 
pod) wavelength, they aie provided wilt, 
brewslei window options and give 0 5 inW to i 
ihW polarised/unpolausud outpui (rower 
Depending upon application, a choice call 
ne made between bare plasma tubes ano 

Laboratory 
Lasers and 
Accessories 



mOJUESGMOT 

HELIUM-NEON LASERS 

packaged laser heads, with packaged power 
supplies or modules artd self-contained 
models. 

Contact: Jainsons Engineering and Electron¬ 
ics Corporation, P.O. Bo* 5245 Bombay 


LAD! ESS CHIP (ANfAI UM CAPACITORS 

use of cm ml hoard area and then format 
ulakes them ideal tui automatic assembly 
I AG is available in the voltage lange 0 3V to 
sbV and i apacitancu 0 hd to IDOpT 
'■uiitaci Jost’s tngmeenng Company 
united, 60. Sn PM Hoad, foil. Bombay 
■100001 


AUTOMATED OSCILLOSCOPE 
CALIBRATION SYSTEM 

PPM f.ompucal Senes 2U0U Automated 
Oscilloscope Calibration bystem calibrates 
all measurement parameters of all types of 
oscilloscopes up to 1 0 GHz bandwidth, both 
leal tune arid sampling versions The system 



AUTOMATED OSCILLOSCOPE CALIBRATION SVSTEM 

is provided with all necessary hardwares and 
softwares, depending on required measure¬ 
ment specifications of the users 
Contact. Neotionics International, Post Box 
7754. Bombay 400080 


BROOKTRON ELECTROPLATER 

Brooktroriics Engineering Corporation, USA 
is manufactuiing Brooktron Electroplater. In 
this electrochemical process, the actual metal 
deposition (the thickness of which can be 
precisely controlled with tolerances of 
1 0 000050) is accomplished by using a ‘brush 
on 1 action with hand-held stylus (anode) 
wrapped with an absorbant material, satu¬ 
rated with the plating solution. The cathode is 
the part which is plated. The system includes 
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BROOKTRON ELECTROPLA TER 

a suitable BrouMion plater as the power 
supply Brooktron plating tools and specially 
formulated plating solutions 

Tins has wale applications in the electronic 
field fm printed circuit boards repairs, 
besides several other important areas of 
applications 

Contact Professional Electronic and Tele¬ 
communication Services Assisi Nagar, Bom¬ 
bay 400043 


CENTRAL PROCESSING UNIT 

Force Computers introduces a new, no wait 
State', central processing unit at 12 5 MHz 
The SYS68K CPU-4 senes of CPUs incorpo¬ 
rate the powerful 68010 virtual processor in 



CENTRAL PROCESSING UNIT 


addition to a direct memory access controller 
with up to 128 kBytes ot on-board, high 
speed, static random access memory on one 
double Euiocaid 

These features, in addition to others, posi¬ 
tion the SYS68K/CPU-4 products tor use by 
professionals who demand high performance 
in their applications 

Contact SPS Technical Electronic Pvt Ltd, 
157 Housing Board Colony, Gulbarga 
585103, Karnataka. 


IMPACTLINE FLOW METER 

Sankyo Dengyo Co ltd, Japan has deve¬ 
loped Impactline Flow Meter for measuring 
flow rate of bulk solids and powders, e g , 
pulverised substances (coal), slurries and 
fluids in a wide range of 0 5 kg/hr to 10,000 
tons/hr and with a high accuracy of 0 5 per 
cent 

Impactline flow meter operates on the uni¬ 
que principle ot measuring the horizontal 
component ot impact force, generated when 
«the pulverised material or fluid under mea- 

94 . ' 



IMPACTLINE FLOW METER 

surement falls freely on a sensing plate This 
force is proportional to the instantaneous 
flow rate and is not affected by material adhe¬ 
sion on the sensing plate The horizontal 
component of impact force is converted into 
an electrical standard signal through trans¬ 
ducers and microprocessors. 

Contact Toshniwal Industries Pvt Ltd, Indus¬ 
trial Estate. Makhupuia. Aimer 305002 

GL0-RING HEAT TOOL 

This Glo-Fung Infrared Heat Fool incorpo 
rates quartz encapsulated heating elements 
which open and close like a thumb and tore- 
linger, to encircle the work piece with instant 
infrared heat, variable in temperature up to 
1500" F The interchangeable plug-in ele¬ 
ments are gold plated to focus heat towards 
the centre of the work piece The Glo-Ring is 
used in the electrical and electronics industry 
tor applications requiring flameless heat, 
including heat shrinking, plastic tube bend¬ 
ing, soldering, adhesive curing, solder pre¬ 
forms, etc 



GLO-RING HEAT TOOL 

With the new 1,25cm diameter elements, 
the infrared heat is concentrated in a small 
area, allowing the unit to be used on very 
small work pieces. The elements are available 
for either intermittent use in the Glo-Ring 


when hand-held, or continuous use when the 
tool is used with its lock-on button, on the 
bench stand provided. 

Contact The Eraser Company, Inc., P.O. Box 
4961/Oliva Drive, Syracuse, New York 13221. 


FREE KEYBOARD DESIGNER'S KIT 

Industrial Electronics Engineers Inc. (IEE), a 
leading manufacturer of electronic products 
is providing Free Designer's Kits to engineers 
involved in the planning and specification of 
custom keyboards and front panel 
assemblies. 

Each kit contains checklists, work sheets 
and a suggested reading list A custom, plas¬ 
tic pickett drafting template is also included. 
It can be used to speed up the drawing of 



FREE KEYBOARD DESIGNER'S KIT 

standard or custom keycaps in a variety of 
shapes and sizes, and also simplifies keycap 
spacing. Additional cutouts on the template 
cari be used for standard radii and screw 
heads, making it useful for general drafting 
and sketching tasks as well 
Contact: Industrial Electronic Engineers Inc., 
7740 Lemona Avenue, Van Nuys. CA 91405 


DIGITAL MULTIPLEXER 

MDB Systems Inc announces a Digital Multi¬ 
plexer Family (DMF) ot high speed expanda¬ 
ble multiplexer systems for Unibus and VAX 
computers This provides significant perfor¬ 
mance benefits over other controllers such as 
the D Z and DH11, due to its capability to 
switch between DMA and programmed I/O 
SILO mode. 



DIGITAL MULTIPLEXER 


Short messages are sent direct via pro¬ 
grammed I/O mode, and there i» no DMA 
set-up time involved Longer messages are 
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sent via DMA, not broken up as in pro¬ 
grammed I/O mode The total capability of up 
to 256 terminals is based on the utilisation of a 
29116 ultra-high performance 16-bit micro¬ 
processor 

Contact. MDB Systems Inc.. Corporate Head¬ 
quarters, 1995N. Batavia Street, Box 5508, 
Orange, California 92267-0508 


IBM COMPATIBLE ADD-ON CARDS 

The CPU-PC Mam Board is a single computer 
board compatible with the IBM PC The main 
board houses a 16-bit 8086 CPU with a socket 



DISC DRIVE ADAPTER—FDI—PC 



MFB-PC MULTIFUNCTION BOARD 



1271-PC INTERFACE CARD 
FEBRUARY 1986 


for the optional 8087, maths co-processor. It 
has a standard 128K bytes of random access 
memory (RAM) and the system can be 
expanded to 640K bytes It has five IBM PC 
compatible poits 'or user interface. In addi¬ 
tion there is a fully orogrammable RS232C 
interface and a parallel port with Centronics 
interface 

Contact • Multitech Industrial Corporation, 
266 Sung Chiarig Road, 9f-, Jaipei, Taiwan 
Republic o' China 


COMPUTER-CONTROLLED UNIVERSAL 
INDUSTRIAL TESTER 

All the benefits of microcomputer control and 
data processing are combined with mechani¬ 
cal components of proven ruggedness and 
reliability in a universal testing machine from 
Britain Incorporating a closed-loop tacho- 
feedback servocontroller and recirculating 
ballscrews, the MC3000 offers a maximum 



UNIVERSAL INDUSTRIAL TESTER 


force capacity of 30 kN in either tension or 
compression modes, and speed is infinitely 
variable from 0 5 to 500 mm/min. 

All functions are controlled from the com¬ 
puter which also provides full facilities for 
processing test data. Software is available for 
tensile, compression and flexure testing. 
Direct force and displacement data and stress 
and strain data can be indicated in absolute 
units. A graphics capability permits test data 
to be displayed in the form of a graph Out¬ 
puts are provided for transferring data to plot¬ 
ters and printers. 

Contact: Nene tnstiuments Ltd, 21/23 Park 
Road, Wellingborough, England NNB 4PW 


BLUE ARC STRIPPER 

The MSS-205 Blue Arc Coaxial Braid Stripper 
cleanly severs the braid of shielded wires at a 
predetermined point, and fuses the individual 
strands of the braid together to prevent 
fraying. 



BLUE ARC STRIPPER 


To strip a braid, the wire end with the biaid 
exposed is placed in the bottom electrode, 
and the b-position power selector switch is 
set to the level desired to control the degree of 
severing When the footswitch is pressed, the 
electropneumatic controls automatically 
complete the stopping by use of high current, 
low voltage AC electricity 1 he MSS-205 mea¬ 
sures 25 cm - 40 25 cm ■ 25 cm and weighs 75 
lbs, operates from a 220,240V. 50/60HZ 
powei supply, and requires a 90 PSI air 
supply. 

Contact Rush Wire Shippers. P O. Box 496 1. 
Townline Road, Syracuse. New York 13221. 


MINI-TERMINAL 

A touch-sens'ltve keyboard and art LCD win¬ 
dow are the external trademarks of a rnini- 
teiminal presented by Siemens forthe 
microcomputer systems It is virtually as pow¬ 
erful as a conventional terminal with VDU and 
desk-top keyboard CMOS devices are the 
mini-terrmnal's internal trademarK 80C31 
microcomputer, EPROM (up to 8 kB) and 
RAM (up to 16 kB) The unit allows program 



MINI TERMINAL 

sections to be transferred from the develop¬ 
ment lab to the place of application or 
amended there. The mini-terminal can be 
battery-operated for up to 8 hours A second 
battery backs up the CMOS RAM 
Contact: Siemens AG, Zentralstelle fur Infor¬ 
mation, Postfach 103 D-8000 Munchan 1 
Federal Republic of Germany 


COMPONENT LEAD FORMER 

The Model Arm-1 component head Former is 
a compact, bench-mounted, hand-operated 
unit designed to cut and bend at 90°, axial 
components up to 2 watts. The unit is robustly 

95 




COMPONENT IFAD I QMMFR 

CunstmrlrM |o handle l.nqei '.orr ( pi>rit>iif 
lead', with ease rite sequential ,,ii j ttioit of 
cutting and fuiniiriy prevents axial torsion 
and nierhanii.al stiess on Hip component 
body and leads, rfie adjustable Iniminq chrv 
ppMhd uiideitiending on components In pr., 
duco a lor k in t'>nliguratiun. d dosned 
Coritiu.l Wybat l teutonics, /•» /.(-•« I- ■ : 

Vii rent I)uvf 5't i-tnn-P Now ' -,. , i 


PRECISION TEMPERATURE 
FORCING SYSTEM 

1 n meet thr- demanding requirements o! cum 
puter Controlled test facilities. rtiem nmer 
intiodmes Mil* Precision Tempniatiiie ' ore 
ii ly System ! ‘ns veisahle test system p>u 
vides the test eugineei with the cnpainli'v of 
testing component''' sueti as mtogratnU on 
cults. Iiyhnds and discrete device:. ■■! the 



PRECISION TEMPERATURE FORCING SYSTEM 


temperature extremes of 70" C to >2W % C 
directly on the autotester performance hoard 
This is a single stage mechanical retriqeia 
tion system (no LN2 or C02 requited; with 
microprocessor-based control system and 
thermal fixture, and is housed in a roll around 
chassis. This system heats/cools devices hy 
forcing a stream of temperature cor limited an 
over the device to be tested. 

Contact Hmdco Corporation, Shiv ( 
Nurnh , 205-A Dr Annie Resant Ho<ot t V, ■■//.' 
aka, Bombay 4000IB. 

FIBREOPTIC RECEIVER 

Hewlett-Packard Company's fibieoptic 
Receiver operates at speeds up to led MHz 


with low noise and high rnsponsivi'y This 
server as a low-prireii alternative tu metallic 
lull! f(ii iiMu/dnr iitulio,is ,n communications 
equipment co np'iU'is and other maikets 
I ow i-oisw arc 1 tiiqn i«'spnnswity improve its 
per to, imrifi* I tie Miner it which passes 
Ititcugt' it if ptmtodiodP wtien no ligtit is shirt 
mq on d mesums a hw TOO pA at 20 volts 
•eveit.ir teas rt'i'j lor,* is the nmse level of the 
■ ' tiic receive.*! 

toe low r apacituncf, 1 0 pF, imptoves the 

•: .* ! '»l'innanre *,f ft if- nsrji s pieamplihei 



! ’RRF OPTIC RECFIVFa 

Hewlett t'akaid has ah i integrated seveial 
tmciowave components pievonsiy used in 
(•juiit'u runnide, tor* 1 ' • • iii> -> single hybrid 
GaAs mend this has yielded two 
nnr.iowave boqoriicy cr'uiiteis the HP5350A 
ar d bTStA the ■ .urnters measure ?0 GHz 
and ?<i 5 rii i,* ■sp*'r lively, with resolution 
belle thin t Hz Iheronrttms sensitivity is 
rated a* y, riHi'i -'ll “'IHi Hz to i;>4 GHz 20 
,JI‘m at '? 4 to '*) (it' ’ and 15 dBm at 20 to 
265 GH’ Uie luqh sensitivity ppitmts ttie 
ii ■unteis to he used in appln atinns wtiore 
voiy low signal levels nr<* piescnt 

the Company s n"w ink rnwavo scalai net 
work analyser, the HI' «,"&7A incorporates 
opeiatmq and peilorinnnre featuiPS tc 
increase user productivity in traditional mea 
Muernents ot microwave components as well 
as m other applications 

I tie HP eHj/’A analysm, combined with a 
swept-fiequency signal source, microwave 
bridge and detectors, measures transmission 
and leturn loss from '0 MHz to 26 5 GHz in 
coax and to 40 GHz m waveguide (with provi¬ 
sions for still higher frequencies) 

Contact Bine Star Limited. Band Box house, 
Prabliartett Bomb ay 100005 

THUMBWHEEL SWITCH 

T his 7000 series Thumbwheel Switch otters, 
m addition to its shielding propeities, a com¬ 
pletely sealed contact area that is impervious 
to salt spray, dust and high humidity The 
corrosion-resistant unit can be used safety in 
combustible or explosive environments and 
in ambient tumperatuie ranges from -65" to 
'85" centigrade. Illumination lamps are 
replaceable without tools or soldering and 
provide illumination withoiit glare in low 
amt) ent light The 7000 series is available 
with PGB oi cehte termination 



1HUM8WHFFI SWITCH 

Altitude lilted to 21,335 metres ttie light¬ 
weight swdeh (approximately 0 40 r>,, ice) is 
ideal tor aircraft or shipboard applications, oi 
wherever tuqqed military-grade quality is 
called tor 

Contact LEC..O Limited hatalgai Way. Bur 
Hill, 'lambiidye CR3BSO England 

CONNECTORS 

Alpha Wire Corpoiation. USA manufactures 
twist on RNC and I NC coaxial cable connec- 
tois 1 (test' connectors have one piece con¬ 
struction and provide an easy, dependable 
means of temnnating coaxial cables There 
air no loose parts in ttie connectors Rated at 
40 lbs they have a good tensile strength wtien 
ptopeily installed No soldering oi heating 
which could damage the connection, self 
centeiing design allowing the centieconduc- 
toi to easily eider ttie contact mechanism, 
centie contact eliminating vibration or corro¬ 
sion mteifcience, damage oi loss aie some of 
th“ special tediums 

Contact Krishna Agencies & Services Corn 
pany, P U Box No 4100, Jayanagai, Banga¬ 
lore 560041 

CRT MEASUREMENT PHOTOMETERS 

United Detectoi Technology has launched 
two mote CRT Measurement Photometers. 
I he first model ‘s designed foi laboratory 
applications Ttie standard system employs a 
photometric detector/filter head in conjunc¬ 
tion with special optics to achieve a 15" field- 
of-view In addition, an optional reflex 
viewing module accommodates a variety of 
lenses that allow the instrument to measure 
areas down to a single pixel, or up to partial or 
full screen. To insure accurate and meaning¬ 
ful luminance measurements, spectral 
response is matched to the human eye, and 
electronic bandwidth is designed to correctly 
average the raster scan of CRTs. 

The second model is designed for manu¬ 
facturing and inspection use. It is a self- 
contained hand-held instrument that 
measures full-screen brightness. Featuring 
low cost and a compact, rugged design, it is 
expected to find wide use by quality assu¬ 
rance personnel on CRT production lines. 
Contact. Toshm-Tek International, 267 Kit - 
pauk Garden Road, Madras 600010. 
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MEASURING POINT SELECTOR UNIT 

The Manual Measuring Point Selector Unn 
UMG10 from Hottmger Baldwin Messtechmk 
GmbH, West Germany permits the simultane¬ 
ous connection ol ten measuring points to 
any measuring amplifier Individual zero 
balancing can be carried out foi each measm 
mg point 

The UMG10 is very easy to operate, and any 
strain guago bridge configuration and induc¬ 
tive transducer can be connected As the unit 
does no require a power supply, it lends itself 
to mobile use 



MANUAL MEASURING POINT SELECTOR UHG 10 

Problem pressure measurements in vis 
cous and highly viscous media are eliminated 
by the Absolute Pressure Transdoc. 
ers The transducers, which art' suitable fur 
measurements in gases arid liquids consist ol 
corrosion-resistant steel and can be ovm 
loaded to ten times then nurrnnui piessme 
without damage The measunng elements are 
equipped with metallic sham gauges using 
the latest thin film technology and possess 
good zero signal stability Tempeiatine 
e'tects between *40 C and MOO C nit* 
compensated 



ABSOLUTE PRESSURE TRANSDUCER 

The f-oice Transducer Z12, a new design is 
distinguishable from conventional mounting 
flange and its inner bore allows easy installa 
tion in testing machines where loading can bt 
both compressive and tensile, It has the 
extremely good accuracy class of 0 03 



FORCE TRANSDUCER Z12 
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FORCE TRANSDUCER UJA 

New Compressive I nice 1 irmsduct.rs type 
CO and COO made ol uonosiun resistant stem 
arid aie small and sturdy 1 hoy am available 
for nominal values of 10 kN and ;'(i kN 
Because ol then small dimensions, these 
transducers tan easily be inmipoiatc-d mtu 
existing equipment these new loire bans 
duceis use (lie latest stiain q.iuoi tei Imoloqy 
and tee to at uuacy class I 



FORCE TRANSDUCER C9 A C#0 

Ine now India' live Displacement Mnasui 
mi) System developed t<v the company 
deter: .plat ements ol opto 1 U iri wilti a 

resoli tic Ol 10/tm Speeds ol opto 1 '■> ni s 
II with permitting measurement 
even < fly moving obj'r. lb T hedisplace- 
ment clt.d hy means of a liansducm 

the Systc recognises th' directions ot 
movemr;iit ml i.an ado or S'lbhar.t displace 
tom the display with the coirect 
sign 1 tus i w system has the added advan¬ 
tage of hen g unaffected by dust and dirt 
contact Integrator Pmress Systems. ?78 III 
I loot, Khuleal Slvid/i fstate,v Pantheon 
Hood. Mad/as (100008 



NEW DISPLACEMENT MEASURING SYSTEM 


INTEGRATED A/D CONVERTER 

Utilising CMOS technology, this family of 
Dual slope Integrating A/ps introduced by 
Maxim features excellent differential tmeat 


♦ 
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INTEGRATED AD CONVERTER 

tty, high NMftot power tine frequencies, virtu 
ally no zero offset, b PPM/T and maximum 
gain temperature coefficient All those incor- 
I’“tale a zero integrator' phase to ensure fast 
recovery horn over range inputs Maxim has 
m*.teased f HD protection to qreatei than 2kV 
on eai.li pm tleis reducing held tailuie rates 
f,mil,u; Main.n I or notation. 43. Wlwalei 
I fend, f on fono Haiiiiumii 860004 

ACCELEROMETFRS 

Art eletomete’S mmiut.ii Unc i tiy AC.D 
Machine Cnnlio' L'-ompany are piezoeler.tric 
lype iticy me polarised rinrt exhibit definite 
eler.trir.il properties essential loi rletectirig 
vibrations ‘■'eiwair. movemenl hiqti fro 
quenr y n< use ♦'!* I otally stainless steel con 
stioction ninsists ol piezoelnclnt discs 
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ACCELEROMETERS 

The output is directly taken out and termi¬ 
nated on UHF male connector without use of 
any adhesives f herefore, long term consis¬ 
tency is achieved Ttie cable length is nor¬ 
mally one rnptin This accelerometer is 
rugged and immune to any electromagnetic 
forces such as high mtesity 50 Hz field 
Contact ACD Machine Control Company (Pj 
Ltd. £ 6. Udyog Sudan No II. MIOC Andhen 
tk), Bombay 100093. 

TEMPERATURE INDICATOR 

lernperature Indicator Digitally Linearised 
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(type DTl-u is w: L,,at>- and dependable 

instrument lot measuring tcnipunture from 
0" to 1700 D 



TEMPERATURE INDICATOR 


Lineai isation >s f>ui>ed on data stored in 
Ef’HOMr. Each point of the thermocouple is 
stored m the memory Instrumentation grade 
amplifier gives excellent linearity, low drift 
arid high tnpul impedance Automatic line 
resistance and cold function compensation 
are incorporated Individual LEDs are pro¬ 
vided lot open thermocouple reverse ther¬ 
mocouple and over-range indication 
Contact Analog & Digital Instrumentation, 
962, GIDC Makurpma, Du tori, i 390010 


INK CARTRIDGE 

Ttie latest InK Cartridge developed by Arora 
Enterprises is suitable tor Kents recorder 
Suvichem' slow drying precision recording 
ink is tilled in these eaitridges and ink-tilled 
cal lodge are supplied with led. green, blue, 
blar k, violet, orange arid yellow coloui inks. 



INK CARTRIDGE 

The cartridges are made from best quality, 
high density polythene 
Contact Arora Enter prises, 301, Sheth 
Chamber. Manmata Lane. Raimahal Hoad. 
Vadodara 390001. 


DIGITAL PORTABLE KIT 

Century's digital water analyser kit called 
Digital Portable Kit has been designed for the 





on-the-spot study of parameters such as pH, 
conductivity, redox potential, temperature 
and dissolved oxygen Housed in fibreglass 
brief-case, this is a true portable kit most suit¬ 
able for pollution control and environmental 
studies The kit has LCD display with both 
battery and mains operation Single 9V bat¬ 
tery operation, reduced battery consumption, 
automatic low battery indication are its other 
features 

Contact Century Instruments Pvt Ltd, S.C.O. 
289, Sector 35-U, Chandigarh 160036. 


ELECTRONIC TIME RELAY 

Electronic Time Relay ETR ID is a solidstate 
ON delay timer that operates with high repeat 
accuracy between wide ranges of voltage, fre¬ 
quency and temperature The timer uses a RC 
bridge type timing circuit, nullifying theeffect 
of voltage variation and a trigger circuit that 
switches an electromagnetic relay giving 
smart and positive operation Use of glass- 
epoxy PCB eliminates the chances of leak¬ 
ages or breakdown The power supply is 
indicated by a green LED marked V' (voltage) 



ELECTRONIC TIME RELAY 

The timer comes in a moulded plastic cas¬ 
ing and the terminals are designed in slots so 
that the line parts are not easily touchable. 

The timer is available for 110/220V AC 
supply voltages at 50 to 60 Hz. Permissible 
ambient temperature limit Is between-15°C to 
' 56"C and voltage limit is between 60 to 110 
per cent of rated voltage It consumes about 
6 5A with contact rating of 5A 
Contact Cucuits and Controls, 1214. Bhatta - 
charya Para Lar.a. Calcutta 700036. 


AUTOMATIC MOTOR CONTROL RELAY 

The Coronet Automatic Motor Control Relay 
is a must for motors which are run by main¬ 
tained contact devices such as, floatswitch, 
pressure switch, 1 1 hermostat switch, etc, so as 
to prevent starting of the motors on 2-phases. 

It starts the motor as soon as the power 
supply resumes. No attendant is required to 
switch on the starter button. It stops the motor 
in case of phase failure, phase reversal, low 
voltage and high voltage. The motor is auto¬ 
matically started when the missing phase 
supply resumes or the voltage comes within 
the operating range. 

Buiit-in trip time delay avoids nuisance trip- 
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AUTOMATIC MOTOR CONTROL RELAY 

pings caused by momentary line voltage fluc¬ 
tuations Fail-safe design allows it to pick-up 
only under healthy conditions of power 
supply and drop off if there is any fault or an 
open circuit. It protects Ihe motor under all 
conditions of load, even under no-load condi¬ 
tions Its indicating lamp glows only when the 
power supply is noimal and phase sequence 
is alright The HP rating of the motor is 
immaterial since this device is not current 
dependent A bypass switch (toggle switch) is 
provided in the device which enables the user 
to run the motor manually trom the motor 
starter as usual 

Contact: Coronet Control Devices, 
Deonghat, Golan 173211 H.P 


CARGARO-DELUXE 

Bhatts Electronics has introduced a Cargard 
Deluxe alarm system which is easy to Instal It 
neither interferes with the existing car wiring 
nor requires any extra wiring to activate the 
alarm. Thu model has a built-in adjustable 
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CARQARD-DELUXE 


time delay which allows the entry time delay 
to be varied from 5 to 15 seconds, in order to 
accommodate a longer or shorter entry time 
for owners to enter the vehicle and switch off 
the alarm before the alarm actually starts. The 
Cargard has a sensor which needs to be 
clamped to the main electrical lead of the car. 
Contact. Elsonic Santo Corporation, 8/1, 
Palmgrove Road, Bangalore-560047. 


DIELECTRIC COATING 

ESL's new cermet Dielectric Coating, 4905-C, 
resists substrate warping even with many lay¬ 
ers and refirings. Because the temperature 


FI FCTRONIOS FOR YOU 




DIELECTRIC COATING 

coefficient of expansion (TCE) this model is 
carefully matched to the TCE of the alumina 
substrate In recent user evaluations 4905-C 
was successfully used to produce a conduc¬ 
tor layer multilayer (24 separate dielectric 
prints) with no haimfull bowing of the 10cm • 
15 cm alumina substrate The high density of 
this non-porous multilayer dielectric permits 
the use of economical palladium-silver bur¬ 
ied layers with a gold top layei without blis¬ 
tering or shorting 

Contact Eltocks Corporation, C-314 Indus¬ 
trial Estate, Peenya. Bangalore 560058 


DIGITAL WATER CURRENT METER 

This Water Current Metei can bp used for 
measurements in fresh water as well as saline 
sea water directly The underwater curient 
sensing probe has got streamlined design 
features and aligns wilh water flow keeping 
the rotor always in vertical axis despite the 



DIGITAL WATER CURRENT METER 


tilting of the suspension rope The electric 
pulses produced proportional to the rotation 
of the rotor are processed arid displayed in 
the digital meter directly in the range of 0 to 
400 cms/sec The compact meter is operated 
on self-contained 9V dry cells with current 
consumption less than 50 mA. The meter with 
hydro-dynamic design features needs com - 
paratively very low fish weight enabling easy 
and convenient operation. 

Contact: Environmental System Engineers, 
Kadavantlira Road, Cochin 20. 


TV DEFLECTION COIL 
WINDING MACHINES 

I hese are equipped either with double 
spindle mechanical and electrical controls or 
electrical, pnuematic and mechanical con¬ 
trols. The main motor runs on 440V AC, but 
the entire circuit runs on 24V DC. These are 
available in two models, one suitable for 
horizontal coils and other for vertical coils of 
TV deflection yokes. 

Model GS TVP is equipped with electrical, 
pnuematic and mechanical controls. 



TV DEFLECTION COIL WINDING MACHINES 

Mechanical clutch, solinoid airvalvcs, 
magnets arid electrical timer aie used in this 
machine to make the operation more efficient 
with maximum automation This machine is 
suitable for horizontal coils ot IV deflection 
yoke 

Model GS-1VL is equipped with double 
spindle, mechanical and electrical controls 
and clubbed by electromagnetic ciutch, sole¬ 
noid magnets etc. The machine is suitable for 
vertical coils of TV deflection yoke 
Contact. Gahir Industries (Regd), 2816 
Street-1, Jammu Colony, Opp. Atam Park, 
Ludhiana 141003. 


MICRO BRAZER 

Micro Brazer is a unique machine for multi¬ 
purpose brazing/soldering of small parts with 
pin-point application. It generates its own 
fuel, i.e., a mixture of hydrogen and oxygen 
gases, consuming inexpensive distilled water 
by the electrolysis process. It has its unique 
built-in safety devices to keep the pressure of 
this mixture at a controlled low pressure. 

The self-generated hydrogen-oxygen mix- 



MICRO BRAZER 

ture is passed through a gas atumisei con¬ 
taining appropriate solution (i e methylated 
spirit, MEK. acetone, depending on the flame 
tempoiature tequircd) and discharged 
through a micro torch with tine flame regula¬ 
tion, to give a very fine controlled and cleaner 
high temperature flame 
Contact Harshda t ngmeonng A t-leclric Co , 
49, Laxnu Insuiance Building. Sir P M. Road. 
Bombay 400001. 


LOGIC ANALYSER 

The Logic Analyser MIL 2010 gives a new 
dimension to the use of logic analysis iri held 
troubleshooting Weighing merely a kilogram 
and with unprecedented system packaging 
(253W « 140D - 38H;mm| 

It has 16 channels, operating both in syn¬ 
chronous and asynchronous modes The 
state analysis olters powerful features like 
search, compare (with a separate reterence 
memory having same depth as the acquisition 
memory) and a choice of display formats The 



LOGIC ANALYSER 

timing analysis also is equally powerful with 
glitch capturing facility, expand mode etc 
This hand-held logic analyser also offers a 
flexible triggering system with pre, post, cen¬ 
tre trigger, with trigger and clock delays A 
window display presents a comprehensive 
map ol the acquisition memory highlighting, 
among others, the trigger point and the dis¬ 
played data location. A histogram display is 
another special feature. It displays a ratio of 
high bits to low bits in each channel 
Contact. Hindustan Instruments Limited, 603 
Vishal Bhawan, 95 Nehru Place. New Delhi 
110019. 


ULTRASONIC PLASTIC WELDER 

It is a compact, lightweight ultrasonic hand- 
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ULTRASONIC PLASTIC WELDER 


hold plastic welder designed specifically for 
rapid spot welding of theimoplastics It con¬ 
sists ot a generator, welding head fitted with 
transducer, pistol grip handle and welding 
tool It can spot-weld thousands ot spots at 
the rate of one weld per two to four seconds 
Clean and fast welding is possible by loca¬ 
lised ultrasonic vibratory heating and molec¬ 
ular flow No messy chemicals are required 
and cost of chemicals is also eliminated It is 
ideally designed for welding assemblies that 
cannot be positioned undei a welding head, 
and is also good for hard-to-reach joint areas. 
Hermetic dust proof and clean seals are 
possible 

Contact. Imeco Ultrasonics, Post Bag No 
16643, Matunga. Bombay 400019 


SOLIOSTATE CONTROLLER 

The Solidstate Controller (Dimmer) is deve¬ 
loped with radio frquency suppressor with 
linear motion It is useful for controlling the 
power of light, fan, iron, oven, sewing 
machine, stirrer etc The circuit is mounted in 



SOLIOSTATE CONTROLLER 

acrylic body ol 6 25 cm * 6 75 cm * 3.22 cm. 
The circuit is also available mounted on PCB 
without cabinet which can be used in table- 
lamp or any other accessories 
Contact Electionics Hobby Centra, F-37 
Nand Dbam Industrial Estate, Marol, Bombay 
400059 


NUMERIC PRINTER 

Th«yN*»meric Printer uses lugged and relia¬ 


ble EPSON print mechanism 460 It is housed 
in most compact quarter size of 47,5 cm sub¬ 
rack which can be mounted into a panel as 
well as used separately on a table The printer 
is designed wilh a draw-put mechanism where 



NUMERIC PRINTER 

by it is not necessary to disturb the panel 
mounting whenever the paper roll has to be 
replenished The front panel features are sim¬ 
ple and kept to a minimum, namely, print push 
button and paper feed pushbutton. The back 
panel contains standard D sub-connector to 
accept the various data lines. The printer can 
accept parallel data as well as multiplexed 
data A separate input line is provided for 
colour change When this line becomes active, 
the printer prints the line in red colour 
Contact. Arun Electronics Pvt Limited, B/125- 
126. Ansa Industrial Estate. Saki Vihar Road, 
Bombay 400072. 


AUTOMATIC SINGLE PHASING 
PREVENTER 

The single phasing preventer is a voltage filter 
where negative sequence voltage is sensed 
and used to trip the motor starter It uses ICs 
to protect 3-phase AC motor against single 
phasing, unbalanced supply, and too high, 
too low voltage In case of wrong phase 
sequence the motor automatically gets 
switched off within three seconds, thus pre¬ 
venting motor from being burnt. After getting 
normal voltage it automatically switches on 
the motor. No manual operation is needed. 
Suitable foi all HP motors 
Contact MHK & Brothers Engineers, 310 A, 
Commerce House. Nagindas Master Road, 
Foit, Bombay 400023 



AUTOMATIC SINQkE PHASING PREVENTER 


FLEXIBLE CABLES A CORDS 

The cable on band-operated Power Tools and 
appliances needs to be highly flexible and 
resistant to abrasion, mechanical stresses 
and extremes of temperature The Novoflex 
Flexible Cable is specially designed for this 
purpose. Special PVC compounds are used 
for these cables for extra flexibility, resistance 
to water, oil, acids, alkalies, grease and sun¬ 
light and if ignited they arrest the spread of 
fire These cords have good ageing proper¬ 
ties, are light in weight, smooth, glossy, 
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FLEXIBLE CABLES A CORDS 

unkinkable easy to handle and to clean. Clear 
colour coding of the insulation is possible and 
colours penetrate the entire insulation 
These cords are particularly suitable for 
application in very wide range of house hold- 
industrial appliances. These cables are ISI 
marked. 

Contact: Novoflex Cable Industries, Block A- 
14. 7th Floor, Chatter/ee International Centre, 
33A, Chowrmghee Road. Calcutta 700071. 


POWER CORD CONNECTOR 

This unique new Power Cord Connector out¬ 
performs traditional connectors. In one single 
operation, by merely inserting the cord or 
cable tluuugh the centre hold and screwing 
down the sealing nut, the cable is held in 
position, centred, waterproofed, strain 





ROWER CORD CONNECTOR 

relieved and automatically adjusted to the 
size of the cable. This connector is available 
in black colour and is resistant to salt water, 
weak acids, weak alkalies, alcohol, ester, key- 
tones, ether, benzine, gas, mineral oil, animal 
and vegitable oils and can withstand tempei a- 
ture extremes of -35"C to +115°C. 

Contact: Novoflex Cable Care Systems, Post 
Box No. 9159, Calcutta 700016. 
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COST EFFECTIVE WAY TO 

MICROCOMPUTER 

DEVELOPMENT 







i *• _ 

PROFESSIONAL-1 is a low cost Y 
Microcomputer Development 
System designed to facilitate the 
complete task of the development 
of the hardware and the 
software of microprocessor 
based products. Specifically 
PROFESSIONAL-1 hefps the user 
in the following tasks. 

1. Development of Target 
Software.: 

The software fo> the target 
system can be developed on 
PROFESSIONAL-1 in 
assembly/high level language 
thus greatly increasing the 
programmer productivity. The 
source programme is stored on 
mini-floppies and can be easily 
edited, assembled and listed on 
the printer. I/O independent 
routines of the user software can 
be easily debugged on 
PROFESSIONAL-1 itself using 
symbolic debugger. 

2. Testing of Target Hardware : 

PROFESSIONAL-1 provides a 
convenient method of testing the 
user fabricated hardware using 
the In Circuit Emulator for the 
particular microprocessor used in 
the target hardware. Now the 
entire target hardware can be 
controlled from PROFESSIONAL-1 





MICROCOMPUTER 

DEVELOPMENT 

SYSTEM 


PROFESSIONAL -1 


through the I.C.E.. The user may 
exercise the Address/Data/ 
Control bus, calculate ROM sum 
check and test RAM blocks of the 
target system from 
PROFESSIONAL-1. User may also 
enter diagnostic routines in the 
memory of the target system and 
trace their execution or run them 
at full clock speed to test various 
sections of the target hardware 
systematically. 

3. Transfer of Assembled 
Programs to a Prom Programmer 

PROFESSIONAL 1 provides RS 
232 C serial data link for transfer 
of data between PROFESSIONAL- 
1 and an external systems. This 
data link is used to transfer 
assembled user programs to 


PROM Programmer (for example 
PEP's PP-81) for programming the 
EPROMs to be used in the target 
system. 

4 Implementation of Software 
in the Target System : 

Implementation of user software 
in the target hardware is the 
central problem in the 
development of any 
microprocessor based 
product PROFESSIONAL-1, 
alongwith In Circuit Emulator 
facilitates this task greatly. 

5. Cost Effective Solution : 

Professional-1 is available 
indigenously at a fraction of the 
cost of imported Microcomputer 
Development Systems and you 
don't have to wait till eternity for 
delivery and service. 


For further details or a demonstration, write to : 
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The CP/M Handbook 
with MP/M 

By Rodnay Zaks; published by BPB 
Publications, New Delhi, by arran¬ 
gement with Sybex Inc., USA; pages 
320 <15 cm * 23 cm); soft cover; 
price: Rs 75. 

This book on CP/M and MP/M (control 
program/multiprogramming control 
program for microprocessors) is an in- 
depth, yet objective study of computer 
commands. Studded with easy-to- 
understand examples, the book is 
designed to catch the imagination of 
novices aspiring to perfect their skills. 
Even people who are well conversant 
with CP/M and MP/M will find the book 
of considerable importance as many ver¬ 
sions of CP/M have been defined. An 
excellent reference guide for business 
users, input typists, first time computer 
users and experienced programmers. 

—Prem 


MASTER GUIDE 

to utvin 

l.T.T. 

COLOUR TV 



Master Guide to 
Service ITT Colour TV 

By Desai and Deaal; published by 
Jeevandeep Prakashan, Bombay; 
pages 49 (18 cm * 26 cm); soft cover; 
price: Rs 25. 

With the boom in colour TV production 
in India, the market has been flooded 
with various brands of TV sets, most of 
them using the kits designed by ITT, a 
West German company. This master 
guide is a technical manual providing 
the details for servicing of CTV sets 
bearing the brand names of ECIL, Kel- 
tron, Dyanora, Televista and Uptron—all 
assembled basically with the ITT kits. 

The book has been divided into eight 
chapters—providing an insight into fault 
finding, waveform analysis and voltage 
analysis. Chapter one introduces read¬ 
ers to the PAL colour television system, 
chapter two explains the block diagram 
of the ITT-based receiver and chapter 
three delineates the features of the 
receiver. Chapter four gives the circuit 
description of UHF/VHF tuner, AF/IF 
module, vertical/horizontal deflection, 
PAL colour decoder and SMPS power 
supply circuits. Chapters five and six 
deal with voltage analysis ^nd fault find¬ 
ing in the chassis while chapter seven 
provides the data sheet for ICs TDA 


3560, TDA 1950 and TDA 1035-T used in 
the circuit. The last chapter deals with 
fault finding and waveform analysis in 
PAL decoder using CRD. In addition, the 
book gives the complete circuit diagram 
of the ITT-based receiver for the benefit 
of field service engineers. The book 
envelopes the complete theory and 
practical aspects of servicing the ITT 
colour TV and will prove helpful to CTV 
service engineers. 

—D.G. 


IBM PC Troubleshooting 
& Repair Guide 



By Robert C. Brenner; published by 
BPB Publications, New Delhi, by 
arrangement with Howard W. Sams 
and Co. Inc., USA; pages 204 (21 cm 
x 27 cm); hard cover; price: Rs 180. 
This book with a number of schematics, 
photos and block diagrams will help in 
identifying the problems easily and in 
keeping the IBM PC in top operating 
gear. The simple instructions tell the 
reader how to fix his personal computer 
quickly and the easy-to-understand cir¬ 
cuit diagrams enable him to make most 
repairs with few or no tools, quickly 
zero-in on the malfunctioning compo¬ 
nents and reduce downtime, amounting 
to considerable repair saving. The con¬ 
cepts are explained in clear and precise 
style so as to make electronic trouble¬ 
shooting both interesting and reward¬ 
ing. This fully illustrated book is 
recommended for any one having an 
IBM PC. 

—B.V.R. 
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Directory of Indian 
HAMS, 1985 

Published by the Federation of Ama¬ 
teur Radio Societies of India, Mad¬ 
ras; pages 83 (18 cm * 24 cm); soft 
cover; price: Rs 10. 

This special Indian callbook issue of the 
federation is adireptory of licensed radio 
amateurs In India. This new edition has 


been updated till August 1985, the earlier 
edition having been published in 1982. 
The book contains over 2100 entries and 
will be found useful by all amateurs 
(HAMs) and shortwave listeners (SWU). 

-B.V.R. 


ELECTRONICS FOR YOU 








DCM Data Products 
to expand 

DCM Dpta Products, a division of DCM 
Ltd, is planning to manufacture elec¬ 
tronic teleprinters, dot matrix and daisy 
wheel printers. Negotiations for techni¬ 
cal collaboration with Oki of Japan are in 
an advanced stage. The company is also 
developing printed circuit boards for 
electronic PA0Xa in cooperation with 
the Centre for Development of Telemat¬ 
ics (CDOT). 

The company is introducing two new 
computers incorporating the latest tech¬ 
nology. The Olympic minicomputer 
based on Intel chip and supported by 
Xenix software will be marketed com¬ 
mercially in the next two or three 
months. This will cater for the demand 
for powerful on-line database oriented 
systems. The DCM Tandy 1000 colour 
microcomputer, one of the largest sel¬ 
ling models in the world, will offer ail 
features of the IBM-PC plus many more. 

As a result of the expansion, the data 
products division is likely to achieve a 
turnover of Rs 250 million in the current 
year ending June 1986. The company 
has already achieved good progress in 
areas of energy conservation, moderni¬ 
sation of steel plants, improving safety 
on railways, ballistic testing for wea¬ 
pons, pollution control, blood analysis in 
hospitals and global communication 
network in banks. 

ITJ to issue bonds 

The public sector Indian Telephone 
Industries (ITI) Ltd will raise Rs 1000 mil¬ 
lion by issuing one million bonds which 
will be exempt from wealth tax. 

With this the ITI will become the first 
public sector undertaking to enter capi¬ 
tal market with a bond issue. Interest bn 
the 14 per cent secured redeemable non¬ 
convertible bonds in the denomination 
of Rs 1000 will be paid from the date of 
realisation of die cheques or drafts. 
Though the bonds are exempt from tax, 
interest earned on them will be aubjectto 
deduction under SQL of the income Tax 
ACL' . Vv ,\ ! ' 1 * ■ > ■ • 

Both cumulative and non-cumuiatjve 
bonds, issued will m transferable by 
endorsement and diiftery. The bonds 
Bombay, Delhi, „ 
Abdfedaft*& Bangalore and. Kanpur ■ 
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Out of one million bonds only half will 
be offered for public subscription the 
other half being reserved for private 
placement with the UTI, the LIC and the 
QIC. 

L&T to give 12% 
dividend 

Larsen and Toubro Ltd has registered a 
rise of 29 per cent in its income for the 
year ended September 30, 1985. Sales 
and other income of the company 
amounted to Rs 4470 million as against 
Rs 3460 million in the previous year. 
, Profit before depreciation and taxation 
has gone up from Rs 467.6 million in 
1983-84 to Rs 560.9 million in 1984-85- 
an increase of 20 per cent. Profit after 
taxation amounted to Rs 303.3 million as 
against Rs 232.8 million in the previous 
year,increase of 29 percent. The internal 
generation of funds for the year was Rs 
452.0 million as against Rs 356.5 million 
in the previous year. 

As a result, the board of directors of 
the company has decided to recommend 
a final dividend of 12 per cent which 
together with the interim dividend 
declared in August 1985, amounts to a 
total dividend of 24 per cent—same as in 
the previous year. The dividend is 
covered more than four times by the 
year’s earnings. The board has also 
recommended issue of bonus shares in 
the ratio of 3 equity shares for every 5 
existing equity shares, subject to the 
approval of the Controller of Capital 
Issues. 

Meanwhile, the expansion of the com¬ 
pany’s cement plantcapacity at Awarpur 
to 2.2 million tonnes is progressing satis¬ 
factorily and the production is expected 
to commence by early 1987. The con¬ 
struction of shore-based heavy engi¬ 
neering complex at Hazira, near Surat, is 
also on schedule.' 

it has entered into collaboration with 
Y.E. Date, Japan for the manufacture of 
floppy disc drives, with Honeywell Infor¬ 
mation Systems Italia, Italy for the 
manufacture of dot matrix printers and 
with Jeumoht Schneider, France for the 
manufacture of electronic PABX. Con- 
structlon of a new factory for manufac¬ 
turing these products is nearing 


bahal Works, Orissa ,n collaboration 
with Potain Poclain Material, France 
soon. 

Large investment plan 
by Siemens India 

Siemens India has finalised a massive 
investment of Rs 600 million for the next 
five years for expansion and modernisa¬ 
tion,with a view to becoming a broad- 
based growth-oriented Industrial 
electronics company. 

An electronics factory, proposed to be. 
set up at Nasik in Maharashtra, is 
expected to be operational in 1987-88. 
The company proposes to manufacture 
sophisticated AC and DC drive systems 
for boilers, chemical units and other 
industries. 

About Rs 200 million have been ear¬ 
marked for upgradation of the switch 
gear and another Rs 70 million for 
modernising the motors factory. 

After nearly seven years, the company 
has received letters of intent for data 
acquisition, data logging and control 
systems, process control instrumenta¬ 
tion items and protection relays. 

During 1985, several new products 
were introduced in various fields. In the 
medical engineering field, the com¬ 
pany's X-ray diagnostic equipment has 
been well accepted by hospitals, and 
agreement has been signed with Fududa 
of Japan for patient monitoring systems 
and electrocardiograph machines. 

The company proposes to participate 
in a joint venture with a state develop¬ 
ment corporation for the manufacture of 
public switching systems. Discussions 
are in progress with West Bengal Elec¬ 
tronics Development Corporation for 
manufacturing teleprinters. The cost of 
the project is placed at Rs 20 million. 

In the current year ending September, 
1986, the turnover is estimated at Re 
1700 million with a pre-tax profit of RsSfflt 
million. 


Ankur doubles 
production in first 
year 


completion in the Hobat Industrial Est¬ 
ate, near Mysore. 

|t»';bqfepefiy"%jtr'itfad. cmdeftekethe 
production of mdtafecninfes at itaf^ 


Ankur Electronics Limited has doubled 
its production of plastic TV cabinetaitf: 
' the very first year. 

' Having achieved this feat, .thjfc.'jg# 
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pany has now signed contracts with 
Weston Electroniks and Sylvania & Lax- 
man to reach its installed capacity which 
will mean producing one TV cabinet 
every 1.5 minutes with the hot stamping 
and printing technology. Two machines 
are also being acquired from T rusidma & 
Tektima of Europe to attain good quality 
and precision in moulded plastics. 

There has been an overrun in the pro¬ 
ject cost by Rs 1 5 million To meet the 
cost overrun and outlay on expansion 
plans, the company is making a rights 
issue of Rs 6 million. The company 
hopes to achieve a turnover of Rs 30 
million in t986 and Rs 60 million in 1987, 
and is hopeful of declaring a maiden 
dividend for 1986 itself. 

Meanwhile, it has signed a memoran¬ 
dum of understanding with Technicom 
GmbH, West Germany, along with a 
non-resident Indian, Mr Ashok Chau- 
han, chairman of AKC group, for setting 
up a Rs 150'million sophisticated tool¬ 
room project 

ESPL’s microchip 
project 

The Electronics Systems Punjab Ltd, 
(ESPL). a subsidiary of the Punjab State 
Industrial Development Corporation, 
has launched its data acquisition and 
control system (DAS) project at Mohalt 
in SAS Nagar Mr Surjit Singh Barnala, 
chief minister of Punjab, inaugurated the 
project on January 3. 

The project, in which up-to-date tech¬ 
nology will be used, has collaboration 
with the Westinghouse Electric Corpo¬ 
ration, USA. 

Set up five years ago, the plant has 
established strong R&D production, 
quality control and testing facilities. 

The range of production of the ESPL is 
micro and mini computers, data acquisi¬ 
tion and control systems and agro dairy 
instruments. This unit has been 
approved and has received orders from 
the Reserve Bank of India, the Union 
Education Ministry, several universities, 
engineering colleges and many com¬ 
mercial banks. 

Ruchika Electronics 
poised for big leap 

Ruchika Electronics Ltd, a major manu¬ 
facturer of state-of-the-art electronic 
products for home and industry in India 
and abroad, is undertaking an ambitious 
diversification programme and is likely 
to enter the capital market this year to 
raise the funds in part 


Already engaged in marketing 
battery-operated toys in India, the com¬ 
pany is spreading its tentacles for mak¬ 
ing the world's latest electronic toys. The 
company is already licensed to manu¬ 
facture black-and-white TV receiver sets 
(100,000 nos) and colour TV sets 
(50,000 nos). 

A foreign collaborator has already 
been identified and Ruchika is negotiat¬ 
ing with the company for a 100 per cent 
buy-back arrangement to increase its 
profitability. 

Keeping the future expansions in view, 
the company has applied for industrial 
licence to manufacture electronic toys, 
radio cassette recorders, VCRs and 
VCPs (in all 200,000 pieces per annum). 
This ambitious pi of tie of the company is 
backed by a good financial base, live- 
wire R&D source and an extensive sales 
network throughout the country. 

POOL’S colour picture 
tube project 

The foundation stone for the country's 
first colour picture tube project was laid 
by Mr Surjit Singh Barnala, Punjab's 
chief minister, on January 13 

A joint venture by the Punjab Display 
Divices Limited (PDDL), a subsidiary of 
the Punjab State Industrial Development 
Corporation, and the Jagatjit Cotton and 
Textile Mills (JC1) Ltd, the plant is to be 
set up at Mohah, in SAS Nagar. The 
colour picture tubes, so far being 
imported, will now be made here—thus 
accounting for a respectable foreign 
exchange saving besides helping in 
bringing down the CTV prices. 

The plant, complete with robots, is 
expected to be commissioned in 18 
months' time The Rs 750 million project 
will manufacture half-a-million colour 
picture tubes every year in technical col¬ 
laboration with Hitachi of Japan—the 
world leaders in CTV technology. 

PDDL will start with a 51cm tube, with 
inline guri specially characterised to 
improve focus The tube will be coated 
with black matrix strip screen using 
green, blue and red phosphor pigment to 
improve the brightness and contrast. 
The tube is coated using a special tech¬ 
nique to limit the flashover currents. 

The deflection yoke mounted in the 
tube has a very low power consumption. 
It does not require any pin cushion cor¬ 
rection. Progressively the company pro¬ 
poses to manufacture mini-neck and 
super mini-neck tubes. Improvements in 
glass bulb in aspect ratio and a*square 
tube with flatter screen would also be 
introduced progressively. 


Mahendra’s tie-up with 
Austrian firm 

Mahendra Electronics has concluded a 
contract with Futurit of Austria, for 
manufacture of traffic equipment worth 
Rs 100 million. The contract was signed 
at Pragati Maidan by Mr Philippe S. 
Pezet, export manager, Futurit and Mr 
Balram K. Mahendra, president, Mahen¬ 
dra Electronics. 

Futurit has introduced the application 
of microprocessor technology in traffic 
controlling, railway signalling etc. It is 
also a world market leader in the supply 
of unbreakable polycarbonate traffic 
lights. Thus, trattic control is expected to 
take a quantum leap in India with the 
indigenous manufacture of compute¬ 
rised traffic controllers based on Futur¬ 
e’s technology 

The CRRI and the Delhi Traffic Police 
have given permission to instal Futurit’s 
equipment at an intersection in Delhi. A 
study of the benefits of microprocessor 
technology in improving traffic flow, 
reducing accidents, reducing fuel con¬ 
sumption by increasing duration of the 
green light is being undertaken by CRRI. 

A new design of double lens unbreak¬ 
able polycarbonate which increases sig¬ 
nal visibility tremendously, even under 
unfavourable weather conditions, is 
being engineered by Futurit for use in 
high-speed railway track systems 


Superphone India 
to make EPBAX 

Superphone India Pvt Ltd, a premier tele¬ 
phone exchanges and intercoms 
manufacturing company, is setting up a 
Rs 50 million project near Bombay to 
manufacture electronic private branch 
exchanges (EPBAX). 

For this purpose, the company is col¬ 
laborating with Oki Electronics of Japan. 
The company has planned to enter the 
capital market in the middle of this year 
to raise part of the 50,000 lines capacity 
project cost. It is likely to issue shares 
worth Rs 1b million for the purpose. 

Production is expected to start by the 
end of the year with an initial production 
capacity of 10,000 lines and attain the 
rated capacity of 50,000 lines by the end 
of the third or fourth year. 

Superphone India is one of the 12 
firms that have received letters of intent 
for the manufacture of EPBAX. The com¬ 
pany has considerable experience in the 
analogue PABX systems and has 
installed 50 such systems all over the 
country. 
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njRusuih 


COM 7000 SERIES, WITH GP-IB PROGRAMMABILITY 

Fully Programmable High Speed Digital Storage GP- IB 

CRT Readout 60-200MHz Bandwidth 



DIGITAL OSCILLOSCOPE COM 7201 

Sensitivity 5mV/DIV, DC-200MHz 
Max. Sweep Time 1 ns/DIV, 4 Channel 
Display with 200MHz Bandwidth 
Maximum Sampling Rate 50MHz, 

Effective Storage Frequency 20MHz, 

Single Shot 100MHz Repetitive 
GP-IB Programmable 
CRT Readout 

DVM (AC, DC, P-P Voltage) 

Frequency Counter 

CRT READOUT OSCILLOSCOPE COM 7200 

Sensitivity 5mV/DIV, DC-200MHz 
Max. Sweep Time 1 ns/DIV, 4 Channel 
Display with 200MHz Bandwidth 
CRT Readout 

DVM (AC, DC, P-P Voltage) 

Frequency Counter 


KIKUSUI 



KIKUSUI ELECTRONICS CORPN., JAPAN 


CRT READOUT OSCILLOSCOPE COM 7100 

Sensitivity 5mV/D!V, DC-IOOMHz 
Max. Sweep Time 2 ns/DIV, 4 Channel 
Display with 100MHz Bandwidth 
CRT Readout 

DVM (AC, DC, P-P Voltage) 

Frequency Counter 


CRT READOUT OSCILLOSCOPE COM 7060 

Sensitivity 5mV/DIV, DC-60MHz 
Max. Sweep Time 5ns/DIV, 4 Channel 
Display with 60MHz Bandwidth 
CRT Readout 

DVM (AC, DC, P-P Voltage) 

Frequency Counter 

Indian Agent: 

Keith Electronics 

P O Box No 10220, 6,Community Centre 
Naraina,Phase-1, New Delhi-110028 
Telephone. 50 58 03 • Cable TRONKE 
TELEX 31-3047 KETH IN 




For South India 

Keith Electronics 

C-16/1460, Austin Town, II Stage, 
Bangalore-560047 



FEBRUARY 1986 


105 











Figures. 

LICENCES AND LETTERS OF INTENT 

The following licences and letters ol intent were issued to electronics firms under the Industries (Development & Regulation) 

Act, 1951 during the months of August and September 1985 


Name A Address of the 

Applicant and locution of too 
undertaking 

Data A fypo Article 

ol licence 

Quantity per 
annuam 

th 

<?) 

m 

(4) 

LICENCES 

Bharat Electronics l fd 

Trade Centre 

29/4 Race Course Hoad 

Bangalore 560001 
(Bangalrre-KHmulaka) 

1 8 85 
(NA) 

Vacuum switching 
devires 

10,000 r 

Madhya Pradesh State Electronics 
Development Corporation Ltd 

B-1/154, Aicra Colony 

Bhopal 462016 

(Distt Raistm Madhya Pradesh) 

1 8 65 
(NCI 

Colour TV receiver 
sals 


Max Magnetics Pvt Ltd 

70/3 Industrial Area 

Umber gam 396171 

(UT Dadra and Nagar Haveli) 

/ 8 85 
(NU) 

Audio magnetic tapes 

1080 MHM > 

6 3 mm 

Vldecoon International Ltd 

2275 Ada! Bazar 

Ahmednagar 414001 

(Distt Aurangabad Maharashtra| 

13 8 85 
(NU) 

1 Colour TV rocoivei 
sets 

2 Black-and-white TV 
receiver sets 

40,000 nos 

10,000 nos 

O/E/N Micro Systems Ltd 

Vyttila, Tripumthura Road 

Cochin 68201ft 
(Distt Emakulam Kerala) 

14 8 85 
(NA) 

Micro motors*step 
per motors 

2.U0.U0U nos 

Uniscans A Somes Limited 

107-110, Sector 17 B 

Chandigarh 160017 
(Distt Pbtirtla-Punjab) 

14 B 85 

(NU) 

1 Brain scanners 

2 Body scanners 

b nns 

24 nos 

Sidkel televisions Ltd 

Keltron House Vetlayambaiam 
Trivandiurn 695001 
(Distt Mallapuram-KeialH) 

2b 8 85 
(NA) 

Colour 1V rocoivei sots 

10 000 nos 

Hindustan Teleprinters Lid 

GST Road, Grundy 

Madras 600032 

(Distt Oharmapuri-Tnmil Nadu) 

2ft 8 85 
(NU) 

Electronic teleprinters 
with option accessories 
variants and related 
generic equipment 

800 machines 

Neresh Chand 3am 

150 DDA Office L omplnx 
Jhandewalan Phase-1 

New Delhi 110055 
(Dial Alwar-Hajasthan) 

3 9 85 
(NU) 

Fluorescent tubuliyhts 

4 million nos 

Bharat Electronics Ltd 
’Trade Centre 

29/4 Race Course Hoad 

Bangalore 560001 

(Distt Bangalore Karnataka) 

5 9 85 
(SE) 

Televisin') picture 
tubes 

3 00 000 nos 
(after expn) 

Electronic Corpn of India l to 
Industnal Development Area 
Cherlapaih 

Hyderabad 500762 
(Distt Range Reddy- 
Andhra Pradosh) 

5 9 85 
(NA' 

Thfr-k film devices 

6,00.000 nos 

Elect/onics Corpn of India Ltd 
Industrial Development Area 
Cherlapaih 

Hyderabad 500762 
(Distt Ranga Reddy- 
Andhra Pradesh) 

9 9 85 
ISL) 

Microwave antennae for 
satellite communication 

50 rios 
(after o»pn) 

3|fynd>an Telephone Industries Ltd 

16, Museum Road 

Bartgetore 56000 1 
(Dlstt^ffatiabad-Uttai Pradesh) 

11 985 
(NA) 

Multi-access rural radio 
equipment consisting : 

1 Exchange end 
terminala/equipmuut 

Rs 30 million 
ex-factory turn¬ 
over value 


Name A Addiess of the 

Dafe A type 

Article 

Quantity per 

Applicant and location of 

of licence 


annum 

the undertaking 




in 


13) 

<*> 


JK Bdttories 12 9 85 

(A Division of Straw Products lid) (SEj 

Jaykaypur 765017 

Rayagada 

Orissa 

(Bhopal-Matfhya Pradesh) 

Electronic Research Pvt Lid 13 9 85 

17th KM, Old Madras Road (NU) 

Bangalore 560049 
(Distt Bangalore-Karnalaka) 


AAG Rola Magnetics Pvt ltd 17 9.85 

147 Poonamallee High (SE) 

Maduravoyal 
Madras 602102 

(Distt Chmglepul-Tamil Nadu) 

Ralectronics Pvt Ltd 20 9 85 

tar ah Commercial Complex tNAj 

26-J C Road 
Bangalore 560002 
(Yeshenthpur-Karnataka) 

Gujarat Industrial Investment 24 9 85 
Corpn Ltd (NU) 


Chumbhai Chambers 
Behind Oeepali Cinema 
Ashram Road 
Ahmedabad 360009 
(Distt Ahmedabad-Gujaiat) 


Bharat Electronics Ltd 27 9 85 

Trade Centre* (NA) 

29/4 Race Course Road 
Bangalore 560001 
(Distt Bangalore-Karnataka) 

Teletromx Ltd 30.9 85 

Bhimtal, Distt Namital (COB) 

Uttar Pradesh 263136 
(Distt Namital-Uttar Pradesh) 

LETTERS OF INTENT 

Instrumentation Ltd 5 8 85 

Kota Jalawar Road, Kota (NA) 

Rajasthan 324005 
(Distt Kota-Rajaathan) 

United Diamonds Ltd 5 6 85 

United House, 107-t 10 Sector 17-B (NU) 

Chandigarh 

(Distt Raisen-Madhya Pradesh) 

Punjab Communication Ltd 5 6 85 

C-30 Phaee-ll. Industrial Focal Point (NU) 

SAS Nagar, 

Punjab 

(Distt Ropar-Punjab) 


2 Base radio equipment 

3 Subscriber radio 
equipment 

4 Radio repeater 
equipment 

5 Subscnbor radio 
repeater equipment 

Dry battery cells 120 million no 

(after expn) 


1 Deflection compo- 1 million sets 

nents for colour TV 

receivers comprising 
deflection yoke, 
flyback transformers, 
purity magnet and 
focus resistor poten 
tiometer pack 

2 Electronic tuner for 
colour TV receivers 

Femte magnots 1000 tonnes 

(after expn) 


1 Black-Hnd-white TV 40,000 nos 
■e^eivei sets 

2 Colour TV receiver 50,000 nos 
sets 

Nickel cadmium cells/ 1 million pcs 

batteries (button. 

cylindrical, rectangular 

lype and for defence 

purposes) 


Liquid crystal displays 1 million nos 


Black-and-white TV 20.000 nos. 
receiver sets 


Microprocessor based Rs 100 million 
distributed digital 
control systems 

1 Black-and-white TVs 50,000 nos. 

2, Colour TVs £0.000 nos. 


Analogue digital 200 nos 

multiplex trans 
converter (trans multi 
pfexer type) 
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Gujarat Communications & 
Electronics Ltd 

Anurag Commercial Centre 

Race Course 

Baroda 390005 
(Distt Baroda-Gujarat) 

5 8 85 
(NA) 

Low capacity low cost 
satellite communication 
terminals 

20 terminals 

Escorts Electronics Ltd 

Escort9 House. Roshnara Road 
Delhi 110007 

(Distt Faridabad-Haryana) 

6 8 85 

(NU) 

1 Electronic tuners lor 
colour TV 

2 Deflection yoke for 
colour 1V 

3 Fly back transformer 
for colour TV 

1 million 

P 5 million 

0 5 million 

Kirloskar Electric Co Ltd 

Industrial Suburb. Ra|aji Nagar 
Bangalore 560010 
(Distt Mysore-Karnatako) 

6 8 85 
(NA) 

Micro/mintcomputer 

R*> 100 million 

Indian Reprographic 

Systems Pvt Ltd 

1st Floor, Pla/a Cinema Building 
Connaught Place 

New Delhi 110001 

(Distt Meerut-Uttar Pradesh) 

7 BBS 
(NA) 

Electronic telephone 
instrument 

2,00 000 nos 

Larsen & loubro Ltd 

L&T House. Narottam Morflrji Mary 
Ballard Estate 

Bombay 400038 
(Distt Mysore-Karnataka) 

9 8 85 
(NU) 

Electronic test and 
measuring instruments 

4 700 nos 

Punjab Slate Electronics Dev & 
Production Corpn Ltd 

2nd Floor, Bank of India Building 
Sector 17-B 

Chandigarh 
(Distt Ropar-Punjrtb) 

12 0.85 
(NU) 

Uthtum batteries 

10 million 
(3 volts one amp- 
hour equivalent 
cells; 

Dowell s Elektro Wuike 

Satguru Estate, Off Aarey Road 
Goregaon East 

Bombay 400063 
(Bombay-Maharashtra) 

12 8 85 
(NU) 

1 Copper cable socket 
connectors 

2 Copper flats, strips 
and components 

1050 tonnes 

DCM Ltd 

(Unit of DCM Data Products) 

Bara Hindu Rao 

Delhi 110006 

(Distt Solan-Himachal Pradesh) 

12.B 05 
(NU) 

Electronic telex 
machine 

5000 nos 

Escorts Electronics Ltd 

Escorts House, Roshnara Road 
Delhi 110007 

(Backward area In Haryana) 

19 8 85 
(NU) 

1 Carbon potentio¬ 
meters 

2 Carbon potentio¬ 
meters with switefi 

3 Single slide potentio 
meters 

4 Dual slide potentio 
meters 

5 Cermet potentio 
meters 

6 Carbon presets 

7 Wire-wound poten 
tiometers 

8 Plastic conductive- 
coating potentio¬ 
meters 

7 million nos 

1 million nos. 

1 million nns 

1 million nos 

1 million nos 

i million nos 

1 million nos 

1 million nos 

Dmeah K Srivaatava 

C/o Mr G K. Raiagopalan 

C-320, Defence Colony 

New Delhi 110022 

(Distt Nairnlal-Uttar Pradeah) 

21 e.85 
(NU) 

Microprocessor based 

communications 

controllers 

Rs 30 million 

BEE Eleclromca Machine Pvt Ltd 
256. Dr A B Road. Work 

Bombay 400025 

(Distt Thane-Maharaahtra) 

21 8 85 
(NU) 

Fascimile equipments 

2000 nos 

Baau John 

Vetteth a-Jagannathan 

92 Poea Garden Road 

Madraa 600018 

(Ditlt Chmglepul-Tamil Nadu) 

21 8 85 
(NU) 

Minicomputer/micro¬ 
processor hased 
systems 

Rs 60 million 

Goodwill Electronic* 4 Engg 

Co Pvt Lid 

414-New Delhi Houee 

21 8 85 
(NU) 

Minicomputer micro¬ 
processor-based 
systems 

Rs 60 million 


27 Barakhamba Road 
Maw Delhi 110001 
(Delhi) 

Dablkay Tachnologioa Pvt Ltd 21 8 85 Faiclmile equipmamr, 2000 noa 

5-323-A Panchahael Park (NU) 

New Delhi 1100C7 

(Died Qhazlabad-Uttar Pradeah) 

Rane Brake Llnlnsi Ltd 21 B BS Faaeimile equipments 2000 noa 

Maithrt, 32 Cathedral Road (NU) 


.i 

Madras bOOOHL 

.Any permission .n 

lor mu Nadu) 




Suresn Bhrivastavu 

VI ll Muimol Campus Kolia Lane 
New Delhi 110O0? 

(Distt Bahu»,ch Uttar HuMi-shi 

21 8 t-s 
• NU) 

l >.•( Ironic I'liuopm 
i nssnr based mhltol 
Hi-iiiumout.dion 
comprising tMiismitteijy 
lecurdurs and 
controllers 

l-is mo million 

T b fiiewal 

20 Lodhi Lstatn 

New Delhi UOOO't 

(Distt Dehradun-Uttar Pradesh) 

1 8 85 
|NU; 

Minicomputer mu m 
pro» essor hns«‘<l 
systems 

FC 10u milium 

Methude* Systems Pvt Ltd 

607 608 Moghdooi. Nehiu Puce 
New Delhi 110i» ‘9 
(Distt Indore-Madhya F'radeshi 

2) 8 85 
|NA; 

Minicomputer 'Mir to 
prm eiabiu based 
systems 

Ms. A) mill! 

Instturiinrilalion Ltd 

Kota Jalawai Road 

Kota 324005 
(Distt Kuta Rajasthan) 

r>3 tl 85 
(NA) 

Uriinteiruplible power 
supply systems ol 
capacmos 0? KVA to 

50(i KVA 

Ms 85 million 

Best 8. Crompton Liiqimiurmg Ltd 
29 Rajaj Salai 

Madras oOOOOl 

(Distt Chingleput larnil Nadur 

23 8 85 
(Ntll 

!>olai theimal systems 
loi domestic c ommei 
nai rind industrial 
applications 

1000 systems 
using 25,000 
sq mils Of 
cnllectum 

T S Gicwal 

20. 1 ndhi Estate 

New Delhi 110003 

(Distt Dehiadun-Uttai Pradesh) 

23 8 85 
(NU) 

1 Colour 1 V le^eiver 
sets 

2 Hlack-an<J white t V 
leteivi’i sets 

50 0(X) nus 

50 000 nos 

Kundandas Hankrishandas 
SadarHnqarn 

C/o Hoyal Electronics Pvt Ltd 

46/1 Kartgrali BK Market 

Yard Road Belgaum 

Karnataka 

(Distt Belgaur .-Karnataka) 

JOB Of. 
(NU) 

1 Black Hiid white IV 

sets 

2 Colour TV scls 

10 000 nns 

aVlKlO IV IS 

Puniab Stale Electronics Dev 
& Production Corpn Ltd 

Bank of India Bldg, 2nd Floor 
Sector -17B 

Chandigarh 160017 
(Distt Ropar-Punjab) 

30 H B5 
(NU) 

Minicomputc'i .'miuu 
processor based 
systems 

Hh 200 million 

Incomnet India t td 

B-102 Phase-Vlll, Indusfual Area 
SAS Nagar 

Punjab 160051 
(Distt Ropar-Punjab! 

30 8 85 
(NA) 

Mlnicufiiputer/iiiK ro- 
proce i )Sor based 
systems 

FIs 60 million 

Lhsen Peripherals Pvt ltd 

7 G, IDC Electronics Complex 

Gandhinagar 

Gujarat 

(Distt Gandhinagar-Gujarat) 

30 8 85 
(NU) 

Win'.restfir disc dnvus Hs 60 million 
and tatridqes disc drives 

Machinery Manufacturers 

Corpn Ltd 

Gateway Bldg, Apollo Bunder 
Bombay 400039 
(Calcutta-West Bengal) 

30 8 85 
(SF) 

Mat ix prmtei 

Fts 50 million 
vcifroi expn) 

Indo Swing Ltd 

Narasapur Road. Balanagar 
Hyderabad 500037 
(Andhra Pradesh) 

30 8 85 
(NU) 

Minicomputer'micro 
processr r based 
systems 

Hs 100 million 

Magnetic intormation 

Technology Ltd 

B-100 Phase-VHI, SAS Nagai 

Punjab 161051 

(SAS Nagar-Ropar-Punjab) 

30 0 85 
(NU) 

Floppy disc drive and 
its sub-assemblies 
(5V' halt weight 

and 3-4") 

1,25 OfX) units 

Hindustan Brown Boveri L td 
Brown Boveri House 

Race Course Circle 

Baroda 390007 

(Bombay-Maharashtra) 

6 9 85 
(NU) 

Minicomputoi / micro 
processor based 
systems 

Rs UK) mil'inn 

Machinery Manufacturers 
Corporation Ltd 

Gateway Building, Appollo Bonder 
Bombay -*00039 
(Calcutta-West Bengul) 

6 9 85 
(NA) 

Microprocessor based 
computer systems 

FI* too million 

Crompton Greaves Lid 

1. Dr VB Gandhi Marg 

Bombay 40U023 

(Dial! Dha, Madhya Pradesh) 

6 9 85 
(NU) 

Electronic teieprium* 
instruments 

2.OO.G01J nos 

Vimal Nanda 

B-lll Malyiya Nagar 

9985 

(NU) 

1 Black-and-white TV 
TV receiver sets 

,00,000 nos 
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Name of Undertaxing 


Now Delhi 110017 

(Uistt Ganabad Uttar Pradesh) 

The Punjab State Industrial 
Development Corpn Ltd 
SCO 54-56 Sector 17 A 
Chandigarh 160017 
(Ropar-Punjab) 

Multitech International Ltd 
8A. Atma House, 1. Tolstoy Marg 
New Delhi 110001 
(Dehradun Uttar Pradesh) 

International Computers Indian 
Manufacture Ltd 

Ahmednagai Road, Milo Post No 4 
Pune 

(Distt Pune-Maharashtra) 

J&K Stale Industrial 
Development Corpn Ltd 
Oidbu House Ram Bagh 
Srinagar 

(Distt Jammu Jammu & Kashmir) 

Instrumentation Limited 
Kuut-Jalawai Road, Kola 
Rajasthan 324005 
tDislt Kota Hajasthan) 


Vishosh Technical & Management 

Services Pvt Ltd 

663 11th Main Road 

HAL Second Stage 

Bangalore 56003b 

(Distt lumkur-Karnataka) 

Kartar Singh Thakral 
Oo Dr N I Hingorom, 

M J Consultants P Ltd 
3-A Mehar House, 1st Floor 
15 Cawasji Patel Street Port 
Bombay 40000' 

(Any permissible location in the 
state of Karnaiaka) 

Auto controls (P» Ltd 

414 New Dolhi House 

V Bdrakhamba Road 

New Delhi 110001 

(Any permissible area in Delhi) 

Ambnsh Kumar Bansai 
2'31 Ansan Road, Daryagani 
New Delhi 110006 
(Any permissible locution in 
Uttar Pradesh) 

B D Aggarwal & Sons (P| : id 
29-30 Vasvani Mansion 
120. Dmshaw Vachha Road 
Bombay 400020 
(Delhi | 

The Economic Development 
Corporation of Goa, 

Daman & D»u Ltd 

Tnnora Apartments. Near El 

derade Theatre P B No 316, Panaji 

Goa 403001 

(Goa Daman & Diu) 

J&K State industrial Development 
Corpn Ltd 

Drabu House, Rambagh 
Srinagar. 

(Distt Budgam-Jammu & Kashmir) 


2 Colour TV receiver 

sets 

9 9 85 1 Hard disc drives 

(NU) 2 Floppy disc drives 

3 Dot matrix printers 

4 Daisy wheel printers 

119B5 Microcomputer/ 

(NU) microprocessor based 
systems 

.30 9 85 Mimcomputer/micro 
(NU) processor based 
systems 


30 9 85 Uninterruptible power 
(NU) supply systems 


Rs 275 million 


Rs 200 million i 
value 


Rs 240 million in 
value 


30 9 b5 Drives (all types like Rs 250 million 
(NA) wmchoster, hard disc value 

floppy disc etc of all 
sizes) Printers (all types 
like daisy wheel, line 
dot matrix etc ) Key 
boards, display ter¬ 
minals 

30 9 B5 Dot matrix printers and Rs 250 million in 
(NU) daisy wheel printers value 


Ju 9 85 1. Mini computers/ Rs 30 million in 

(NU) microprocessor based value 
systems 

2 Calculators 2,0O,0ud nos 


30 9 8!j Minicomputer-micro 
(NU) processor based 
systems 


30 9 85 Modems 
(NU) 


30 9 85 Colour television 
(NU) teceiver sets 


30 9 8b 1 Electronic digital 
(NU) document 

2 Transmission equip 
ment 'facsimile' 


30 9 85 VHF mid band comma Rs 30 million 
(NU) nication sets in value 


LICENCES AND LETTERS OF INTENT 
CANCELLED 


Name of Undertaking 

LICENCES CANCELLED 
Ambalal Sarabha* Enterprises Ltd 
Baroda 

Ambalal Sarabhai Enterprises Ltd 
Baroda 


IL dated Articles 


15 3 73 Television receivers 

(Revoked) 

3 11.67 Television receivers 

(Revoked) 


LETTERS OF INTENT CANCELLED 

Surya Prakash Srivastava 
Saubhagyavati industries 
Jaipur 

R C Exports Pvt Ltd 
Bangalore 

Qrr cee Electronics Ltd 
Bangalore 

S A Software Technology Pvt Ltd 
New Delhi 

Delview Electronics (P) Ltd 
New Delhi 

Kothari Electronics & Industries Lid 
Madras 

SD Gupta 

W-63 Greater Kaiiash 2 
New Delhi 

Indus lechnologies Inc 
Monroeville. PA 15146 
USA 

Ralectromcs Pvt Ltd 
Bangaloio 

Ralectromcs Pvt Ltd 
Bangalore 

Punjab State Industrial Development 

Corpn Ltd 

Chandigarh 

Mitgart India Ltd 
SAS Nagar 
Punjab 161051 

Crompton Greaves Ltd 
Bombay 


3 3 64 Electronics components 

(Cancelled) chemically milled 

14 10 82 Digital blood pressure instru- 
(Cancelled) ments and digital human 
thermometer 

16 1 82 Printed circuit board 
(Cancelled) for 100% export 

30 6 04 Development of computer 

(Cancelled) software 


29.7 84 
(Cancelled) 

1 11 03 
(Cancelled) 

22 3 82 
(Cancelled) 

28 2 85 
(Cancelled) 


2 2 85 Black-am 

(Cancelled) 

23 9.83 CTV sets 

(Cancelled) 

20 4 81 TV glass shells 

(Revoked) 


Pre-recorded video cassettes 


Coloui TV receiver sets 


Printed circuit board etc 


Computer software 


Black-and-white TV sets 


31 12 83 Magnetic cores & ceramic 
(Cancelled) components etc 

4 4 82 Static AC variable speed 
(Cancelled) drive system 


YOUR DEPENDABLE SOURCE. . . 
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INSTRUMENTS 


Our Moil Important Compotwnt - 1BMOC 


ELECTRONICS FOR YOU 









OFFERING THE 

microprocessor 


TRAINER WITH THE 
LARGEST RANGE OF 
EXPERIMENTAL 
INTERFACE 
MODULES 



MICROPROCESSOR 
TRAINER EC-85 B 


For • Educational Institutions • ROD Laboratories • Military 
Training Colleges • Industries planning development off 
microprocessor based products. 


The most important aspect of microprocessor application is inter facing 
the microprocessor with the real world. Professional Electronic Products 
offer Microprocessor Trainer (based on Intel 8085A) with the widest 
range of experimentel interface modules, which facilitate training in this 
vital aspect. 

These interfaces save you from the drudgery of Designing 
the hardware for their experiments. They allow the students and engineers 
to conduct a range of experiments on real life interfacing problems of 
micrprocessors. Exhaustive literature supplied with the system gives 
experiments on each of these interfaces. D0V0lOp0d in 

For further information or • demonstration 

please write tot 


Range of experimental Interfaces: 

O Keyboard 
O Display 
O Elevator 
O Logic Controller 
O A/D Convurtor Temperature Sensor 
O Dual Slope ADC 
O Dual D/A Convertor 


Crystal oscillator/Divider 
Stepper motor interface 
General purpose PC 
Speech Synthesizer 
Modufator/demodulator 
O.C. motor controller 


our Govt. Recognized R & D Laboratory 


Professional (let ttonic lYodutt 

OPP 010 OCTROI POST OH HI ROAD MtfHU! 2S000? (0 P 
Ul 8160 _ 


FEBRUARY 1986 






FIRE RETARDANT 
PRINTED CIRCUIT BOARDS 

For 

Colour & B/W T.Vs. 

As Recommended by 
Department of Electronics 
Imported Material 
NEMA- FR-2/FR-3/FR-4 
GRAFICA-The name you can rely 
on for quality PCB's. j 

■g grauca 

Hzf DISPLAY CO., 

I Mrilhuraci.ih Vdsanji Hoad, 

N»\ii Dtirpdn Cinema. Amlhcn (f ast) 

Uurrib.jy 400 000 

Hiu (51144404-6^130-, 


i Word 

otfssing 

Supplies 


Call B. R. ENTERPRISES. 

A source that can serve a wide range 
of your computer and word - 
processing needs. 

Stockists and Importers - 

Floppy Disks (Memorex. Verbatim, Dyson), 
Printer Ribbons, Magnetic Tapes, 

Disk Packs, Print Wheels etc. 

B. R. £ntarprl>a> 

28. Silver Gold. S V P Rond, Bonvali (West), Bombey-400 092 
• Tel 66 16 84 • Gram CHIPMEDIA. Bombay-400 092 

Sales Office 3/605, Navjivan Society, 6th Floor, 
Lammgton Road. Bombay-400 000 • Tal 37 55 29 


BULK SUPPLIERS & STOCKISTS 
OF 


INTEGRATED CIRCUITS 


MICROPROCESSOR 


DEVICES 




OPTO ELECTRONIC 
PRODUCTS 



WE CAN ALSO OFFER : 

Tnacs, SCRs, Diodes, Transistors, 

Tantalum Capacitors, Leds, Crystals, etc. 

Contact 

5AINI IrUECTRCNICS 

Pushpadant Nivas, First Floor, 3. Chunam Lana, 

Or. D Bhadkamkar Marg, Bombay- 400 007. Phone : 369495 


ROBOTS 

For Education, 
Training and Industry 


NEPTUNE I!' 
NEPTUNE - lor clean 
t hydraulic power - 

Mp t, Pir „ 

r»v Ji.hjIk tlo-JI * 


MENTOR 

Kit from 

E34S 


u/i»i system 7 SKij 


apai ny I ! 20mm rtai h 

NEPTUNE ll > a*r, I / b« r ontr<>! system 
2 SKg capacity 1 1 2D vn reach 

MENTOR DC servo desktop > *i*.t 8 bit 
t omrul tyuem lOOqni sapjr.ty 470 rnm tejin 

Robou p»ogramme <1 firvn keyt* bird tv hand 
hriti %imtjU(nt (mode' robot/ 


»«<xks may also be taught by lead by the 


now method 

intensive software is supplied free with 
each retool 

l eads available for c onn« tion to BBT /> 
Spei.trum Apple He Commodore 64 and 
VIC 70 

Most other micros are alv»rasily u^UVe avur. 
Chew robots 


TECHNOLOGY AND RESEARCH ASSOCIATES 

• cNOsaymur CAtcjri* 7oo o«/ i»oi* net* <W jiw ••• ahoni 12 *oo« 


ELECTRONICS FOR YOU 














lectronlcs 

Marc. 


SIGREP TV Tuner 
Matchless Quality 
Meant for quality 
conscious 
TV Manufacturers 






Mid by Leader Electronics (India) 

821/29. Kamlanaqar Rohtak-124001 


Field Failure Relay 



Most wanted critical device by O.E.M. 

Essential protection tor: 

e D.C Motor Field 
e Solenoids in Machine Tools 

# High speed lilts And many more applications 

Featuring: 

• Instant ON/OFF (Better than 2 milliseconds) 
e No external power supply. 

e High immunity to external disturbances 
e S Hertz blackout trip 

© Manufactured sold and serviced by 

Systems Hardware 
and Components 

E-S, UDVOG SAPAN. NO 1 MI 0 C 

ANDHERI (E). BOMBAV-400 003 

TEL C32-2133. #32-3«7fi CABLE VIBRATIONS 


MINUTED CIRCUIT NO ARDS £ KITS 


. . — — ■ ■■ * PCB KITS 

Rt Ri 

41 Audio Indicator 4 It Da 4u 

4 2 Slerei Audio Level Mp 1 p> (1C 140‘s) 1(1 

4.1 LL'Lito'.K C'osbover Network m 300 

44 [i.i|it.ll Lx luck Mark I (END SOt’i 10 126 

4 j Ditj.t.i! i.lock Mark II »LLD type! 32 4U0 

4ft Uiqi’.ii Clock Mark ill iFIdl LE-64mi Ompiayr TO JUO 

4r Cm.ill Uisp'd/ tor i'‘'i{'k tUwhg 7 Flats LFDs) 5 40 

4H lirnver'.|l Inner-. ' sfiL to f t l > hour*) 20 

4*J 1V litmMci 6 1 *ti) 

00 UHK TV i'r.-a-np R 

5*1 rv Patter'i Genet atot 1 ft t,(k) 

*2 IV (4 BoiH yon r iJWt* TV ’f> 

U Musk il D(x»r Bell C 66 

>4 LloUr .r'K Mom for Car 5 /:j 

ss Wfiiknum Dibto Light L‘ 30 

Sh K iliSLo Light St«ir I *yuit* 7 On 

'*/ MoMiiiitto HoppeUe* ’J .i*i 

■-•rt Light Dimmer 3 iL 

t*( l tirrqfiity l iqiti id too 

hi 41 fW mvofio* 0 ,’tjti 

hr’ IIKJVV invert* i 12 YiO 

o l ito-ettor 12 h(X' 

h4 Fwi* hl.ilion V«*r c ..-ttiie Intorf urn s 

G'> Automata Voltage Stat-rlirer (Kll with lelavi b 110 

66 EIpi tronir Itegulator tor Fan f » 

67 Digit at 1 ^omhi.idtiOM Lock fur (\v\> 10 

hh Write' I eve* IndtC.tloi h 

b‘J Battery tlimnator 1 I'j 

*’0 Autorruttic Car Theft AM'rn 10 

. 1 Hnguliiloii k'nwor Supply i SV to W 

adjustable H 1 r >n 

72 BurguMr Alarm to 

73 Stereo Balann Indicator €» /S 

74 Microphone I're amplifier tl ISO 

.'S boncral perpost- l ’CL< (nvHi.abln 12 models) 12 

7(* Hatlery (.Jiaigpr 10 12 f > 

if 100' tUOW fnwpr amp with prp-amp 30 80u 

78 Signal injector 5 4n 

79 Mono to StPfPo Convertor 7 100 

HO Plain Copper Clad PCB l5 v 10tm 10 

NOTE. Price include* supply of circuit diagram and compo¬ 
nent* layout For *ngulry aand atampad anvatopa and for VPP 
delivery 40 8 .'* advance atrlcfly by MO/DD minimum order tie- 
cute by VPP R*. 40/- 

TELECTRON INDUSTRIES ^ 


Ns 92. Osyskr Nsgsr lilrSStrssi. 

Nssr Pswsr HeuSS sntf End of Ssrsn KoS SsUh Wrest 
kodsmbskfcsm Msdrss BOO 024 




Juwe cf,'^ Udmay, 


vW V 

v ,• 4 r j| 



ft r* * 


VS SPECIALIST* IN 

>3 MACHINE SCREWS *1^ 

HaiSWi 


S/^amcUicnu 

INDUSTRIAL SERVICE 

PAN MUG CHAKALA. ANDHFRI KURl A ROAD 
BOMBAY-400093 PHONE 0324140 



A&rtfcon 


CAPACITORS 

KNOWN 

from ( 15 ) YEARS 

LAST 

FOR IT’S 

EXCELLENT QUALITY 
& REASONABLE PRICE 


U I O j ; 



eaa*vfA(luM* 


BHARAT PHOTON ELECTRONICS 

15 East Guru Angad Nagar 
Patparaani Road, Delhi 


ALLTR0N HIGH VOLTAGE 
CARBON COMPOSITION FILM 
RESISTORS. 

FEATURES. Excellent alability low cost 
Range 560K-100 MEG OHM. 

Tolerances— 10V 5%, 2%. with stand 
Pulse Voltages upto 1500 Volts. 

Manufacturers 

M/S. AL AMEEN COMMERCIAL AND 
INDUSTRIAL CO. LTD. 

23/1. 2nd Floor. lei /0134 /31‘*U H O 

Crusi.ent Road, 22(54';' Branch 

Bangalore -560001 Tele. 01145 0216 AGIO 


Advertising in EFY 
PAYS 

Try it Yourself! 






































H Eagleman | 


The only HoavyDuty 

POWER RELAYS 

THAT HAS SATISFIED 
THE MOST CHOOSY BUYERS 
A 

WITHSTOOD THE TEST OF 
TIME 



R»gd 

Patent 

Design 
No 14859B 



Upto 30 AMPS. CONTACTS 
240V/440V A C. 00 110V 0C COILS 
They ere ntititutn of contactor* 


EAGLEMAN ENTERPRISES 

1/19 A Kirti Narjor Ind Area 

Now Dplhi 110015 
.. ■■■■■■ in f 

Of 4l t H\ A S TQ( N /S 1 S AR( A* A 


ATTENTION: PCS MANUFACTURERS 

GLASS EPOXY 
COPPER CLAD 
PAPER PHENOLIC 
LAMINATES 

Ready Available. 

BINiTA TRADING CO. 

20-A, Ratilal Mansion, 

28/30, Parekh Street, 

S V P Road, Bombay-4 
Tel. 359900 and 389959 
Authorised Dealers' 
FORMICA INDIA DIVISION 


FOR YOUR 
REQUIREMENTS OF 


CODE 


MINI, MIDGET S 
POWER REI-AYS 


2 Amps to 30 Amps 

Contact: 

COMPONENTS & DEVICES 
4/25, Vani Housing Society 
Bowenpally P.O. 

Hyderabad 500 011 
Ph: 823694 


GENERAL MAGNETICS. "THE RELAY COM¬ 
PANY' NOW OFFERS A HIGH RELIABILITY 
HEAVY DUTY RELAY WITH FOLLOWING 
FFA TURFS 

1 CONTACT RATING 30 AMPS AT 250 VAC 
RESISTIVE 

2 CONTACT ARRANGEMENI IC/o OR 2C/o 

3 COIL VOLTAGE 6 TO 220 VDC 

4 1 NO OR 1 NC CONTACT WITH 60 AMPS 
RATING ALSO AVAILABLE EXTENSIVELY 
USED IN VOLTAGE STABILIZERS, 

MOTOR STARTING. INVERTORS AND 
VERY HIGH FREQUENCY APPLICATIONS 
GET INCREDIBLE PERFORMANCE AT 

A REASONABLE PRICE YOU CAN SIMPLY 
RELAY ON OUR RELAYS 
MANUFACTURED BY 

GENERAL MAGNETICS 

A 101, INDUSTRIAL ESTATE. 

II STAGE PEENYA, BANGALORE 560058 
TEL NO 385923 GMS RELAYS 








m 



WIREWOUND RESISTORS \ K [1/ 
RHEOSTATS aUI Bjt 

POTENTIOMETERS 

Y MANUFACTURED BY N''' '' 

STEAD ELECTRONIC INDUSTRIES* 

17. UA JAWAHAR NAGAR. DELHI-110007 
PHONES: 237S10, 2918727, 2919325 ORAM: RHEOSTATS 
Talex: 31 65998 STED IN 



ELECTRONICS FOR YOU 

































STOP IMPORTING soldering & de-soldering tips 

Now you have the “Rowland" tong life soldering tips. 

Phosphorous—Iron dad—Chrome plated—Pretinned and packed in PVC bubble 
packing. Processed to International standards at an unbelievable low price. 

“Rowland" substitute soldering tips are readily available for Weller (TCP- 
magnastat without temperature sensor but fully magnetic.) Temtronic: ECP, 
LR-20, T-3000 and SPI series soldering irons. 

Ungarel (including Princess Nibs). Ungarmatic # 80 to 88 and # 92 to 94 
Qoot, Lltusold, Adcola (101, 333, 444, 2001) type soldering irons. 

Soldron (Plain and Adaptor) and all ordinary dimension bits; We also 
manufacture any "made to order” specifications. 


Writa for a free brochure and price list. 
Manufactured by: 

ASSOCMTCD M€T(t HMSH0S 

Jayanagar. Bangalore 41. 


Sole Distributor: 

Universal Electronics, 

4, Mandi Veerappa Lane, SJP Road Cross, 
Bangalore 2. Phone: 228686, 229731 



L BLACK & WHITE i 
TELEVISION J 
— CHASSIS —■ 


ACRYLIC 

SHEETS 
CUT TO SIZE 
RODS, TUBES 
& 

FABRICATION ITEMS 


For 

★ TV Manufacturers 

★ Hobbyists 

★ Technicians 
ATRON-For Proven 
Performance 

Am** Contact 

Atron Electronic 
Industries 

62-A. M G Road. 
Securtderabad-500 003. 


Advertising in EFY 
PAYS 

Try it Yourself! 


"RlMCr 

HEAT SINK COMPOUND 

Application!: 

ICs, Transistors, Diodes, SCRs, Fly back 
Transformers in TV Sets, Thermal Coupler lor 
any Heat Sink Device 

Available: 5 gms. 10 gms, 100 gms and 1 Kg 
pack. 

Msnuiactured by. 

MftltTOftS INDIA MFG. CO. 

10, Mudichur Road, West Tambaram, 

Madras 800045 
Phone, P.P..417295 


METAL KING 

14, Yusuf Bldg, 9, A R. St 
Bombay - 400 003 
Phone 329614,336667 
(Bet 2 to 5 p.mJ 


PRINTED CIRCUIT BOARDS & KITS 


Pr Revised Puce oi P C 

PCB 

KIT 

No Boards ( C Diag A C Lout) and Kil lor 

fta 

Rn 

363 Simple 3 5tahon Office intercom 

25 

430 

364 5V 3A Toughuse Protected Power 

28 

425 

Supply 



365 Inexpensive Function Generator 

15 

740 

4049B 



366 Simple Burglar Alarm *S£ Delay 4001 

15 

240 

36/ MULTI rRON Colour Television 20-Inch 

125 


36B Higher gain 3 or 4 Stage TV Booster 

10 

190 

369 Reliable Fire Alarm using Gas Sensor 

15 

360 

3/0 Switching Power Supply 5A/180W L296 

25 

1290 

371 lo-CAR Switched Power Supply 4 5-9V 

10 

132 

37? Function Generator XR2206 HzlO-IOOK 

45 

1100 

373 In-CAR Radio Power Booster 

15 

20 

374 B&W 20 inch TV-lCs 1190, 920 

65 

1200 

3068 655 



3/6 laboratory Amplifier Hz20-20QK 0 5W 

15 

210 

376 Hanged Sound Effect-TDA 1022 

25 

630 

377 LCD Multimeter MK-III 

60 

97C 

378 Switch Mode Power Supply lor B&W TV 

30 

- 

379 Stereo Tape Copier 

39 

560 

380 Transistor Lead Identifier & Tester 

30 

400 

381 Conversahon-to-Disco, Noise Meter 

25 

260 

383 Cassette Interface B0B5 M-Processor 

10 

- 

384 LED Packet PIN-Ball Game 

15 

,56 

385 TV/VCR Signal Embellisher 

75 

850 

386 Precision Powersupply 0-30V IC741/1 

35 

75U 

387 Roulette Wheel Fun 

25 

290 

388 Add-on PIPS and Alarm for LED 

30 

680 

D Clock 



389 Time Switch 0-93 2 Hrs Multi Purpose 

35 

430 

390 FM Signal Generator 

17 

155 

391 10 Amp 0 to 50V Power Supply 

35 


392 Video Distribution Amplifier 

20 

165 

393 Infrared Lightbar rranomit-Recefver 

25 

360 


Postage 5%+Rs 8 Advance BOVt lor VPP orders. 
Kits Include PCB a aU component* unassembled. 
Cabinet at extra coal Our 400 Pit. LM-on* Rupee 
ITELTRON ELECTRONICS 

N't 6 TRUSTPUHAM Third Cioss 
Kucfanibakkam Madras 60U024 

(Mlrs: PCBs, Kits. Small Transformers A Coils). 


mekasonic 

LOUDSPEAKER 


A wide range of 
high quality gene¬ 
ral purpose Loud 
speakers, Woof¬ 
ers, Tweeters, and 
cross-over net¬ 
work 


MEKASONIC INDIA PVI. LTD. 

j I I—I 117 A Hash Behan Avenm*. 

m e kasonic < a i ru tta WOK 
I ■ ■ ■ Phom- 


loading U K Supplier of ICs, Memo¬ 
ries, Semiconductors, Connectors, 
Computer Penpherals, Floppies etc of 
well known Brands 
IMPORT your Electronic/Computer 
Components Dnectly from us and cut 
the middleman 

Contact, RAAT Electronics 

54 St Pauls Avenue, 
Harrow, Middx HA3 9PS 
Tel (01) 204 7014 
Telex 297761 Bit EQ G" 



TV WATCHING 
IS HARMFUL FOR EYES. 
PEC1ALLV TOCHILDREN’S 


Protect ayes from glare] 
by fixing 


ANTI-GLARE 
TV SCREEN 


All types of screens & TV 
accessories available. 


Trade enquiries to 

JYOTI ENTERPRISES 

136, lajpatRai Market, Delhi-6 


FEBRUARY 1986 


113 



UNUSUAL 

ACRYLIC 

GIFTS 

FOR OFFICE 
& HOME 

METAL KING 

14. Yusuf Bldg . 9, A R St„ 
Bombay • 400 003 
Phone 329614. 336667 
(Bet 2 to 5 p m) 


FOR SALE 

COMMUNICATION EQUIPMENTS LIKE: 

• EXCHANGE SIGNAL RECEIVER 

• SUBSCRIBER RECEIVER 

• TDM SIMULATOR 

• VHF RADIO RELAY EQUIPMENT (1.4 CHANNEL) 

• SINGLE SIDEBAND ADAPTOR 

• IF ANO RF AMPLIFIER 

• PROFESSIONAL FERRITE CORES 

im 11in mi h i 'i i aii it t a:, i . cm: a, ■ r 
MODERN TRADERS A ENGINEERS 

1J A 1'iJ Mitm Muriil N H ( olo , Hrii i iv).il'> 
r*fn>ni4 fiiitu'fci 


cell winding 
machines 



for wide 
applications 
light, medium, 
heavy duty 
toroidal ^ 
armature, 
stator and 
wave 

winding machines 

EXCEL ELECTRONICS 

71 NAA7 CINtMA HLDC, 7NO FLOOR 
IAMINGTON ROAD. BOMBAY 400 004 
PMONf 3W40 GRAM con WINOtA' 



Smait, dynamic people can earn 
3000/- monthly by promoting our 
latest, unique electronic products 
in offices, factories. I will guide 
you. 

Contact Personally, FRANK, A- 
210, LAJPAT NAGAR-1, Delhi-24, 

after 2 p.m., weekdays. 


EFY’s Back Issues 

Only a few copies ol sonic hack 
issues of Klectronics l or V ou 
magazine arc available. 

Therefore, before ordering please check 
up from us whether the issues 
required by you are in our stock. 
Alternatively, please ask for the 
list ol issues available, before ordering. 

Circulation Deptt. 


Call It 

Magnet Charger 

We make all types of 
magnetising equipments 
Electromagnetisers, 
ON-LINE & Stored Energy 
magnetising machines 
Good for 


Lm|hmT ; * Loudspeakers 
Pressure units 

6 lectromagnrtiv' 'Auto Magnetos for 
Scooter, Mopeds 
& Motor cycles 



‘Cycle Dynamos 
‘Generators 
‘D C Motors etc 



^emiconducfon 

Near ?6- 'ft' vvesi Patel Nftgrv 
New Delhi *'(' DO8 Phone Sp44U 
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u uu 

the professionals 
who are 

making fundamental 
breakthroughs in electronics 



Series is launching a concerted 
programme for the indigenisatmn of 
key electronic components. VHP' 
electronic tuners are the second of 
its products to sweep over the market, 
offering TV manufacturers a high 
technology substitute that is second 
to none in the world. 

This indigenisation marks a 
breakthroTrgiJ in manufacturing 
technology, an nuk, endent Series 
effort. 

An inherent part ot the programme 
is the complete technical assistance 
offered by Series to make the VHF 
electronic tuner compatible to B & 

W and colour televisions. 


And that's something lhat has never 
been available to Indian TV 
manufacturers before. 

The Series technology 
offer 

Series technology for you 

* Manufactured by the latest 
machinery. 

* Complete technical assistance 

otiered to make the Series VHF' 
electronic Tuner compatible to 
your B & W and colour television. 

* Complete technical assistance to 
make indigenous operating units. 


Specifications 


* C’CIR Standard _ 

* Power Gain Minimum 28 dB 
through all channels. 

* (Iain Deviation: 6 dB between all 
channels. 

* Gain Reduction: 40 dBminimum. 

* ACiC: Reverse 1 to X volts. 

* Noise Figure: Not more than X 
dB through all channels. 

* Provision for AFT. 

* Provision for Mechanical or PCB 
Mounting. 


^series! 

AJ We’ve Hot what i 


For further details write, to us: 

Series Audio Systems (P) Ltd. 

I49B. DDA Sheds.Okhla Industrial Arca,Phase II.New Delhi-110020 
Tel.: 636422 


got what it takes to be the finest. 


Design Woi 




Registered with Registrar of Newspapers 
for India Under R N No 17587/69 


ITT inductive 
components - 
high quality products 
for your 
TV-sets: 

Our programme: 

Diode split transformers 
Lme output transformers 
Switch mode tiansformers 
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* f 


ITT Bauelomente 


ITT 

Components 





I icence No UfSEhOOB, 
Regd No O !SE)-03& 


Enquiries should bo sent only by Import Licence Holders 
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r A mt£ke yourself ; 

TRAFFIC'JGHT CONTROL UNIT 

EN VELOPE FOLLOWER FOR 
GUITAR AND ORGAN 



YOUR SERVICE 


ELECTRONICS FOR YOU 

Out prime publication A monthly magazine cater¬ 
ing (or the information needs o( the student, the 
researcher and lire electronics industry -irr tact, (or 
any one who may be interested in electronics in any 
manner 

With a wide variety of articles by our writers and 
contributors, wi also Keep our readers up to date on 
'ei out trends, ideas and products and include easy 
to make protects with complete instructions 

FACTS FOR YOU 

Our specialist magazine This monthly deals with 
the latest economic trends and has proved an inval 
uable asset to students and researchers alike Pre¬ 
pared by a panel ol experts it also prints 
contributions from eminent economists which help 
disseminate new ideas nnd theories from around the 
wot Id 

PUBLICATION DIVISION 

Apart from our two main magazines we also publish 
books and directories A variety of books have been 
published particularly on electronics, which cater 
tor both amateur experimenters and expert 
researchers 

We also stock some selected books on electronics 
nnd computeis These are sold throuqn our sales 
ollK.es, out distributors ottices and their agents, 
and also supplied through our Books Mail Order 
Service 

PHOTOTYPESETTING DIVISION 

Keeping with the times we have a phototypesetting 
computer to carry out all typesetting and layout jobs 
tor our publications Occasionally, job work is also 
accepted for books and company annua! reports 

RESEARCH AND DEVELOPMENT 
DIVISION 

Apart trom Kits n' Spares -our supplier to hobby¬ 
ists and researchets -we tiave a well equipped 
laboratory to carry out teds and researcti on new 
pioducts in the market and those under develop 
ment Most circuits and projects published in 
Electronics for You maga/ineare first tested in this 
lab 
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Foi details, write to 

EFY Enterprises Pvt Ltd 

605 'Siddhartha', 96 Nehru Place 
New Delhi 110010 
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MCA/KCO/1 


KEONICS 
BREAKS 
THE TIME 
BARRIER 

Instant communication 
with the press 
of a button. 


Karnataka State Electronics 
Development Corporation has 
surmounted the often experienced 
time barrier in today’s 
communications-dependent world. 

The break-through was achieved 
with the introduction of ultra-modern 
VHF two-way communications 
equipment, manufactured in 
collaboration with MARCONI, U.K. 

The unique features of KEONICS 
communications equipment facilitate 
instant communication: 


KEONICS ever-increasing range of 
products include PAX Intercom 
Systems, Close Circuit Televisions. 
Colour B&WTelevisions, 
Telephone Instruments and 
Computers. 

Promotion of joint ventures and 
assistance to entrepreneurs are 
amongst KEONICS electronic 
promotion activities. They include 
marketing assistance, raw-material 
procurement, project planning and 
project implementation. 


* Duplex operation 

* Talk through mode 

* Selective calling 

* Remote control 
Man-pack operation 




Committed Electronic 
Leadership 


PRODUCT RANGE 

* Duplex VHF Base Station 

* 50 W VHF Power Amplifier 

* Remote Control Unit 

* Selective Calling Unit 

* Man-pack VHF set 

* Walkie Talkie set 

* Mobile set 



Forest guard using KEONICS | 
Man-pack VHF unit. 


Karnataka State Electronics Development Corp. 

Communication Systems Division, 

1st Stage, Peehya Industrial Estate BANGALORE 560 058. 


JULY 1986 














AVAILABLE 

PCBs FOR YOU 

FROM READY STOCK 

Following ready-to-solder, roller tinned PCBs in phenolic board, unless mentioned 
otherwise, are available for the projects published in ‘Electronics For You’ magazine: 


Raf. No 

Partilculari (EFY liiue) 

Current 

Price 

(R») 

IP 79 HO-20 

(a) Lle« liofiii Digital t lui-k Pt'.H No 1 

11 

FP 79 80 21 

(b) Electronic Digital Clock 15 .H No II » Sc-t. 

l 1 

FJ J -7y 80 5? 

fa) Stereo Cussuite T Player PCH No 1 


EP 79 00 63 

fb) StmOO Cassette 1 ■■ Player PCB No II (Set) 

\’4 

EP 79 80 116 

Stereo ( -risytlc P»e ampiiht" 

1 t 

HI 08-61 

DVM Module for Digital Voltohmnter cum 

1 ho# rnomettn lAug 81 1 



(a) it* Glass L pint y 

44 


(bi In Phenolic Board 

1 i 

hi ii ;»4 

Basic Cut uir Moduli 1 (F1 Y Nov 1981} 

1 1 

HI 11,54 

1'ipiit output Board f>n Microprocessor (Nov 81 1 

3) 

61 12/7H 

Sti'ruo Amplifim lAfMj.'ti Number 19H?» 

2?' 

01 1? 85 

L.ontrnl Card foi r '.«-cci Lights (An H.’i 

13. 

01 -12/89 

Power Card for Dis n Light' (An H?) 

11 - 

82 01 00 

Mam Hoard for Mk.ujpmh osv h i Jan 8i»j U t poxy 
Pulse Generator cum Turn* t.J.vi 82- 

ft 

b? 01 M2 

(a) P(.B No l 

11. 

8? Oi-Ji 

(tu P< B No II 

1 1 

8? 03 58 

fomperalure Deviation irufic ato. (March '%?i 

11/ 

02 03 23 

S1e»eo I'ontrol Module (March 19H?i 

11 

0? 04 56 

t F’RDM Promaniiriing thiard (April 82) U Epoxy 
Cassette Tape Hi'confei (Apnl 190?} 

2b- 

82 04. .14 

(a) L.hawla & L.ii lape Dock Pi H Nu 1 

11 


(LH FUN Tape IM k Pi H No H 

1 ‘ 

C? 05 59 

Single Phasing Prevent! r (May 198?) 

11 

02-0731 

Non Pettrmdive Power Siipplv tJuly 0?) 

11/ 

82 09/61 

Par hifti Game (September 198?) 

11 

02 09 56 

Odin- l„(ll Hell System Ihepl 8;>l 

16 

82 10 31 

Cd'-.seite Interface lor Mic n ipror.essur (Oct 021 

11 

02 10 *’4 

lulu V>s.iqn (Oi tuber 1902< 

11 

0? 10 59 

f lecliomCs Horn for Can. 

11/ 

8? 11.02 

Snooze Switch lor Mechanical Alarm Clue k (Nov 8? > 
LLl> Analog no Clock (Annual 1903) 


8? 11'83 

(a) Dial PCB No 1 

1t» 

82 1205 

ilr) Circuit PCB No II 

1b- 

83 (W*M 

Sant|uirioscopu (February 1983) 

11.- 

03-04*64 

Digital Calender (April 83) 

33 - 

83 02 54 

Digital Combination lock tor Cars (Feb 83} 

1 1/ 

03 Ot. 42 

Musical Door Hull (Juno 1903) 

11/ 

R3 (Hi 64 

2-80 Board tor M'CiOpiuressur Kit (Juno 03) 



Lstass Lpoxy 

77- 

83 0 ."6b 

Opto Finish Reportage PCB (July 83> 

2U. 

83 00 73 

Prossuro Monitor (August 1903) 

11 ■ 

83 08 20 

Video Display Add-on Board t?r 0U05 Kit 



Glass Epoxy 

88 

H3 09 37 

Digital Timm (Seplemboi 190J) 

44, 

03 09'39 

Digital Timer (September 1903) Set 

83-09.4? 

Digital T uner 


83-09.43 

Digital Timor (September 1983) 


03 09 6? 

Steam Engine Sound Simulator (Sept 03) 

1 1 - 

03 09//1 

MW Receiver (Sept 1983) 

11 

83-10/41 

Digital Clock with Additional Eeatuies 


83 10'4b 

Digital Glut h with AiKIiIipiihI FcalurflS HpI 

27' 

B3 1U'5I 

Q Master tor Jam Sessions (Out 1903) 

11/ 

83-10 73 

IV Paltern Generator (Oct 03) 

13/ 

flJ-11'37 

A Day Indicator with Alphabetical Display (Nov 83) 

10, 

03-11/5? 

Linotti Scale Electronics Ohmotor (Nov 03) 

11 - 

03 12/9/ 

25W‘2bW Storeo System (Annual Number 1904) 

11 - 

83-12/77 

Digital Score Display Board (Annual Number 84) 

22 

83-12 70 

Digital bi.ora Display Board (Annual Numbe. 94) Sal 

11 - 

84-01 86 

Utility Door Bell (January 1984) 

84-02/66 

2-Rand Hi fi Receiver (February 1984) 


64-03*71 

Musical Tune Generator (March 1984) 



Ref No Partilculari (EFY Issue) Currant 

Price 

^•) 

HA 04,58 Digital Multimeter with Liquid Crystal 

Display (April 1984) 22/- 

K4-U4 6') Regulated Bipolar Output DC-DC Converter 

(April 1984) 11'- 

H4-05/56 ASCII Key Board A Video Monitor for tho 

May 1^84 Microprocessor Kit 38/- 

84 Ob ,"2 Multipurpose lone & Sound Synthesiser (May 84) 11/ 

84 Ob 77 Dual F'ower Supply for Op-Amps (May I9B4) 11/ 

84 06*63 Transistor Lead Identifier-cum fester (June 84) 11 - 

84 0 t'bh LED Dial Clock (July 1984) 13/ 

84 0/ 56 LLD Dial Clock (July 1984) 11/- 

84 07-’66 25-Watt Power Amplifier 'July 1984) 15/ 

64-07/6# 2b Watt Power Supply (July 1984) 11/- 

84 08'77 The Capitanco Meter (August 1984) 12/- 

84 09/63 The Delay Switch (September 1984) 11/- 

84-09-71 function Generator (September 19B4) 25/- 

84-10 64 20W+20W Stereo Amplifier (October 1984) 15/ 

84 10. 7t Analogue frequency Meter (October 1984) 1?/- 

84-11/7/ Burglar Alarm (November 1984) 16/- 

84- 12/73 Machine Gun Sound Simulator (December 1984) 11/ 

Hb-U I '60 Stereo Tape Deck (January 1985) 16/- 

85- 0l'66 Electronic Dice (January 1985) 11/- 

8b 01, 72 Griposcopn (January 1985) 11/- 

85 02/63 Television (a) Video IF (February 1985) 11A 

(b) Sound IF (February 1985) 11/- 

(c) Audio Output (February 1986) 11/- 

86- 03/57 TV Receiver cum Video Monitor (March 1985 ) 71/- 

85-03/56 Power Supply tor TV Receiver (March 1985) 11/- 

85- 03/79 GADAHAL A 14-in 1 Project (March 1985) 12/- 

05 03/70 Fire Alarm System (March 85) 11/- 

86- 04/67 Electronic Touch Organ Circurt (April 85) 22/- 

85-04/64 Electronic Touch Organ Keyboard 35/- 

85-04/1? Storeo Tape Deck (Module-2) April P.5 11/- 

85-05/62 Electronic Analogue Multimeter (May 85) G Epoxy 13/- 

85-05.70 Hourly Chime for Digital Clock (May 85) 11/- 

85-05/74 Tape Cassette Copier (Play Module) May 85 11/- 

85-05/75 I ape Cassette Copiei (Record Module) Ma> 85 11/- 

85 05//6 Control Module 11/- 

85-06/74 Touch Type ASCII Keyboard (June 85) 22/- 

85-06/65 SMPS Powe; Supply for B/W TV Receiver (June 35) 22/- 

85 07/76 6809 Add on board (Gloss Epoxy ; 08/■ 

85 OH 59 SV-200V DC Power Supply 12?/- 

85-08/74 FM Signal Generator II/- 

H5 09*79 LM 317 Ads Voltage Power Supply 11/- 

8b U9'b2 EPROM Copier lor uP Kit (Glass Epoxy) 77/- 

Bb 10/65 Pips and Alarm for LED Dial Clock 11/- 

85 10/71 Electronic Roulotto Wheel 11/- 

85- 11/62 PCB of 6502 Board 71/- 

85 11-76 Blown Fuse Indicator 11/- 

05-12'72 Electronic Voting Machine 4*/- 

86- 01/52 Main Board 8088 for Microprocessor 71/- 

86 01/82 Single Display Operation 11/- 

86-01 '83 Single Display Monitoring 22/- 

86-02'72 AC Voltage Regulator PCB I 12/- 

86-02.73 AC Voltage Regulator PCB II 11/- 

86-0?‘78 STD Local Bar 11/- 

86 03'76 A Game of Steady Hands 11/- 

86-03/80 Quick 741 and 555 Tester 11/- 

06-04-83 Radio CassettH Recorder-i 11/- 

86-04/85 Radio Cassette Rocorder-II 13/- 

86-05/80 120WM20W Stereo Amplifier 33/- 

86 06/71 VHF TV Booster 11/- 

86 U6/80 Storeo Control Cum Preamp for 120020W Amplifier 17/- 


Your » rdei w Hi bo exec uted wtthm a week upon receipt of full payment in advance Mmgwith your contirmod orde 
Kindly rush your order m trie name a. KITS N' SPARES, fueler ally through a Demand Dull. Money Order or Postal Orders. Incase of payment bycheque, 
remittance ol PCBs and mater rels will be made only on realisation ol tiro cheque, which is likely to lake at least one month ttyou wish to receive the goods by 
VPP 1’5‘n ut tin , value ol your order may be remitted in idvance with your order 
for ■I'dorsevceedmq Hs ISO in value, packing It forwarding will be FRCE or smaller orders, please include Rs / tor packing and postage, and Rs 5 in case 
ot payment ihmui/h an putslahon cheque 

Kits *n’ Spares 

605 Siddhartha', 96 Nehru Place, New Delhi 110019. 
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SENIOR EXECUTIVES 
ELECTRONICS PROJECT 


KANPUR 


ATTRACTIVE TERMS 


K.L. INDUSTRIES LTD... the electronics arm of QUALITY STEEL GROUP require Senior Executives for their new 
project for manufacturing Carbon Potentiometers being set up neat Kanpur with top Japanese collaboration 
The group is a multi-unit, multi-product organisation with a turnover of over Rs 30 crores and is poised for rapid 
expansion into new areas. The company is looking for self-driving professionals to put this new project on a high 
growth curve. 

PROJECT MANAGER 

During the project phase will be responsible for planning, execution and growth of the project. Besides monitoring 
implementation work, he will be required to contact with overseas collaborators, various Government authorities, 
equipment suppliers etc. On successful completion of the project, he will be responsible for all manufacturing 
functions involving production and production planning, maintenance, vendor development, plant administration On 
every function he will be assisted by a team of qualified senior managers. 

Education: Engineering Graduate with Post-graduate Management training. 

Experience: 5-7 years in project evaluation, project provisioning, technology transfer, licensing and importation, 
erection and commissioning, manpower handling, etc. 

MARKETING/SALES ENGINEERS 

Responsible for conceptualising, developing, and implementing high quality marketing plans and achieving the 
company's sales targets through dynamic and creative marketing efforts. 

Education: Elx./Elec. background preferably with a Marketing/Management training. 

Experience: Hard-core electronics maiketing and field sales experience ef at least 4-5 years, including sales to 
OEMs, handling dealer network, advertising.etc. Ability to manage the company's own and secondary sales force. 

PLANT MANAGER 

Responsible for day-to-day running of the plant to achieve production targets at specified quality levels within 
budgeted costs. 

Education: Mechanical Engineering Graduate preferably with training in Industrial Engineering/Manufacturing 
Management. 

Experience: 5-7 years in manufacture of precision electronic parts/components. Ability to train and develop the work 
force to achieve performance and quality levels comparable with the best world-wide, development ot healthy 
industrial relations and supervision of plant accounting and materials management, plant maintenance, tooling, 
jigging and automation. 

PLANT ENGINEER 

Responsible for developing and preserving the plant equipment productive capacity. 

Education: Graduate or Diploma in Mech./Elec. Engineering. 

Experience: 4-5 years in design, selection, installation, commissioning and maintenance of plant, machinery and 
tooling for precision component manufacture and assembly, with capability to upgrade and automat machinery for 
productivity improvement. 

SR. PRODUCT ENGINEER 

Responsible for production design and applications and support, testing QC instrumentation. 

Education: Graduate in Electronics. 

Experience: 4-5 years in electronics component industry in design/testing instrumentation/QC. 

Positions carry opportunities for training in Japan. Starting salaries will be commensurate with qualifications, 
experience and resjjonsibilities. The company will assist in providing accommodation. 

Please apply in strict confidence within 10 days giving full details of age, qualifications, experience, salary drawn and 
expected to: 

Director, K.L. Industries Ltd., 15/197, Civil Lines, Kanpur-208001 
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WS INSULATORS 
OF INDIA LIMITED 
ELECTRONICS DIVISION 
BANGALORE 


W S Insulators is an internationally known 
manufacturer of electrical equipment. The 
Electronics Division is the newest member of the 
group and has ambitious growth plans. It is 
currently engaged in the implementation of 
projects to manufacture Power Line Carrier 
Communication Systems under licence from 
Siemens AG of West Germany, EPABX under 
licence from C-DOT, and several other new 
ventures. WSI is accordingly strengthening its 
Technical and Management teams, and requires 
the following personnel 

Senior Engineer (Switching Equipment) 

Post involves overall responsibility for projects on 
design, testing, and systems engineering of 
switching equipment. Previous experience of 6/7 
years in Development/Testing of Micro Processor 
based Telecommunication Equipment is required. 
Experience in the switching area is desirable 


Senior Engineer (Quality Assurance) 

Post involves overall responsibility for total quality 
assurance functions like I G inspection, reliability 
studies, failure analysis, quality documentation, 
etc. Previous experience of at least 5 years in the 
same area in a reputed electronics industry is 
required. 


Senior Engineer (Production Control) 

Post involves responsibility for methods/process 
planning, shop planning, vendor development, 
etc. Previous experience of 6/7 years in the 
Production Control Department of a reputed 
electronics industry is required. 

Engineers (Planning, Production) 

Posts involve active participation in time bound 
projects in the above areas. Previous experience 
of 2/3 years is required. 


For all the posts, the minimum educational 
qualification required is a Degree in Engineering/ 
Electronics. 


An attractive remuneration package will be 
offered. Applications may be made within 10 days 
to: 


The Divisional Manager 

W S Insulators of India Limited 

(Electronics Division) 

l^yayamahai Extension 
re 560 046 


PRODUCT DEVELOPMENT 
GROUP 

Televisions Videos 
Home Electronics 

A leading multiproduct electronic consumer products 
manufacturing company with marketing operations 
spread all over the country wishes to organise a PRO¬ 
DUCT DEVELOPMENT GROUP consisting of A to 6 elec¬ 
tronics R&D Engineers of varied experience. Atleast 6 
months in a year, the group will be assisted by Japanese 
Engineers who will be specially deputed by their colla¬ 
borators The group will have an independent capital 
and operating budget and will report directly tothe Chief 
Executive The prime responsibility of the group will be 
to improve the existing products and develop new pro¬ 
ducts for providing sti ategic leadership to the company 
Tno gioup will be based in Delhi 

Applicants must have a degree in electronics and be 
familiar with latest integrated circuits and other semi 
conductor devices used in televisions, videos and home 
electronics appliances Compensation will be in propor 
lion to applicants' talent and experience 
Apply within 15 days, giving full details of age, qualifica¬ 
tions, experience and present salary drawn, to 


Marketing©' Management 
- - Services 

36-C, Connaught Place, New Delhi-110001 


TV SIGNAL BOOSTERS & 
VOLTAGE STABILISERS 

FOR TV, VCR. REFRIGERATORS, AIR-CONDITIONERS 


AUTOMATIC STABILISERS 
FOR TV & VCR BOTH 


ELECTRONIC INSTRUMENTS & CONTROLS 

4319 3, Ansari Road. Daryaganj. New Delhi-110002 
Phones: 279663, 274928 

AuthorlMd Stockist*; 

(DELHI): G C G Electronics, L Rai Market, Anand Motor Co., L. Rai Mkt. 
(JHANSI) Jem Agencies, Seder Ba/ar. (RANCHI): Raj Tfading Co., Hatia 
Station Road (SILLIGURI): Elmcon (Sales) Corporation. Hill Cart Road 
(RAJAHMUNDRV): Mullard Electronics, T Nagar 
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National 

TV Testing Instruments 




Single trace 
Monitor Scope 
VP-3830 A/H 

• 9 inch CRT • DC«~10kHz 
(vcrtu al). 5mV, 50mV/crti 
(VP-3830H, ImV, 
lOmV/OIV) • DC—1kHz 
(horizontal) O.IV/cm 

• 221 (H)« 223(W) x 
300(D) mm 

•Weight, approx bKg. 


SIF/VIF/Chroma 
Sweep Generator 
VP-8800 C 

• Accurate pulse markers, 
5 Vp-p output j level 
(75/T.nutput Impedance) 

• 10V SCOPE output, 
triangle wave.lOkA or 
more impedance 

• 150(H)*210(W)*350(D) 


VHF TV Sweep Generator • {#- ■ (75JToutput impedance) 

VP-862A ! f ,5" j I • iov scope output, 

• 13 channels, 10-240 MHz J j W ,rianglewav ; 10kA °' 

• 120 dB output level Ic*"' 'j ' ‘g“ f • iso(H)*2io(W)*350(D) 

• Marker frequency, S pulse markers. 1 Jf mm 

• 100(H) x C 430 (W) x 250 (D) mm. * W *" Bht ' * Ppr011 * “* 

Weight, approx. 5 kg- 

Send enquiries against your Import Licence and write for details to Local Representatives. 


> Weight, appro*. 9 kg. 


Associated Electrical Agencies 































DIGITAL IC 
TESTER 4024 D 


High speed and 
excellent performance 



Features 

• Microprocessor controlled and pre-programmed to test 
various types of gates, flip-flops, buffers, latches, 
multiplexers, shift registers, counters, etc 

• Automatic functional testing ot both TTL and CMOS ICs 
(Pre-programmed for full range of popular ICs) 

• Self check facility to check internal hardware 

• Provides continuous checking of IC and automatic 
identification of power pins 

• Automatic Identification of inserted IC/its functional 
equivalent 

• Trainer Mode to study the truth-tables (I/O relationship) of the 
IC under test, using single step mode 

• Audio alarm for fault indication 

• Facility to test ICs under Loaded Condition-Automatic 
selection of loads (FANOUT CAPABILITY) 

• Easy expansion for new IC's in future using tape load, eproms 
Plus optional feature like logic level testing over 
recommended supply voltage range, convenient print out 
and provision lor testing IC under wide temperature range 
etc 

For further details or demonstration, please contact, 


RC INFORMATION TECHNOLOGY 
SYSTEMS PVT LTD 


HO 1413 Dalamal Tower, Nariman Point, Bombay 400021 
Phone. 244286. Telex: 011-5858 KELY-IN 
WORKS 67/3 Kanakpura Road, Bangalore 560 078 
Phone 42 333, Telex: 0845-8034 ORCE IN 

Other RC Products: 

Digital IC Testers, PID Controllers, Temp. Controller/ 
Indicators Digital Panel Meters, Tachometers, 
Emulators. 

DEALER INQUIRIES SOLICITED. 



The 16 bit trainer 
that understands you. 
Whether its specs or price 

Take the 16 bit trainers you get In the market. Tall 
performance claims - that don't work out. Prices that 
seem low - till the ’extras' add on. Delivery schedules 
- that are rarely kept. Support - that Just isn't around. 
Then look at MICROMAX'S Tiny 8886 

e 8086 / 8088 at 5 MHZ on the same board with easy 
strap change 

e 16 K bytes ROM, 16 K bytes RAM expandable to 256 K 
on board upper & lower bus 

• 48 parallel I/O lines, serial I/O, audio cassette l/F, 
Timer 

• On board on line EPROM writing of 2716 through 256 

• Price - Rs.6300 1- (Only taxes extra). 

8 bit yU#trainers - 'tiny 85’ and ‘tiny Z 80' - only 
R&2950/- each 

SUPPORT 

INTERFACES: 


• 12 bit A/D & 8 bit D/A 

• 8 bit A/D & 8 bit D/A 

• Numeric printer l/F 

• I/O Monitor 


• IC Tester 

• 8748 / 8755 programming 

• 64 KB Dynamic RAM 

• 2815/16/17 programming 


• Ten interface cards as per CEDT Bangalore specs 
DEVELOPMENT AIDS 

• ROM emulator for 2716/32/64 

• General purpose CPU boards on ’8085' & 2 80* 



micromax 

for maximum in micros 

A 3/21. Rajmayoor (No. 2) C.HS. 
Erandavana Gaothan, 

PUNE 411004. 
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Selectivity of quality Parts today means increased 
sales tomorrow 


Murata Japan offers quality components for Colour Television, B/W Television, 
Mechanical/Electronic Tuners, Key Telephone and VCR. 


The application of rigio tests and spot 
checks that ensure quality control are 
standard procedures at Murata. Highly 
aufomafed machines and processing 
techniques, lead to volume production 
at Murata That is how Murata offers 
you quality components, that too at 
competitive price for: 

Colour Television 

• VHF-UHF Electronic Tuner Part No 
TUMUF4EC-703 

• EHT Transformer with integrated 
high voltage focus and screen 
adjusting potentiometer Part No 
MSH1FCF 

• SAW Filter Part No, SAF38.9MVB70Z 

• Ceramic Filter Part No, SFE5.5MB 

• Ceramic Trap Part No. TPS5.5MB 

• Ceramic Discriminator Part No. 
CDA5.5MD3 


• Posistor for degausing Part No PTH 
BG180M290 

• High Voltage Focus and Screen 
Adjusting Potentiometer Part No 
MHF 002-63B 

Black & White Television 

• EHT 

• VHF Electronic Tuner 

• SAW & Ceramic Filters 

• 15KV & 20KV Fast turn-on rectifiers 

Mechanical/Electronic Tuner 

• Miniature Ceramic Capacitors 

• Feed Thru Capacitors 

Key Telephone 

• Piezo Ringer 

• Ceralock Filter 

• Piezo Speaker 


Video Cassette Recorder 

• AC Line Filter 

• EMI Suppression Filter 

• Tuner 

• Capacitor/Resistor Neiwoms 

• Piezo Electric Sensor 

Majority of above components are 
allowed for import under Open General 
Licence (per appendix 6 list 8 Part 1) 
Custom duty is @ 50 percent ad val¬ 
orem per custom notice No 36/85 
dated 28.2 1985 

As Indian agents of Murata Mfg Co 
Ltd., Japan, we can immediately 
quote you competitive price and 
reasonable delivery tor above compo¬ 
nents. Why not to contact us today n 


tnttF lnta 


There it no equal 



Inde Associates 
202, Vikram Tower 
Rajendra Place 
New. Delhi 110 008 
Phone 5719087,5714176 
Telex . 031-62126 AB INDE IN 


Inde Associa'es 

16 Rest House Crescent 

Bangalore 560 001 

Phone. 579289 

Telex 0845-8084 AB INDE IN 

(covers southern India) 


Committed to service 


KAVE-ti 










NOW AVAILABLE 



AN INTRO¬ 
DUCTION 
TO MICRO¬ 
PROCESSORS 

FROM CHIPS TO 
SYSTEMS 

By Rodnay Zaks 


f Price:\ 
f Rs 52/- 1 
\576 Pages# 


Ate you intrigued by the mystery and power of microprocessors’’ This 
boautituliy illustrated edition of a SYBEX bestseller takes you on a fast- 
paced adventure through the fundamental concepts and inner workings of a 
microcomputer. All aspects of microprocessors and related components are 
described in easy-to-understand terms, internal operation, memories, peri¬ 
pheral chips, system interconnect, microprocessor applications, program¬ 
ming, interfacing and system development 
This book is written for evoryone who wants to understand how a micro¬ 
processor operates and how a complete system is assembled from chips. In 
particular, it is an important resource for students, scientists, and engineers, 

• well as the nontechnical reader. Surprisingly, no preliminary knowledge 
of computer 01 microprocessot technology is needed to understand this 
book The concepts are carefully defined, each in turn, and the next is 
prosonted in a simple and progressive way 
The information piosented is applicable to any microprocessor although 
many specific examples are given You are introduced to concepts and 
design principles common to all microprocessors You are given the stand¬ 
ard rules of design and shown how they apply to various microprocessors. 
You are shown both the differences between various microprocessors, and 
the advantages and disadvantages of specific microprocessors 
This book is organised to introduce you quickly and effectively to the Inner 
workings of a microprocessor It will help you understand how a micropro¬ 
cessor works, even if you have had no prior experience with electronics 
Its chapter provides you the basic definition to understand microproces¬ 
sor, takes you inside the microprocessors, examines the other components 
that make up a complete system from the memory chips, advantages and 
disadvantages of the various microprocessors available, how to put together 
a system easily and rapidly, mam application areas for microprocessor 
connecting the system to the outside world and programming if (interfacing 
techniques, microprocessor programming assembly and high-level pro¬ 
gramming). techniques necessary for connecting the main input/output 
devices and peripherals, basic definition and techniques for programming 
microprocessor resources available in assembly language and survey high 
level language tools available for efficiently developing a system and also 
forecasts future developments. 

Microprocessor technology has beocme an essential component of the 
industrial world today. It is the author's contention that it is possible to learn 
about microprocessors in a short tune. This book represents^_g^(J^ 
a step m that direction 


CHAPTERS Fundamental Concepts. Internal operation of a Micropro¬ 
cessor. System Components Comparative Microprocessor Evalua¬ 
tion System Interconnect Microprocessor Applications. Interlacing 
Techniques MicroprocsesOfProgremmlng. Assembly and High-Level 
Programming. SyfjiwniCwtetOpment. The Future. Appendices. Index 
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POWER 

SUPPLIES 

SWITCHING 
REGULATORS 
INVERTERS & 
CONVERTERS 

By Irving M. Gottlieb 


Price: 
Rs 60/- 
438 Pages 


e A comprehensive guide to operating power sources used in applications 
from TV sets to computers. 

e Technical data and operating techniques from a wide range of sources 
collected into one convenient handbook. 

• Shows how integrated circuit technology has simplified the design of 
switching type power supplies to make them more affordable as well as 
more efficient 

• Contains the details and depth required by the professional, the basic 
explanations and advice needed by hobbyists 

Here, one easy-to-use volume is the most complete and up-to-date infor¬ 
mation available on switching regulators and power supplies. Written and 
compiled by an author who is one of the most knowledgeableand respected 
authorities in the field, this is anessential tool for radio amateurs, electronics 

experiments, and computer hobbyists. as well as for electronics 

technicians and engineers. 

Nowhere else can you tind such a wide range of related technical data and 
practical applications of electronic equipment operating power. Whether 
you are building a homebrew radio transmitter, adding hardwaie capabili¬ 
ties to your computer, or are involved in state-of-the-art electronic design, 
you can count on finding exactly the advice and information you need. Plus, 
you will get hands-on-experience working in inverter, converter, and power 
supply circuitry with the wealth of circuit diagrams (many with parts lists) 
included here 

With such a large portion of today’s electronic equipment deriving their 
operating power from regulated supplies using Inverters and converters— 
TV sets, radio transmitters, computers, electronic ovens, and more—you 
owe it to yourself to stay in step with all the latest developments. This 
exceptional guide-book gives you both technical data and practical applica¬ 
tions in one power-packed volume. 

-CONTENTS-. ,, ■ 

CHAPTERS, Introduction. Inverters and Converters An Overview. 
Theory. Inverter and Converter Design. Transistor Inverter and Con¬ 
verter Applications. Thyristor Inverter and Converter Applications. 
Switching-Type Power Supplies. An Overview. Theory. Switching- 
Type Power Supplies. Noise Considerations. Switching AC Voltages. 
Switching DC Voltages. Passive Switching Components. Semicon¬ 
ductor Switching Components. Voltage References and Comparators. 
Switching Regulator Design. Rectifier Circuit Design. Switching-Type 
Power Supply Applications. Appendix A Greek Symbols. Appendix B 
Voltage or Current Ratios vs. Power Ratio and Decibels. Index. 
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Amateur Radio 
Regulations 


AO Amateur radio is becoming increasingly popular 
rnm\9 as a hobby in India yet few have complete 
knowledge about the government rules and regulations 
in this regard. This article familiarises prospective hams 
with such policies and advises them how to import their 
hamming equipment. „ ^ 

—Ashok Bai/al, VU2AE Y 




A Zero-Cost, Infinite-Life 
Soldering Iron 


Afi Most electronic experimenters usually have a vast 
HO collection of burnt out soldering irons-generally 
a result of the wide variations in the supply voltages in 
metropolitan cities. This article describes a method 
for reconditioning damaged soldering irons so that 
hobbyists can experiment without fear of failure. 

P. Narasimha Rao 


Envelope Follower for 
Guitars and Organs 


M lt is very difficult for amateur guitarists to obtain 
electronic gadgets since they are not made 
locally. This project for an envelope follower produces 
an effect similar to wah-wah, except that it is auto¬ 
mated. Though designed for guitars, it is equally 
suitable for organs. 

— D. Gowdama Chandran 
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Your right connection for 
solder and solderless connections 

The Cooper Group, Germany offers 
reliable Soldering, Desoldering and Wire-Wrap tools. 



Gardner Denver Wire-Wrap tools are 
designed for high density solderless 
interconnections as per international 
standards DIN 41611, IEC 352, MIL. 
STD 1130. Range includes : 

• 14 YB2 Series heavy duty, mains 
operated wire wrap tools for 
production usage 


• 14 GlSeries light weight, mains 
operated wire-wrap tools for 
miniwrap application 

• 14 R2 Series battery powered, wire 
wrap tools for field repair 

• 34 AWG pneumatic wire-wrap tool 
for high-density interconnections 

• 14 YMl Series pneumatic wire-wrap 
tools for horizontal wrapping 


• 14 YP ! Series air powered tools for 

continMbs high production use 

Thcr« is no equal 


ante BasBcintas 

, T, Committed tOStfrvH,** 




Weller WECP-20 temperature- 
controlled Soldering Station is for safe 
soldering of highly sensitive electronic 
components and quality assembly of 
PCB’s. 

Weller EC2002 Soldering Station is 
meant for ultra sensitive soldering jobs 
in research and development work 
which demand continuous monitoring 
of working temperature digitally. 

Weller WMCP - EC miniature 
soldering Station is for micro¬ 
electronics jobs. 

Weller AG 700 hot air station is for 
soldering of flat packs, to wire wrap 
posts, and shrinking of insulating 
tubes. 

Weller Heat-a Print station is for 
soldering and desoldering of hybrid 
circuits. 


Weller DS701 Desoldering and 
Soldering Station is designed for 
soldering and desoldering of sensitive 
MOSFET IC’s without risk of 
damaging them. 

Weller VP 801 EC Desoldering Station 
has built in vacuum pump. Nine 
different desoldering nozzles handle all 
types of desoldering jobs including 
desoldering or flat-pack (two sided) 
IC's and quad-packs (four-sided) IC’s. 

Soldering, Desoldering and Wire- 
Wrap Tools are allowed on Open 
General Licence per current 
import policy. Custom duty is 
levied @ 20 percent ad valorem. 

Get in touch with us today to buy 
best Soldering, Desoldering and 
Wire-Wrap tools. 


Inde Associates 
202,Vikram Tower 
Ragendra Place 
New Delhi 110 008 
Telephone 5719087, 5714176 
Telex 031-62126 AB INDE IN 


Inde Associates 

16, Rest House Crescent 

Bangalore 560 001 

Telephone 579289 

Telex: 0845-8084 AB INDE IN 

(covers southern India) 
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Soma Appreciations 

I have just started taking interest in making 
electronic projects and gadgets. EFY has 
attracted my attention to the world of elec¬ 
tronics. l have constructed some easy-to- 
make projects on my own. 

Convey my thanks to Mr A. Subrahmanyam 
for the article on Troublesome Tubelight’. It 
is working very well. 

SUNIL G. KRIPLANI 
Bombay 

□ The article on ‘Quick 741 and IC555Tester’ 
by Mr Anupam Saurabh which was published 
in the issue of March was found very interest¬ 
ing. I think you should publish more articles 
like this. 

A. RAGHUNATHAN 
Karaikudi 

Available: PCS Factory and 2-way 
VHF/UHF Equipment 

We wish to enquire whether you could, 
through your good office, locate suitable par¬ 
ties who are interested in: (1) VHF/UHF FM 
2-way radiotelephone, repeater, telemetry 
etc, and (2) single-sided PCB factory. 

MPE Electronics currently manufacture 
2-way VHF/UHF radio and are looking for 
possible venture to sell these merchandise to 
the Indian market. 

We also have a subsidiary, producing 
singie-sided PCBs. We are looking forward to 
sell the whole factory with semi-auto line, 
capacity: 5000 to 8000 sq. m per month, 26 
days. S hours per day. 

J.C. LIM 
General Manager 
MPE Electronics Re Ltd 
45 Kallang Pudding Road 
*> 07-04 Alpha Building 
Singapore 1334 

Guide to BASIC 

Continuing from my article in the January 
issue of EFY entitled 'A Simplified Guide to 
Computer Programming in basic I’ve written 
a fairly simple program to illustrate some of 
the points that were raised. Your readers 
should quite easily (I!??) be able to follow the 
listing below which is for the BBC Micro/Acom 
Electron. 

The program is entitled ‘Yes Mr President', 
and with certain changes works on the Apple, 
TRS-B0, ZX-Spectrum, VIC and PET 
computers. 

You are the President of a small island and 
your aim is to survive for 10 years in office. 
You are financed by gold mines, each worth 
£100, which are available to you to sell at any 
time to raise capital. You are responsible tor 
feeding and educating your people. If you do 
not feed or educate them then they are likely 
to depose youl 

Beware... every now-and-again your island 
is invaded by mosquitos which eat the main 
crop of your land and thus cause hardship 
and death to your people; you are required to 
help them with finance, if your people are 
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satisfied with your performance then each 
year you will be rewarded with £1500 with 
which you can buy gold mines for a mere £25 
and then resell them for £100 How's that for 
solving the world's problems' 

See it you can survive 10 years in office. Try 
to expand the program to accommodate more 
random and unforeseen events (like the mos¬ 
quitos) Since this program is designed to 
work on a number of computers, the print 
statements may be too long lor some of them. 
You can shorten them to suit your machine 
Good Luck' 

P. SHARMA 
Middlesex, UK 

SWL Using Oomsstic Receiver 

It is really a great experience to be able to tune 
to the ham bands with a domestic receiver I 
copied a lot of SSB (single side-band) ama- 
leui stations during the past *ew days using 
my National Panasonic . 3-band domestic 
receiver (with cassette recorder) by providing 
the necessary iniection voltage from the local 
oscillaloi o' a 2-band pocket receiver set 
(Paman-batsman) I just tune this receiver to 
heterodyne with the ham band frequency and 
successfully use it as a beat frequency oscil¬ 
lator (BFO) 

Coupling to the detector stage of the main 
recpitiff is done only by keeping it near the 
recvjaH#r The BFO unit works very efficiently 


£ 


on the strong SSB signals but the weak SSB 
signals are somewhat suppressed For read¬ 
ers' information, I am giving some details 
about what I have monitored during the past 
few days I hope the hams who have been 
logging the activities will find my information 
correct' 

The first OMI copied on February 7 atabout 
2339 1ST was Bobu' from the QTH Belgaum 
with a call sign VU2PNU I heard him with a 
QSA report of 5 and 7 here when he was 
calling a CQ He was using a ICOM 1C 751 
shack with a simple dipole antenna He was 
responded by VU2BSB from New Delhi 
whose handle was 'Balwant' VU2PNU talked 
to VU2BSB and 'Raj' from Bangalore and the 
signal reports given by him to both of them 
respectively were 53 and 59 

At about 0002 1ST, VU2PNU asked 
VU2KOC to go ahead. VU2KOC welcomed 
VU2PNU, VU2BSB and VU2RSD at the same 
time from the QTH Belgaum (same as Bebu) 
and told Balwant that it was already morning, 
so he wished him a very good morning and 
told him that he was coming very fantastic. 
VU2KOC gave the signal report as 57 to 58 to 
VU2BSB and wondered how Bebu was not 
copying VU2BSB as him So he thought the 
reports to be critical for VU2BSB. VU2KOC 
introduced himself to VU2BSB as Ompra- 
kash. At about 0008 1ST, VU2PNU explained 
the fact why both of them (VU2PNU and 


VU2KOC) from the same QTH received 
VU2BSB from New Delhi with a different sig¬ 
nal report. According to hifn, both their anten¬ 
nae were simple dipoles, but his antenna 
direction was East-West while the antenna 
direction of VU2KOC was South-North; so 
VU2KOC was copying VU2BSB fantastic! 

On February 8. I monitored the QSO 
between VU2HSM and UB4CWW at about 
20491ST until 20521ST. VU2HSM was coming 
very loud and clear from Alleppey, South 
India near the Arabian Sea (as he told the 
Russian ham), and his name was Moni (han¬ 
dle) while the handle of the Russian station 
was ‘Yuri’. 

On February 9 at about 2252 1ST, I copied 
the QSO between VU2KYX and 3B8FP. Han¬ 
dle of 3B8FP l heard was 'Rasid' (he perhaps 
came from Mauritius Islands!) VU2KYX was 
talking to VU2GXX and 3B8FP at the same 
time and was sorry to keep Rasid waiting as 
he was transmitting the second half of his 
message. 

Let me mention that I copied all those ama¬ 
teur stations in the 20-metre ham band and 
yet on February 11, it was my good luck that I 
copied a Dutch amateur radio operator—one 
Mr Robbert—who was travelling on a cargo 
ship in the Indian Ocean There was a nice 
QSO going on between Robbert and 
VU2KYX I couldn't copy VU2KYX (whom I 
copied on Feb. 9) but Robbert was coming'to 
me very well I heard him at 1718 UTC (2248 
1ST). His QTH was about 700 miles west from 
Bombay and the exact position he gave to 
VU2KYX after he looked at a display in the 
radio room was 17.42 North and 64.08 East at 
about 1723 UTC. Robbert was bound for Iran 
l could not copy Robbert’s call sign but it was 
somewhat like PA3DA or PA3DKL followed 
by the words 'Maritime Mobile'. (I would be 
very glad if somebody give me his exact 'call- 
sign'!) Robbert talked to VU2KYX on different 
subjects and l really enjoyed him He was a 
very jolly person. He talked about IBM and 
Apple computers, about his native country— 
the Netherlands. He told VU2KYXthat he lives 
m the centre of the Netherlands, in a place 
called 'Culemborg' 

At about 1840 UTC, Robbert was called by 
VU2YU and the QSO lasted only for five min¬ 
utes. Robbert told VU2YU that he met five to 
six hams from Bangalore and that he copied 
VU2YU with a report of 59 -and with good 
modulation. He told VU2KYX that they had a 
satellite communication system in their cargo 
ship which was out of order since January 14. 
Robbert ceased his transmission at about 
1845 UTC. 

On February 13 at about 0230 UTC, I moni¬ 
tored the QSO between AP2MQ (handle: 
Mansur, QTH: Lahore) and JA5AUC. AP2MQ 
was also talking to JA30CD, VS6HF. 

I have been doing DXing in the last four or 
five months on the broadcast bands only. I 
came to the exciting world of ham bands with 
the same domestic receiver with a 6-metre 
long omnidirectional simple vertical antenna. 
This is a great achievement for mo; and the 
credit goes to 'EFY' solely! 

SANDEEP BARUAI-I 
Suwonee Path, Lachit Nagar, 
Guwahati 781007 (Assam) 
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PACIFIC alone give* you impeccable Accuracy and Reliance 

PACIFIC L-C-R Meters come with an assurance of high performance standards, absolute dependence and snag-free operations m all applications you can now free 
yourself from the pain-states of conventional (almost obsolete) L-C-R Bridges Here's the state-of-the-art answer from PACIFIC L-C-R Meters-most easy to operate 
-for direct and instantaneous measurements with high degree accuracy. 

And above all, Pacific Instruments are made rugged, to give you long lasting, trouble-free performance for years, backed-up with a quick efficient After Sales Service 


HUNDREDS IN USE THROUGHOUT THE COUNTRY— IN INDUSTRIES, DEFENCE, R&D ESTABLISHMENTS, 
TECHNICAL INSTITUTIONS AND THE LIKE. 


VARIOUS MODELS TO CHOOSE FROM 

Model No. 

M.CR8 

PLCR8A 

Plat SB 

PICRIC 

Range 

Resolution 

0-2#iF/2H/2Mf) 

0 1pF/0. IjiH/O.in 

0-20,000(jf/2,OOOH / r-OM 1 i 
O.lpf/O.IjiH/O.m 

O-20,000uF/2,{XX)H/20Mn 

o.ipF/oi M H/om 

Tan A 

0-20,000#iF/2,000H/20MO 

0.1 pF/0.1 /uH/0 1 m£l 
Simultaneous display of 
Parameters & Tan S 


Our other Products: 

• Single and Dual Trace Oscilloscopes • Signal Generators • R.F. 
Generators* Function Generators • Digital Frequency Counters • Digital 
Micro Voltmeters • Decade Capacitance, Inductance, & Resistance Boxes 

• Digital Panel meters and Multimeters. 


A product from: PACIFIC ELECTRONICS 

10-3-6, Marredpally (East), 
Secunderabad - 500026 

Marketed by. 



DIGITAL 

PROMOTERS 

108, Sahyos, 58 Nehru Place 
New Delhi-110 019. Phone . 6437849 


MEET YOUR NEEDS THE DIGITAL WAY 
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SPEND MORE ENERGY 

DESIGNING LOGIC 

« 



AND LESS EFFORT PROGRAMMING PARTS. 


The new 60 A. 

Data I/O® 1 , ivom imicol now GOA Logic 
I'mqiammer is designed to do one 
thing i .nly .iikJ (.io it vt! i v wo 11 procjmm 
lot IK 

Almost eveiy pn igiammalrle logic 
ilovu o is snpporto.i including PAL'" 1 ', 
and IT t i, 

And its iisor upgradeable as now 
devices hminif available 

Logic pure and simple. 

But what;, really irmarkable about 
the GOA i:. how easily it lets you 
plenum l<>tjic. 

All you have to do is use the menu to 
sried thi’ kind of device you'ie 


progiamming. depress a single 
button to specify programming 
operation, and press the start button 
In less than a second your device is 
programmed And selectable three 
step functional testing ensures it is 
programmed correctly 

Add ABEL™and design the way you 
think. 

Taking advantage of piogrammable 
logic has never been easier 
especially with ABEL. Data I/O's 
high- level design language 

Working with your computer, ABEL 
lets you express your designs in 
Boolean equations, truth tables, state 


diagrams or any combination, 
whatever works best 
lo spend more energy designing 
logic, and less effort programming 
devices, call Trans Marketing Pvt Ltd 
and ask about the 60A Logic 
Programmer It's dedicated to one 
thing only logic pure and simple 
And like every Data I/O product, its 
fully backed by their commitment to 
quality and our service 


Data //O*) is a registered trademark of 
Data I/O Corporation, and PAL® of 
Monolithic Memories.lnc. ABEL rM is a 
trademark of Data I/O Corporation, 


Manufactured by: Marketed and Serviced in India by: Head Office Sterling Centre, 

TRANS 16/2 Or. Annie Besant Road, Bombay 400 018 

MARKETING Tel: 493 8585 Telex : 011 -73724 

Branch Office : 59, Millers Road, Benson Town. 
Bangalore 560 046 Tel. 564389 Telex No. 0845 - 641 


DMA 1/0 


Corporation 

USA 


TLiPL 
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y IN INDIA.... 

Electronic items 
de-reserved 

The government has announced the de¬ 
reservation of 14 items from thesmall- 
scale sector. These include four 
electronic items, viz, TV deflection com¬ 
ponents, electronic cigarette lighters, 
electronic flashguns and hearing aids. 

Besides, in the case of 18 items, 
including TV tuners, the nomenclature 
has been changed keeping in view the 
changed conditions and requirements of 
the industry. The existing nomenclature 
‘TV tuners' has been changed to ‘TV tun¬ 
ers excluding electronic tuners'. This 
would mean that while turret tuner con¬ 
tinues to be in the small-scale, electronic 
tuner is out of it, 

Elcina’s awards for 
excellence 

The Elcina awards for 1985 for excel¬ 
lence in research and development, 
import substitution, exports of elec¬ 
tronic goods and indigenous develop¬ 
ment of capital goods were recently 
presented by Mr Abid Hussain, member, 
Planning Commission. 

Central Electronics Engineering 
Research Institute (CEERI), Pilani, and 
Satwik Electric Controls Pvt Ltd, Nasik 
were adjudged joint winners of the 
award for research and development for 
their pioneering work in electronic 
instrumentation for sugar Industry with 
R&D support provided by the Depart¬ 
ment of Electronics (DoE) under the 
Technology Development Council Pro¬ 
gramme. 

The second prize for R&D went *o 
Continental Device India Ltd (CDIL), 
New Delhi, for its significant contribu¬ 
tion in R&D for improving the existing 
processes for semiconductor devices 
which have certain limitations for high 
reliability applications. These are: front 
metal process which overcomes the 
problems associated with aluminium, 
and tin plated metal-can transistors 
which overcome the problems asso¬ 
ciated with gold-plated parts. 

A special certificate of merit was 
awarded jointly to Bharat Heavy Eiectri- 


.Whot'S 

New. 


cals Ltd (BHEL), Bangalore, and the Uni¬ 
versity of Pune (Physics Department) for 
their noteworthy R&D contribution to 
enhance the manufacturing yields of 
power semiconductor devices by per¬ 
fecting the control of some of their 
dynamic characteristics using electron 
irradiation—a good example of success¬ 
ful cooperation between industry and an 
academic institution in a frontier area of 
technology. 

The award for import substitution was 
given to Rao Insulating Co. Pvt Ltd, Ban¬ 
galore, for its sophisticated PCB facility 
for use in the manufacture of colour TV 
receivers. Hindustan Enterprises, Alla¬ 
habad, received a special certificate of 
merit for its efforts in import substitution 
by manufacturing different types of elec¬ 
tromechanical components and con¬ 
nectors of a wide variety for different 
applications, which h 2 ve been type- 
approved and field-tested. 

Sujata Data Products Pvt Ltd, Secun¬ 
derabad excelled in export of electronic 
goods showing a remarkable export per¬ 
formance by exporting 45 per cent of 
its total production in 1985 totalling Rs 
24.4 million. 

Morris Electronics Limited, Pune was 
chosen for excellence in the indigenous 
development of capital goods by indi- 
genising two major equipment used in 
the manufacture of hard and soft ferrites, 
namely, a high volume rotary calciner 
and an air-fired sintering furnace, result¬ 
ing in significant savings of foreign 
exchange This has led to upgradation of 
local capabilities for the development of 
this industry. 

Second ILT digital 
exchange commissioned 

India’s second Integrated Local-cum- 
Trunk (ILT) digital exchange was com¬ 
missioned recently at Hebbagodi.a rural 
industrial area near Bangalore. This is 
the first exchange of its type to be con¬ 
nected to the communications network 
in Karnataka. The first exchange has 
been installed at Udayamperoor near 
Ernakulam in Kerala. 

The 512-line exchange, which has 
been jointly developed by the Indian 
Telephone Industries (ITI) and the Tele¬ 
communications Research Centre of the 
Department of Telecommunications 
(DoT), will help the subscribers of Heb- 


bagodi to get quick access to the tele¬ 
communication network of the city of 
Bangalore, which hitherto was not 
possible. 

The ILT is specially designed to eco¬ 
nomically serve the low capacity rural 
exchanges and brings the subscribers to 
the national and STD network. Some 
other highlights of this exchange which 
are not available in other exchanges are: 
call alert, call waiting hotline, malicious 
call trace, group hunt, and facility of 
ring-back when free. 

Large-scale manufacture of this 
equipment has been undertaken at ITI’s 
Palghat unit and a number of such 
exchanges wilt be in operation in the 
country's rural network in the near 
future. 

I&B Ministry to monitor 
TV/AIR Projects 

To ensure speedy implementation of the 
government policy to expand the radio 
and TV network, the Ministry of Informa¬ 
tion and Broadcasting will monitor the 
progress of the schemes every month. 

This was decided at the fourth annual 
Conference of the Officers of the Civil 
Construction Wing (CCW) of AIR which 
met recently. 

The conference was held to discuss 
the action plans of various civil and elec¬ 
trical works of AIR Doordarshan and 
other media units of the Ministry of l&B, 
so as to achieve the targets assigned for 
the Seventh Five-year Plan. 

Public data network 
commissioned 

The first packet-switched experimental 
data network was recently commissi¬ 
oned by the communications minister, 
Mr Ram Niwas Mirdha The versatile net¬ 
work offers a range of facilities to its 
subscribers, including transmission of 
videotex, facsimile and other telematic 
services. It will permit message transfer, 
interactive access to a distant computer 
and computer to computer communica¬ 
tions. 

Set up jointly by the Telecom 
Research Centre and TCIL, packet 
switching is a state-of-the-art technique 
for public data networks. It enables data 
communications on a real-time basis. In 
the initial trial stages, the service will be 
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offered to a limited number of subscrib¬ 
es m Delhi, Bombay and Madras, free of 
charge, to enable the Department of Tele¬ 
communications to collect data on the 
type, pattern and volume of traffic, and 
also get feedback from the subscribers 
regarding any improvements or changes 
for greater utility of the service 

T he network will provide a new service 
of electronic mail box In this facility, a 
message sent across the network can be 
retrieved by the addressee at his conve¬ 
nience Privacy will be ensured as the 
message would be available only after a 
code check 

Access to the network would be possi¬ 
ble in several different ways. One would 
be a direct one to any one node on the 
line Phone subscribers will have access 
through the public-switched telephone 
network. The system can also be used 
through the telex machine. 

The entire data communication soft¬ 
ware for this service has been developed 
by TOIL, This includes switching soft¬ 
ware, packet assembler and disas¬ 
sembler (PAD) software, electronic 
mail-box software, network manage¬ 
ment centre software which includes 
network configuration and control, net¬ 
work status monitoring, statistical and 
accounting data collection, accounting 
and traffic analysis and telex interfe¬ 
rence. 

Based on the results of this experi¬ 
ment a bigger network is proposed 
within the next two years with eight 
nodes at Bombay, Delhi, Calcutta, Mad¬ 
ras, Bangalore, Hyderabad, Pune and 
Ahmedabad. These nodes will link 20 cities 
ail over the country, providing a. wide¬ 
spread public data network which will 
also provide international access 

Telecom production 
touches a new high 

The four telecommunication factories 
located at Bombay, Calcutta, Jabalpur 
and Bhilai achieved production worth Rs 
334 million during the year 1984-85 as 
compared to Rs 324.2 million during the 
previous year. This is the highest pro¬ 
duction achieved so far. The factories 
achieved production aggregating Rs 
242 9 million up to December 1985 
against the annual target of Rs 394 
million 

These factories manufacture a variety 
of equipments like manual trunk and 
local exchanges, PBX boards, coin box 
telephones, switchboard cords, DP 
boxes, CT boxes, line stores, telegraph 
equipment, microwave towers (steel lat¬ 
tice type) etc used as inputs for develop¬ 
ment and operation of telecommunica¬ 


tion services. 

The organisation has embarked upon 
an ambitious modernisation programme 
which includes (i) setting up of modern 
galvanising plants at Calcutta and Jabal¬ 
pur, (ti) setting up of a modem inte¬ 
grated tube making plant at Jabalpur, 
(in) manufacture of modern cable termi¬ 
nation boxes at Calcutta; and (iv) setting 
up of a modern mechanised foundry at 
Kharagpur in West Bengal. 

A contract was finalised with a West 
German firm Krone for the supply of 
plant and machinery and transfer of know¬ 
how for the manufacture of modern 
cable termination boxes in the telecom 
factory at Calcutta. The staff has been 
trained in West Germany for the 
purpose. 

India's ambitious space 
programme 

India proposes to launch three specific 
purpose satellites a year during the next 
decade. This ambitious scheme is most 
likely to begin during August- 
September this year with the launching 
of the five-stage augmented satellite 
launch vehicle (ASLV) carrying a pay- 
load of 150 kg. 

According to Dr Suresh Chandra 
Gupta, director, Vikram Sarabhai Space 
Centre (VSSC) at Thumbs near Trivan¬ 
drum, these satellites will be used exclu¬ 
sively for communications, remote 
sensing and back-ups. The Indian 
industry—both in the public and private 
sector -will be involved in this venture in 
order to make the country totally self- 
reliant. 

The industry's opportunities lie in 


areas like mechanical fabrication, deve¬ 
lopment of newer propellant formula¬ 
tions, polymers, special chemicals and 
electronics. The industry has already 
fabricated components for the first three 
stages of a launch vehicle while VSSC 
in-house research techniques are used 
for the final two stages. 

According to Indian Space Research 
Organiation’s (ISRO) plans, two ASLVs 
and two polar satellite launch vehicles 
(PSLVs) should be in orbit by the turn of 
the present decade. Instead of the pres¬ 
ent optical and near infra-red images, 
the future satellites will have microwave 
facilities. 

India to make earth 
stations soon 

India will manufacture for the first time 
low-cost earth stations with US collabo¬ 
ration The US government has given the 
green signal to the Equitorial Inc., the 
only company in the world which has 
this technology, to go ahead with the 
collaboration arrangements. The Indian 
Telephone Industries (ITI), a public sec¬ 
tor undertaking underthe Department of 
Telecommunications, will be the Indian 
partner. An agreement is expected to be 
signed soon. 

Under the agreement, the Equitorial 
Inc. has agreed to transfer knowhow for 
the manufacture of the earth stations. 
What is more, the two companies will 
manufacture these stations for exports. 

The technology transfer isexpected to 
be in a phased manner. Initially, 127 sta¬ 
tions would he imported in CKD and 
assembled here to meet the immediate 
needs of the National Informatics Centre 


Major Duty Reliefs to Electroeies Indsstry 


The Ministry of Finance recently 
announced a series of post-budget con¬ 
cessions to trade and industry which will 
cost the exchequer a loss of Rs 1000 mil¬ 
lion per year. A major share of the reliefs— 
to the extent of Rs 600 million—has gone 
to the electronics industry, where the cus¬ 
toms duties have been drastically 
reduced. 

The Ministry of Finance has evolved a 
customs tariff structure relating to raw 
materials, piece parts and components for 
the electronics industry in consultation 
with the Department of Electronics. 

Raw materials and piece parts will now 
carry customs duty of 30 per cent and 45 
per cent ad valorem respectively. 

Capital goods for modernisation of the 
electronics industry will carry a conces¬ 
sional duty of 55 per cant ad va/orfm. 
Moulds, tools and dies for the electronics 


industry will also attract 55 par can! ad 
valorem. 

The general rate of duty of auihMftSsin' 
computers Is being reduced frowJBgper 
cent to 160 per cent a# vetavm. - 

Components by wpy of spares of gpm- 
puter peripherals will now lttractJS'per 
cent ad valorem. 

On the excise side, the special scheme 
for radios and trenaiator sstsof valua nbt 
exceeding Rs 165 per eet ip being wlth- 
drawn. These goods have ilieedy bdan 
included in. the general email<eeBle 
exemption scheme. ■ & : 

' These concessions ere a result of the 
diecusslons between the finance minleier, 
and representativea of trade and industry 
in opan-house meeting* hstd from timato * 
time- These tahefe awaxpected togive a 
boost toth*lndlgioqu*Jfid«stry «wf*D» 
encouragecc mpsg t l ioa.: 
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(NIC). NIC proposes to instal about 400 
such stations in the rural areas to con¬ 
nect them with the rest of the country 
and the computer network through 
satellite. The cost of each station will be 
Rs 75,000. 

It is for the first time that the US com¬ 
pany has agreed to transfer the know¬ 
how for which it enjoys a monopoly 
throughout the world. It is the only-com¬ 
pany which specialises in the spread 
spectrum technology that enables link¬ 
ing of at least 2000 terminals on to the 
satellite through the earth station. These 
terminals can be placed on the satellite 
together. Thus it offers a wider coverage 
of computer linkages. 

Keltron’s new chairman 

Mr Thomas Kora took over as the chair¬ 
man of the Kerala State Electronics 
Development Corporation (Keltron) on 
June 14, 1986. Besides his present 
assignment, Mr Kora is also the commis¬ 
sioner for Electronics Development in 
Kerala. 

Mr Kora succeeds the first chairman of 
Keltron, Mr K.P.P. Nambiar, who 
resigned in February 1985 to take over as 
the chairman of the Indian Telephone 
Industries, Bangalore. For over one year, 
Keltron has been more or less headless 
although Mr P.G. Muralidharan, Indus¬ 
trial Development commissioner, was 
acting as the corporation’s chairman. 

CLIK executive committee 

The Consortium of Electronics Indus¬ 
tries (Karnataka) selected its new execu¬ 
tive committee for the year 1986 at an 
annual general meeting held recently. 

Mr B.J. Shreedhara was elected presi¬ 
dent in place of Mr Surendra P. Kamath 
who is the outgoing president. Mr H.S. 
Nagaraj was chosen as the vice- 
president. Other selected members were 
Mr B.T. Tukol (honorary general secre¬ 
tary), Mr S. Jayaram (joint secretary) 
and Mr R. Vardarajan (treasurer). 

AREA plea to RBI 

The All India Radio & Electronics Asso¬ 
ciation recently had discussions with the 
sub-committee for Electronics 
appointed by the governor of the 
Reserve Bank of India regarding the 
availability of finance to the electronics 
trade and industry. 

Since the volume of trade in electron¬ 
ics is expected to reach a target of Rs 108 
billion, an effective and positive market¬ 
ing back-up is a necessary corollary. 
The association has exhorted the RBI to 


extend financial assistance to electron¬ 
ics traders through various banks, and 
their requirements considered on a 
priority basis. 


m ....AMD ABROAD 

USSR news through 
British technology 

A British firm, Datasolve, is to be the first 
to distribute political and economic 
news from TASS, the Soviet news 
agency, by electronic means to anyone 
with a microcomputer. Anyone in the 
world with a desk-top computer or word- 
processor connected to a telephone line 
will be able to gain access to TASS's 
40,000-word English language news- 
wire, which will be added daily to the 
database held on Datasolve’s computers 
at Sunbury, west of London. Seventy 
stories and a 1000-word economic news 
bulletin will make up the daily TASS 
material. Earlier TASS stories will also 
be stored. 

The TASS output will be part of World 
Reporter, the UK’s largest full-text inter¬ 
national news and current affairs ser¬ 
vice, offering over 350 million words at 
any one time and used in 30 countries. 

Developed jointly by Datasolve and 
the BBC, World Reporter uses sources 
that already include newspapers like 
The Guardian and Financial Times (Bri¬ 
tain) and . Washington Post (United 
States); Britain’s New Scientist and 
Economist magazines; the ’Asahi’ 
(Japan) and ‘Associated Press’ (United 
States) news services; and the BBC sum¬ 
mary of world broadcasts and external 
services news. 

A subscriber uses six simple keyboard 
commands to make an inquiry of World 
Reporter. In seconds the service 
searches out all items that may be rele¬ 
vant and indicates their headlines and 
length. If too many are found, further 
search words can be entered to refine 
the selection. All wanted items can be 
read on the computer screen or hard- 
copied on a linked printer for later study. 
Overseas subscribers can gain access to 
World Reporter through the worldwide 
IPSS data communications network, 
which is much cheaper than an interna¬ 
tional telephone call. 


Taiwan electronics show 

The 12th Taiwan International Electron¬ 
ics Show organised by the China Exter¬ 
nal Trade Development Council will be 


held at Taipei between October 7-13this 
year. The show will be held at the new 
exhibition hail of the Taipei World Trade 
Center who is also sponsoring the show. 

More than 900 companies from Tai¬ 
wan and abroad are expected to partici¬ 
pate. Countries taking part in the show 
include the USA, West Germany, Can¬ 
ada, Japan, Hong Kong, India and Sin¬ 
gapore. The main exhibits at the show 
include computers and peripherals, 
industrial and domestic products, tele¬ 
communications equipment, parts and 
components. 

Companies wishing to participate at 
the Taiwan Electronics Show may con¬ 
tact the China External Trade Develop¬ 
ment Council at the Taipei World Trade 
Center Exhibition Hall, 5 Hsinyi Road, 
Sec 5, Taipei 10509. Taiwan, Republic of 
China before September 7. 

Information system 
Interkama 

The Interkama is considered to be the 
world’s first self-service fair information 
system providing information on a wide 
variety of subjects in a conversational 
mode. 

First featured at the German Inter¬ 
kama fair in 1977, the system has been 
continuously updated. The latest sys¬ 
tem, the Interkama ISI, is based on 
Kabeltext, the leading information sys¬ 
tem in terms of efficiency and user 
friendliness. 

For Interkama 86, the 10th Interna¬ 
tional Congress with Exhibition for 
Instrumentation and Automation to be 
held at Dusseldorf between October 6- 
11, the number of terminals supplying 
information has been increased from 30 
to 45. This increase is intended to reduce 
waiting time. A swifter printout of “how 
to get there" instructions and a reduc¬ 
tion in printing time will allow more fre¬ 
quent use of the system and faster 
dialogue. 

The information facilities available 
from ISI have been extended by includ¬ 
ing an electronic meeting point. This 
allows visitors the possibility of leaving a 
note for persons they wish to talk to or 
have someone located and requested to 
turn up at a specific meeting point. This 
information can then be called up at all 
the ISI terminals. 

The list of exhibits which can be inter¬ 
rogated in the ISI system has been 
extended to include synonyms. It now 
contains more than 3000 entries, provid¬ 
ing visitors with a printout of a plan 
showing how to get to the product and 
containing details on the exhibitors of 
the product. 
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LEADER 


DEFLECTION COMPONENTS 
b TUNER 


• EHT TRANSFORMERS 
(ALL MAKES) 

• DEFLECTION YOKE 

• LINE DRIVER TRANSFORMER 

• LINEARITY COIL 

• TUNER 

• V.I.F. BOARD 

• BOOSTER 

• MAIN TRANSFORMER FOR TV 


FOR DETAILS CONTACT 



I SOLE DISTRIBUTOR 

OsuuqL electronic Co 

J.V) L ijp.it H.n M.irk.-l Dell' 01*001 F’Moru- ;*<m ' 7 jy i.; 


MANUFACTURED BY 

LEADER ELECTRONICS 



Powerful Booster for black 
& white or colour TV sets. 
Different models available 
such as, Standard. 
High-Gain & Chroma, 


Suitable for viewing Vedio 
films, personal computer & I 
Vedio Games. Many other 
Combinations possible. 



High power amplifier for TV 
show rooms. Only one 
antenna for 10 TV .sets,black 
& white or colour. 




Mi 


<=> V - 


It sucks the molten solder 


j instantly and thus increases 
over all efficiency in the PCB 
assembly work. 


Adhesive Threseal for TV. 
Radio Automobile & Textile 
industry. Available in Tubes. 
Tins & Drums. 


PR^Good news for Hotels, 
pwnership flats,Educational 
institutes & Hospitals. 
Diamond CATV SYSTEMS 
can be installed any place, 
with or without Doordarshan 
facility. 


Enjoy VCR programme and 
or Doordarshan programme 
simultaneously. Only one 
antenna required. 


Diamond 

nv.i-.rt! f . aM t 
ir-j fill Hi' '-Ji' ' 


These quality products 
manufactured by IEAP, ISS and 
PLASTART ELECTRONICS P LTD. 
are available throughout India. 

Few (tola,is and s«pyrt anquViaa 

SATYAWRAT PONKSHE 

DIRECTOR. MARKETING 

1423. SHUKRAWAR PETM. BAJIRAO ROAD, 

PUNE4It002 INDIA 

PHONE 448241 32488 ORAM SEFOTAKC 
TELEX 0145-3&3-MCCI IN V» SEFOTAKC 
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Safegard 

chemistry that makes 
electronics work better.' 

Saleganl. A complete range at maintenance kits hiought in i nn 
In At era 1’iit w hand\ aerosol i.iins. Providing iiini k.etlu lent ami 
in iiiiani.'i ,iI solutions In engineering. i/nality i until>1. inauitenaiii r .mil 
repan problems 

Now llm SAI-Et hi HI) range also ini Indus two now innovations 

Ail. PURPOSE ACRYLIC PROTECTIVE SPRA Y: Eliminates arcing and 
corona in high voltage sections • Waterproofing exposml n iring • Insulating 
exposed electronic, parts. 

MICRO Dl 1ST E'REE: Instantly removes microscopic dust and lint • Delivers 
70 pounds pressure • High purity. 

DPI. MoistureDisplacvr: Pnnodes lung term iiroleclitm against iiinisture.mil 
corrosion (Jnickh loosens rusty anil tnv/en parts tor easy removal 

Electronic Degreaser: Ideal for cleaning prei ision instruments, cits tronii 
i inaiitry and electrical controls 

freeze-it Coolant: 1 ucates thermal intermittents and deter live components 
in electronics. 

Contact Cleaner: Cleans contacts, lestormg original efficiem r ol prct.isini i 
oifuipment. 



a Fro vour frtw lodflvt whip to 

Af ACCRA PAC(INDIA) PVT. LTD. 

,» e 'll 7 Rilhr/u Chambers. Nariman Paint, finnilhn' 41111021 Tel ‘.'441174. J.144W 
7 files Nn 1111-5771 AIW IN 


Safegard - for longer life I 

In i oll.iluiitiUitii nitU ,\i . i<i l\n In i f's \ 

I fivitri rmjUliii^ soli ili'ii 
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Provides Designing 
m circuits, wholesaler 
to t Hat let. stockist, 
specialist only 
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i 

POWER I C. FLY BACK 


^HITACHI 


/On 

National 


MATSUSHITA 
COMPONENTS ‘ 


Addrttc 

Block 7, Kallang Place 
# 01-03 02-03, 
Singapore 1233 
Tlx. RS38365 HSIN 
Tel: 2912708, 2943573 
Fax 065 2931462 
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ALLAHABAD 

ALLAHABAD ELECTRICAL & 

ELECTRONICS 

533, Nehru Nagar, 

Jalkuti, Meerapur. 

Allahabad 211 003 

AHMEDABAD 

RADIO ELECTRONICS 
Opp Gulabbai Hospital Bldg . 
Relief Road. 

Ahmedabad 380001. 

BANGALORE 

BANGALORE ELECTRICAL 
AND ELECTRONICS CO 
122. 1st Moor 
Sadai patrappa Road 
Bangalore 560 002 

BARODA 

MANDAR ELECTRONICS 
Ganeshwadi 

Behind Khanderao Market 
Baroda 390 001 



AUTHORISED STOCKISTS 


BOMBAY 

PRECIOUS ELECTRONICS 
CORPORATION 
Chotani Building, 

52, C Proctor Road, 

Grant Road (East) 

Bombay 400 007 

ELECTROMARK 
304. Lotus House 
33-A New Marine Lines 
Bombay 400 020 

CALCUTTA 

GENERAL RADIO COMPANY 
6. Madan Street 
Calcutta 700 072 

ELECTRONIC 

COMPONENTS ^ SYSTEMS 
32, Ezra Street 
Room No, 418, 4th Floor, 
Calcutta 700001 


DELHI 

INDIAN TECHNOLOGICAL 
PRODUCTS 
Flat No. 305-306 
Bld 3 - No. 35-36, 

Nehru Place, New Delhi 110019. 

DEWAN RADIOS 
1681/28, Bhaglrath Palace 
Chandm Chowk. 

Delhi 110006. 

HYDERABAD 

SHILPA ELECTRONICS 
107, Parklane 
Secunderabad 500 003 

INDORE 

ATLAS SALES AGENCIES 
18/2 Siyagam 
Indore 452001 

JAIPUR 

EL-TRONICS 

87, A Dhuleshwar Garden 

Jaipur 302 001. 


KANPUR 

EVERON ASSOCIATES 
18/179, 1st Floor, 

Opp Phool Bagh, The Mall 
Kanpur 208 001 

KOTA 

CHAMBAL ELECTRONICS 
4C 16 Housing Board colony 
Talwadi, Kota 324 005 

LUCKNOW 

ARTEK ENTERPRISES 
14, Cantonment Road 
Opp. Shilpi Cinema 
Lucknow 228 001 

MADRAS 

TEXONIC INSTRUMENTS 
Post Box No. 3746 
9. Athloattan street 
Mount Road, Madras 600 002 

PRECIOUS ELECTRONICS 
CORPORATION 
9, Athipattan street 
Mount Road, Madras 800 002. 


POONA 

NAGESH ELECTRIC & 
ELECTRONICS CORP 
476, Budhwar Path 
Pune 411 002 

TRIO RADIO 4 ELECTRONICS 
CORPORATION 
468, Budhwar Path 
Pune 411 002 

TRIVANDRUM 

ACE-INDIA 
T.C. No. 1/978. 

Bank colony Road, 
Kumarapuram 
Trivandrum 695 011 


STOCKISTS SQUIRED FOR UNREPRESENTED CITIES 
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Amateur 

Radio 

Regulations 

Ashok Baijal VU2AEY 


A mateur Radio is an exciting hobby. Hams or 
amateur radio operators are a group of people 
with common yet varying interests, who 
exchange ideas with ‘on-thc-air’ contacts. You 
can be friends with a Japanese businessman, a'US senator or 
a head of state without leaving the confines of your home. 

Origin 

Amateur radio was first started at the turn of this century. 
At that time there were no government regulations and 
‘amateur’ experimenters started duplicating Marconi’s 
inventions to communicate with each other ‘on-the-air’. 
Soon the governments intervened and the amateurs were 
pushed to bands of 200 meters and below, then considered 
useless. However, it was discovered by hams that these 
frequencies permitted long distance communication. The 
beginning of World War I put an end to amateur radio 
operations and it was not until October 1, 1919 that the 
governments again permitted hams to transmit. 

Amateurs have contributed a lot to the development of 
on-the-air communications. Their ideas have been absorbed 
by the industry with surprising results. The pre-war technical 
progress made by amateurs has provided the nucleus for 
development of modern military communication equip¬ 
ment, the single sideband (SSB) technique being one. Ama¬ 
teurs have even built their own communication satellites. 

Indian regulations 

The government of India has formulated ‘the Indian Wire¬ 
less Telegraphs (Amateur Service) Rules 1978’ in terms of 
Sections 4 and 7 of the Indian Telegraphs Act 1885. 

Amateur service has been defined as a service of (i) self 
training; (ii) intercommunication: and (iii) technical investi¬ 
gations in radio techniques carried out by persons (a) duly 
authorised, and (b) interested in radio techniques. 

The service must be carried on (i) only with a personal 
aim, and (ii) without any pecuniary interest. 


Types of messages 

Messages of one station can be exchanged only with other 
duly authorised amateur stations. However, the amateurs 
are not allowed to communicate with amateur stations of 
countries whose administrations have notified to the Inter¬ 
national Telecommunication Union (11U) of their objection 
to such radio communications. 

Transmissions must be made in a plain language and 
limited to messages of a technical nature relating to tests, 
remarks of a personal character or a transaction in which 
both hams are directly concerned and for which by reason ol 
their unimportance recourse to the public telecommunica¬ 
tion service is not justified. However, the licensee is forbid¬ 
den to transmit messages like the reproduction of broadcast 
programmes, tape recordings, transmissions of entertain¬ 
ment value or music. Also, false or misleading calls, news, 
advertisements, communications of business, statements on 
topics of political/industrial controversies, any matter 
which is indecent, obscene, seditious, offensive and likely to 
arouse racial, religious or communal animosity or messages 
for or on behalf of third parties are forbidden. 

However, in case of failure of norma! telecommunication 
facilities, amateurs are permitted to handle third party mess¬ 
ages pertaining to natural calamities such as earthquakes, 
floods, cyclones and widespread fires, these messages 
should emanate from and addressed to a competent civil 
authority. 

Licence 

In order to establish, maintain and work an amateur 
wireless telegraph station, it is essential to hold a licence 
issued under Section 4 of the Indian Telegraphs Act 1885. 

There are five categories of licences, namely: 

1. Advanced Amateur Wireless Telegraph Station 
Licence. 

2. Amateur Wireless Telegraph Station Licence Grade I. 

3. Amateur Wireless Telegraph Station Licence Grade II. 

4. Restricted Amateur Wireless Telegraph Station 
Licence. 

5. Short-wave Listeners’ Amateur Wireless Telegraph Sta¬ 
tion Licence. 

Eligibility 

A licence may be granted to a person who fulfils the 
following criteria: 

1. He is a citizen of India. 

2. He is not less than 12 years oi age i( he desires a 
Restricted Grade or Grade II licence, or has completed 14 
years of age for Grade I licence, or 18 years of age for 
Advanced Grade Licence. 

3. He should be a holder of a certificate or should qualify 
the examination specified below: 

(i) A Radio Communication Operators’ General Cer¬ 
tificate; or 

(ii) A first or second class Radio Telegraph Operators’ 
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Box I 

APPLICATION FROM AN INDIVIDUAL FOR A LICENCE 
TO ESTABLISH, MAINTAIN AND WORK AN AMATEUR 
WIRELESS TELEGRAPH STATION IN INDIA 

|.Sf* Hull s ti and x| 


<l4tn( n<nnc; (KtrMt) (Mirliih-j 

z Kill in r n n.iiitc nml HtlrtrvhH 

4 Atblp'H** (I’ll Hi'llt) 

l A(lnlrr«N IlYrmimrtili 


D.ilf <ii hirtli Hm «• »»l hirfh Nationuhlv OiTiipation 


I* M'< ti«*Rorv o| li«‘« ih «• a;ipln-<l tor (l>> Kxm flotation of ih< Stiitum 


!>** viiU l*nl«l KntJioU’li'Kruph (J|«Tnlnr's t’I'rtiln'iili*'' If vi*n, *iv«> (XirtiL'ilJai 
Nanw <il the ((•rlifn aU* No 1 >utr <»i inhui 


h I’«rtit iihirn ol Amiilrur SluUoi- Opi-mtor * hxanimation 

Nairn* (’rnfri- Month ot Kxaimniilion 


M i’nrlu ularM of oppnrntuN lo hi* uh»*i1 

ApjmruluH Manuturturvr* Fvpr No l'‘n*<|ui*ruv Kun*i K !■' Power 
Naim* Output 

Trii numillfi 
iiixcivi'i 

v 

mcoHUMiiK 
«lrv it <• 

It) II opiM'iirtMl in un\ nl the Amateur Station Yen No 

i »pi*rator H Kxamiuatiori 
11 V"n melinite tin* diitt* *il thi* examination 

MA'LAKAHOS 

I hereby, HolffiuiJv ilft lart- tiiat th<* iorvicoin* fart* arc true and corn'd and nothin* ih 
IiiJht therein and nothin* material has been eoiuenled therefrom. I uIko a*ree that in 
eune tttiv inforniutmn given I»v inehereinlieforr ih found faUe at a later date, iheheein'e, if 
granted. will 1 h« cam el led 

I further Holemnlv give an undertaking that 1 will not either directly or indire 
divulge to any pci non, except when lawiullv uuthonHcd or directed to do ho, the purpori 
linage which I ma\ triinninit or receive hv monui. of any wire lean appan 
«d bv me or which nia> come to my knowledge in connection with the operatio 
id uppnrnlUN 

1 \ <»* taretully rend and underntnod the rules contained in the Indian Wireh 
Tele* iphH (Amateur SerMce) Rules, 11*78 and undertake to uhide by them und obm 

luhtionH of the !u Hie licensed station hHuII not he made accessible to any 
thonsed person at um Mine 


.S if! hire <*/ it'll res* Signature of applicant 

Nui (in blot k li'tterHl Name (in block letters) 

Add' Date 

Dili Place 


Note * I An at teHted copy of birth certif irate or school leuving certificate muni he 
accompanied along with the application 
1 ho cl one a certificate in support of nationality in the prescribed proforma, 
indicated in llox 111 Irian one of the officers listed therein 

Certificate; or 

(in) The relevant Amateur Station Operators’ 
examination. 

The amateur station operators’ examination 

Jjta; amateur station operators’ examination is conducted 


by the Ministry of Communications at the following places: 

1. Delhi Bombay, Calcutta and Madras—every month. 

2. Ahmedabad, Hyderabad and Nagpur—January, 
March, June, August, October and December. 

3. Ajmer, Bangalore, Darjeeling, Gorakhpur, Jullundar, 
Goa, Mangalore, Shillong, Ranchi, Srinagar and such other 
places where a monitoring station of the Monitoring Organi¬ 
sation ol the Ministry of Communications is located— 
January, April, July and October. 

An application on the prescribed format (Box I) has to be 
submitted to the examination centre not later than the 15th 
of the month preceding that in which it is desired to take the 
examination. The application form must be accompanied by 
a draft drawn in favour of the “Pay and Accounts Officer, 
(Secretarial) Ministry of Communications, New Delhi’’pay¬ 
able at the State Bank of India, Main Branch, Parliament 
Street, New Delhi on the following scales: 

(i) Advanced Amateur Station 

Operators’ Examination Rs 25.00 

(ii) Amateur Station Operators’ 

Grade I Examination Rs 20.00 

(iii) Amateur Station Operators’ 

Grade II and Restricted 

tirade Examination Rs 10.00 

The examination consists of a written paperand a practi¬ 
cal on morse sending and receiving. The written paper con¬ 
sists of two sections one on radio theory and practice and 
the second on national and international regulations appli¬ 
cable to the operation ol an amateur station. 

In case of Restricted Grade and Grade 11 examinations, the 
written paper is ol one hour duration. The candidate must 
secure at least 40 per cent marks in each section and 50 per 
cent in aggregate for a pass. W hile candidates lor Restricted 
Grade are exempted from morse sending and receiving; 
candidates for Grade II must be able to send and receive a 
test piece of plain language at a speed of five words per 
minute. For Grade 1 examination, the written test is of two 
hours' duration. Further, the candidate is required to receive 
a test piece of 300 characters including letters, figures and 
punctuations sent in morse at a speed of 12 words per 
minute. A similar passage has also to be sent at the same 
speed. For the Advanced tirade examination, the written 
paper is of three hours' duration. 

The detailed syllabus for the Grade I and Grade 11 exami¬ 
nations is given in Box II. 

Frequencies, emissions and power 

Radio amateurs are allocated frequency bands, power and 
types of emission by the central government. The allocation 
is done keeping in view, among other things, the provisions 
of the I fU convention and the need for enforcement of 
better technical standards in respect of equipment and natu¬ 
ral and international radio interference patterns. The pres¬ 
ent allocations are given in Box HI. 
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Box II 

Detailed Syllabus of Amateur Station Operators’ Examination 


SECTION I: Radio Theory and Practice 
Elementary electricity and magnetism: 

Elementary theory of electricity, conductors and insulators, 
units, ohms law, resistance in series and parallel, conductance, 
power and energy, permanent magnets and electromagnets 
and their use in radio work; self and mutual inductance; types 
of inductors used in receiving and transmitting circuits, capaci¬ 
tance; construction of various types of capacitors and their 
arrangements in series and/or parallel. 

Elementary theory of alternating currents: 

Sinusoidal alternating quantities—peak, instantaneous, RMS 
average values, phase; reactance, impedance series and paral¬ 
lel circuits containing resistance, inductance, capacitance; 
power factor, resonance in series and parallel circuits; coupled 
circuits; transformers for audio and radio frequencies. 

Thermionic valves: 

Construction of valves; thermionic emission, characteristic 
curves, diodes, triodes and multi electrode valves; use of valves 
as rectifiers, oscillators, amplifiers, detectors and frequency 
chargers, power packs, stabilisation and smoothing, elemen¬ 
tary theory and construction of semiconductor devices—diodes 
and transistors. 

Radio receivers: 

Principles and operation of TRF and superhetrodyne receivers, 
CW reception; receiver characteristics—sensitivity, selectivity, 
fidelity; adjacent channel and image interference; AVC and 
squelch/circuits; signal to noise ratio. 

Transmitter: 

Principles and operation of low power transmitter; crystal 
oscillators, stability of oscillators. 

Radio propagation: 

Wave length, frequency, nature and propagation of radio 
waves; ground and skywaves; skip distance; fading. 

Importing equipment 

Every ham requiresa communication receiver, a transmit¬ 
ter and a suitable antenna for operation. A communication 
receiver is similar to an ordinary broadcast receiver but has 
high sensitivity and selectivity since it has to receive very 
weak signals on overcrowded frequency bands. 1 he trans¬ 
mitter must have high frequency stability and negligible 
spurious radiation. 

Till a few years back, the Indian ham had to build his own 
equipment as its import was not allowed. However, he was 
greatly assisted in his effort by the availability ot large 
quantities of World War II surplus equipment in the junk 
market. But now these supplies have dried out. 

The government of India in its effort to promote this 
hobby permitted the import of amateur equipment by 
including it under the open general licence (OGL). Huwever, 
since these items were subject to heavy customs duty oniy a 
few hams were able to take full advantage. 

At the request of the Amateur Radio Society of India, the 
centrai government vide notification no. 78/84 and 79/84 


Aerials: 

Common types of transmitting and receiving aerials. 
Frequency measurement: 

Measurement of frequency and use of simple freq uency meters. 

SECTION IT.—Regulations 

(a) Knowledge of 

(i) The Indian Wireless Telegraph Rules 1973; 

(ii) The Indian Wireless Telegraph (.Amateur Service) 
Rules 1978. 

(b) Knowledge of International Radio Regulations as relat¬ 
ing to the operation of amateur stations with particular 
emphasis on the following: 


hem 

Provision of 
Radio Regulation 

Designation of Emission 

104-110 

Nomenclature of the frequency and wavelength 112 

Frequency Allocations to Amateur Services 

Article 5 

Measures against interference 

667-677 

Interference and Tests 

69:1-70.1 

Identification of Stations 

735-7.'17, 743, 
772-773 

Distress and Urgency Transmissions 

1389-1396, 

1477-1478, 

1481, 1483 

Amateur Station 

1560-1567 

Phonetic alphabets and figure code 

Appendix 16 


(c) Standard frequency and time signals services in the world. 

(d) The following ‘Q’ codes and abbreviations which shall 
have the same meaning as assigned to them in the convention: 
QRA, QKG, QRH.QRI,QRK, QKL, QKM, QRN, QRQ, QRS, QRT, 
QRU, QRV, QRW, QRX, QRZ, QSA, QSB, QSL, QSO, QSU, QSV, 
QSW, qSX,QSY 1 _OSZ, QTC, QTH, QTR and QUM. 

AA, A 13, KR, AS, C, (T'M, CL, CQ, UE, K, NIL, OK, R, TU.VA, 
WA, WB. 

customs dated March 9, 1984 exempted wireless apparatus, 
accessories and components specified in the notification 
from the levy ol customs duty subject to a C1F value of Rs 
10,000 when imported by a licensed amateur radio operator. 

I he facility was initially available up to March 31,1985. l'hc 
last date was subsequently changed to December 31, 1985, 
but since a number ol amateurs were not able to avail this 
facility, the Ministry of Finance issued a further notification 
under which the GIF value has been enhanced to Rs 15,000 
and last date for import extended to December 31,1986. The 
list of wireless apparatus, accessories and components 
exempted from eustoms duty is reproduced in Box IV. 

In order to avail the customs duty exemption, the impor¬ 
ter must have: 

1. A valid Amateur Wireless Telegraph Station Licence. 

2. A certificate from an officer not lower in rank than an 
assistant wireless adviser to the government of India in the 
Ministry of Communications that the quantum of imports 
of the said wireless apparatus, accessories and components 
arc within the C1F value limits specified in the conditions, 
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Box III 

Frequency Bands, Emission and Power 


Frequency Bands 



Category of Licence 




Adrunccd Grade 

Grade I 

Grade II 

Restricted Grade 

1820-1860 kHz' 
:tr»(M)-:i7oo " 


Al A, A2A. A3E, 

AlA, A2A, A3E, 

A1A.-A3E, 


:wno 


H3K. J3E, K3E, 

H3E, JOE, K3E, 

H3E, J3E, K3E 


7000-7101) " 

150 watts FIB, F2B, F3E, 

150 watts FIB, F2B, F3E, 

50 watts 

NOT ALLOWED 

14000-14350 " 
18068-18108 ” 
21000 2147)0 “ 
24800-24 900 " 
28000-29700 " 


F;ic. a:k:, a:jk 

F3C, A3C, A3F 



144 140 MHz 

50 watts 

-do— 

-do- 

10 watts AlA, A2A, A3E, 

10 watts — — A3E» 





H3E, J3E, R3E, 

H3E J3E K3E’, 

434-4:18 ” 


-do— 


FIB, F2A, F3E 

- - F3E 

1260-1300 ” 
3300-3400 ” 

5725 5840 " 

25 watts 

—do— 

25 watts —do— 

NOT ALLOWED 

NOT ALLOWED 


Explanation of symbols: 

First symbol— Type of modulation of the main carrier 
A — Double sideband 

H — Single sideband, full carrier 

K — Single sideband, reduced or variable carrier 
J — Single sideband suppressed carrier 

F — Frequency modulation 

Second symbol— Nature of signal modulating the main carrier 

1 — A single channel containing quantised ur digital infor¬ 

mation without the use of a modulating sub-carrier. 

2 — A single channel containing quantised or digital infor¬ 

mation with the use of a modulating sub-earner. 

3 — A single channel containing analogue information. 

Third symbol— Type of information to be transmitted 
A — Telegraphy for aural reception 
B — Telegraphy for autometer reception 

C — Facsimile 

E — Telephony 

F — Television 


and recommending the grant of exemption under the rele¬ 
vant notification. 

I o obtain the above certificate the importer must apply to 
the WI’C wing ol the Ministry of Communications on the 
prescribed lormat along with a proforma invoice and techni¬ 
cal catalogues from the supplier of the equipment and a draft 
of Rs 10 as application fee. The ministry on being satisfied 
shall grant the relevant certificate. 

1 he importercantherealterapproachany scheduled bank 
lor arranging the remittance of foreign exchange either by a 
draft ora letter of credit. An advance draft can only be issued 
for imports valued US $1000 or less, otherwise a letter of 
cittfit is the only alternative. 

Foreign manufacturers 

The major world suppliers of ham equipment are based in 


Japan. The market leaders are Trio-Kenwood, Icom and 
Yaesu-Musen. 

Their addresses are: 

1. Icom Incorporated, 

1-6-19 Kamikurazukuri, 

Hirano-ku, Osaka, Japan. 

2. Yaesu Musen Co. Ltd, 

7-7, l-Chome, Yaseu, Chuo-ku, 

Tokyo, Japan. 

The above companies are represented in India by their 
local agents. To our knowledge their local agents are: 

1. Basic Electronic Enterprises, 

A/3-4 New Empire Industrial Estate, 

Kondivita Road, J.B. Nagar, 

Bombay 400059. 

2. Choice Agencies, 
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Box IV 

List of Wireless Apparatus, Accessories 
and Components exempted from levy of 
Customs Duty 

Wireless apparatus and accessories 

1 . HF transceiver (combination of transmitter und receiver) 
meant for amateur frequencies with accessories in assembled 
or kit form. 

2. VHF transceiver (combination of transmitter and receiver) 
meant for amateur frequencies with accessories in assembled 
or kit form. 

3. UHF transceiver (combination of transmitter and receiver) 
meant for amateur frequencies with accessories in assembled 
or kit form. 

4. VHF-VHF or VHF-UBF repeater (combination of trans¬ 
mitter and receiver) meant for amateur frequencies with acces¬ 
sories in assembled or kit form. 

5. Transceiver for amateur frequencies in assembled or kit 
form. 

6 . Grid dip oscillator. 

7. Radio frequency interference filters. 

8 . Antenna with or without feeders, antenna rotators for 
amateur frequencies. 

9. Hulun transformers. 

. 10. SWR bridges or reflectometers. 

11. Digital frequency counters (up to ft(H)0 MHz) with 
accessories. 

12. Morse readers 

13. Noise bridges. 

Components 

1. Transistors, diodes, integrated circuits/chips. 

2. Thermionic valves or vacuum tubes. 

3. Toroidal cores. 

4. Quartz crystals. 

5. Variable condensers (air-dielectric type) 

(i. Precision capacitors (fixed type) of value between lpF 
toSOOOpF 

7. Reluys. 

8 . Spare NiCd cel's or packs as required or used with items 2 
or 3 above (in case of handheld transceivers). 

9. Rotary switches. 

10. Ferrite beads. 

11 . Slow-motion tuning mechanism with/without dials. 
Note: The CIF value of the said components should not 

exceed Rs 1000. 


Sunflower Flat, 

11/VI Carter Road, Bandra, 

Bombay 400050. 

Types of equipment 

The ham equipment can be broadly classified into equip¬ 
ment for HF and VHF use. 

HF equipment is suitable for long distance communica¬ 
tions whereas the VHF equipment is suitable for line o! sight 
transmission. Full technical details of the equipments along 
with the latest price lists can be had from the manufacturers/ 
local agents. 

It is hoped that a large number of readers will take advan¬ 
tage of the concessions provided by the government and will 
come ‘on-the-air’ soon. 

□ 


JOIN FOR 
ELECTRONIC 
CAREER 


GET TRAINING UNDER EXPERTS 
IN AIRCONDITIONED LAB. 

WITH OSCILLOSCOPE BASED 
TRAINING 

USE DIGITAL EQPTS, SWEEP 
GENERATORS, PATTERN GEN. & 
IMPORTED COLOR TV/VCRs. 

ADMISSION STARTED FOR 
3rd JULY/IOth JULY 
BATCHES 

• VIDEO SERVICING 

• RADIO/COLOR TV SERVICING 

• DIGITAL ELECTRONICS 

• INDUSTRIAL ELECTRONICS 

VISIT, MEET, THEN JOIN 



TECHNICAL INSTITUTE 


GRANT ROAD 

ALFRED BLDG 
10th KHETWADI 
CORNER OF 
GRANT ROAD 
BOMBAY-400002 


OR GOREGAON 

44, KIRAN IND 
ESTATE, 

M.G. ROAD 
GOREGAON (W) 
BOMBAY-400062 


IN COLLABORATION WITH 
INTERNATIONAL ELECTRONICS, SION 
BOMBAY-22 TEL: 482691. 
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We are pleased to offer regularly 
ON BEHALF OF 
M/S. IMPHY S.A., PARIS 

in India, Bangladesh and Nepal. 


— Thermal expansion alloys 

— Pure and low-alloyed nickel 

— Clad wire 

— Clad metal substrates 

— Thermostatic bimetals 

— Soft magnetic alloys for low excitation fields 

— Soft magnetic alloys for medium and high excitation fields 

— Magnetic alloys for thermal compensation 

— Soft magnetic alloys with square hysteresis loop 

— Soft magnetic alloys with flat hysteresis loop 

— Seml-hard magnetic alloys 

— Alloys for electric resistances 

— High temperature and/or corrosion resistant super-alloys 

— High proof stress alloys 

— Prealloyed hardfaclng powders 

— Prealtoyed brazing powders 

— Welding alloys 


ON BEHALF OF 

M/S. SATMA, GONCELIN, FRANCE 

Anode l-oils For D C Electrolytic Capacitors Application 

Anode Foils J 


L V Elched and Etched Formed Anode Foils y For D C Electr 

HV Etched and Etched Fo'med Anode Foils J 
Cathode Foils (Stabilised) 

Unformed or Formed Motor Start Foils (For AC Gurient Application) 
Formed/Unformed Tabbing Foils 


AND ALSO ON BEHALF OF 

M/S. GREAT LAKES CHEMICAL CORPORATION 
SPECIALITY CHEMICALS DIVN. INDIANA, USA 

Chemicals suitable lor Flame Retardants manufacturing for Floppy Disc Housing and Computer 
Components and lor Multilayer Printed Circuit Boards 

PROMPT SHIPMENTS AT COMPETITIVE PRICES 
Ploase Contact 
Exclusive Indenting Agents 

AMPI AGENCIES PRIVATE LIMITED 

Successors to. 

MORUDHAR PREMCHAND & CO. 

Bombay Post Bag No. 19952, Nariman Point, Bombay-400021 

Tel 223880 (10 lines).Tlx 2462, 2278, 5347 & 2171 AMPI IN' 

Cable 'AMPICOM TLX 2278' 


BRANCHES 

Calcutta 


New Delhi 


Liaison Offices 


- Post Box 2611, Calcutta-700001 

Tel. 262910/11/12;Tlx, 5034, 4313 AMPI IN' 

Cable AMPICOM TLX 5034' 

- Post Box 2814, New Oelhi-110060 

Tel. 5710069/5710090, Tlx 2244, 66652 AMPI IN’ 
Cable AMPICOM TLX 2244' 

BANGALORE • MADRAS • HYDERABAD • LUCKNOW 


INTERNATIONALLY ACCREDITED INDIAN AGENCY HOUSE SERVING SINCE 1953. 
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Electronically temperature controlled 



- Perfectly grounded tip, and 

- wide range of long life solder bits, etc. 

OTHER HIGH QUALITY PRODUCTS IN BRIEF : 

SURYA - 3 Multiple Temperature controlled 
soldering stations. 

SURYA - 5 De - soldering station 
(Power operated) 

SURYA - 5A Soldering and De - soldering stations 
(Power Operated) 

Accessories : 

- Long life solder bits 

- Long life desoldering nozzles 

- Hand de-soldering tools etc. 


For Further Details, Contact 

NAVANIDHI ELECTRONICS (P) LTD 

Plot No. 98, H. No. 1-80/1 SNEHAPURI, 
NACHARAM (P.O.) HYDERABAD-501 507 
Tel. 851088 



While thanking for the overwhelming response 
by our esteemed customers of SURYA range 
soldering equipments, NAVANIDHI proudly 
presents once again its fully indegenous product 
Electronically temperature controlled soldering 
station with Digital Read-out. 

SURYA - ID offers highly professional and sop¬ 
histicated temperature controlled hand soldering 
with a 3-digit LED display for providing instanta¬ 
neous 'SET' and 'READ' temperatures. It has all 
the salient features of SURYA-1, like, 

- Stepless temperature controll overe a range of 
200°C to 400°C 
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Photolithographic 
Techniques 
for LSI and VLSI 

Part I 


J.D. Jain and A. Srivastava 


R ecent progress in electronics has been mainly in 
semiconductor technology, particularly in the 
lield of silicon technology. I .SI (large scale inte¬ 
gration) and VLSI (very large scale integration) 
has resulted Irom the efforts to increase the packing density 
of the components as well as the functions of the circuits on 
each chip. 

In the lield of process technology, much stress has been 
laid in the improvement of micron and subnneron litho¬ 
graphy and thinner films formation technology. In fact, 
lithographic and etching techniques are the keys to the 
VLSI leading to increase in circuit complexity, its perfor¬ 
mance and improvement in waler process yield. 

Lithography is a very old technique developed initially by 
the graphic arts industry, now utilised extensively in the 
manutucture of printed circuit boards. It has recently been 
improved almost to the physical limits of perfection by the 
semiconducloi electronic industry. As applied to semicon- 
ductoi devices, e g. ICs. it is common to indicate the very 
high resolution accomplished by the term ‘microlithography’. 

Lithography is that part of 1C manufacturing process in 
which detail geometries of microscopic si/e are obtained. 
I.ithogiaphy is used repeatedly during the fabrication of ICs 
to delineate the areas of 1C components in which diffusion, 
ion implantation, etching and metalisation are to be allowed 

Mi .1 l>. Jam u> assistant director of ihe A&A Division at the Central 
1 leuionus I ngmeering Research Institute (I'EERt) ol the Council of 
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or prevented. It transfers the geometric pattern of the 1C 
components to a wafer by a mask or by direct writing and 
permanently establishes the patterns on the wafer by means 
of etching. 

Ihe major characteristics of 1C devices are component 
density, component speed, delay and minimum line width. 
I he minimum line width is expected to reach 0.5 micron, 
and number of components per IC to 33 million by 1986. 
These expectations for future devices indicate that lithogra¬ 
phic techniques and equipments such as for aligning and 
exposing must be capable of meeting the minimum line 
widths and overlay requirements in order to achieve the 
expected increase in the component density. Lithography 
shares the largest portion of the total IC manufacturing cost. 

In this article, lithographic techniques such as optical, 
deep UV, X-ray, electron and ion beam have been explained. 
In the etching process, wet etching and dry process tech¬ 
niques have been covered. Dry process technique covers 
plasma, ton beam reactive, non-reactive and sputter etching 
aspects. 

OPTICAL LITHOGRAPHY 

Optical lithography refers to a means for patterning the 
resist using actinic radiation in the optical region of the 
electromagnetic spectrum. This visible spectrum lies 
between 3800X (violet) and 7800 X (red) radiation for which 
a < 3.8 is called ultraviolet, down to about a -100 X below 
which they are called X-rays. Radiation of a >7.8 belongs 
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to infrared. For a <' lOum orlO ’em, the radiations are said 
to be in the near infrared and for a < lOMare said to be far 
infrared. 

A key aspect of fabrication of semiconductor ICs/ LSI, 
VLSI is the precise delineation of patterns in various 
materials such as silicon, GaAs, etc. Fine line stencil masks 
(photomasks) provide the medium for patterning the silicon 
wafers with the multiple layers of circuit element geometries. 
Photomasks essentially consist of microphotographs ol the 
individual circuit layers. Devices are produced by photoli¬ 
thographic techniques using photomasks on an oxidised 
silicon substrate which is coated with photosensitive poly¬ 
mers called photoresists or resists. 

These resists selectively protect an underlying wafer sub¬ 
strate against chemical or physical attack. For many years 
now the transfer of design layout on the resist has been 
accomplished by optical systems (optical lithography) oper¬ 
ating at visible light wavelengths, i.e. in the optical region of 
the electromagnetic spectrum. However, the increasing 
requirement of smaller geometric features for increased cir¬ 
cuit packing density and operating speed, new techniques 
such as deep UV lithography. X-ray lithography and elec¬ 
tron beam lithography have been developed. 
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Fig. I: A generalised photolithographic system. 

A generalised photolithographic system is depicted in Fig. 
I. The circuit to be replicated is delineated on a thin optically 
opaque layer, sprayed on a transparent substrate such as 
glass. This pattern called a mask is transferred on a resist 
coated wafer by a lithographic exposure system to form an 
aerial image which consists of a spatially dependent light 
intensity pattern in the vicinity of the wafer. 

Having produced a mask, the next task is to transfer the 
patterns of each’mask on to the wafer surface in order to 
delineate the regions of doping, insulation, contact windows 
and connection tracks. To achieve this, the wafer is coated 
with a light-sensitive film called photoresist or resist and 
exposed through the mask. 

By exposing the resist coated wafer to the aerial image, the 
resist becomes more soluble (with a positive photoresist) to a 
chemical developer. This allows for easy removal of the 
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Fig. 2: Three methods of resist exposure: (a) contact printing; (b) 
proximity printing; and (c) projection printing, 

exposed regions. This resist image remaining on the water 
behaves as a stencil for subsequent processing such as etch¬ 
ing or metallisation. 

A pcriect lithographic process is achieved when the image 
is an exact replica of the mask pattern, i.c. the image is 
without loss ol information or distortion. However, it is the 
nature of the physical or chemical process that a pcriect 
lithographic system is hardly ever achieved. As minimum 
geometries or the wafer become smaller, the lithographic 
system becomes less ideal. This has stimulated the ever- 
increasing efforts to develop newer lithographic techniques, 
to keep pace with the ever-decreasing line widths associated 
with VLSIs. 

Future lithography will be aided by the adoption ol trends 
in processing like high contrast, dry process resists, more 
uniform water surfaces (e.g., multilevel resist structures), 
lower temperature processing ol device wafers and mixed 
and match modes of lithogiaphy. 

Optical exposure techniques 

Exposure of the coated wafers through a photomask can 
be performed by any of the three methods shown in Fig. 2. 
These are: (i) hard conlaet, (ii) proximity printing, and (in) 
projection printing. 

Contact printing (Fig. 2a) brings the resist-coated wafer in 
physical contact with the mask and illuminates the back of 
the mask with actinic radiation. T he water is held Hat against 
a vacuum chuck while the back of the chuck swivels in a 
spherical socket. Contact is achieved by vertically moving 
the chuck assembly until the wafer is in intimate contact with 
the mask surface. 

In proximity printing (Fig. 2b) exposure takes place with a 
finite gap between the substrates. During this process, the 
mask and wafer are separated by about lOpmduring expo¬ 
sure. This is done to reduce the damage resulting during 


JULY 1986 


31 





contact. 

Advantages 

Ilie inherent advantages in contact, proximity printing 
ate the simplicity of the system, and a relatively small capital 
investment. Contact printing is capable ol producing good 
I ix m lesolution (defined in terms ol minimum feature that 
can he icpeatedly exposed and developed) and proximity 
piiiiliiig about 4 Opm featuics. Since this technique requires 
a minimal nunihei of optical elements and htoadbaud illum¬ 
ination, higher exposme rates can be achieved. 

Disadvantages 

I licit.* are many limitations that ullect the uselulncss ol 
contact, pioxumty punting in VLSI application. 

1. I he induced mask delects limit the mask lileand hence 
the cost. Depending on the severity ol the contact and the 
si/e ol the die, the life can he limn ten to hundred exposures. 

2. I he piocess ol clamping the wafer between two sub¬ 
sidies distoils the water surface in an unpiedictablc 
manner, making it dillicult to get repeatable results. 

3. Overlay etiors as large as I fim are pioduced. 

4. Since highly collimated sources of illumination ate 
used to limit penumbra ellects, the coherency in the colli¬ 
mated sources tends to accentuate diffraction ellects in the 
imagery. 

Proximity prtntcis operate m the region ol 1 resnel dif¬ 
fraction where the smallest achievable feature is propor¬ 
tional to ( a Y ) where a is the exposing wavelength and 
Y is the separation between mask and water. By decreasing 
a . separation Y can be increased without loss ol resolu¬ 
tion. Ihc operating wavelength of light is about 40(H) X- II 
this could be teduced to say 2000 X. as in the case ol deep U V 
legion, the mask to wulet separation can be doubled and 
hence the yield can be impioved. 



Fig. 3: Photoresist profiles. 

Proximity printing provides considerable improvement in 
the line width control.as compared to projection printing. 

Projection printing. In ordet to avoid the damage of the 
mask due to contact printing, the mask image can be pro¬ 
jected onto the wafer. Projection printing offers higher reso- 
l icciJution than proximity printing and permits a large 
Xucntilici ration. 

Xmastava p I0 j ect ion printing, the image of the mask is projected 
30 the wafer through a higK tesoiution lens. The mask is 


usually illuminated in transmission and the demagnification 
of the lens may vary between I to 20 times. 

A projection mask aligner can take many different forms, 
depending on the type of imaging lens used. Fig. 2(c) shows a 
basic refractive projection mask aligner to' illustrate its 
component. 

I hc advantage of projection printing is its non-contact 
operation that prevents the mask from introducing defects 
and wearing out. Besides saving the cost of making several 
replacement masks, the wafer images are potentially more 
unilorm because a single mask is used lor all of them. The 
non-contact operation also eliminates the need to move the 
water aftei it is aligned. 

Another advantage can be gamed when instead of 1:1 lens 
a reduction lens is utilised. The mask becomes easier to 
fabricate and repair. The use of a reduction lens usually 
ieduces the head si/e which becomes smaller than the wafer 
and a step-and-repeat operation is required to cover the 
entire wafer. Though seemingly more complicated, stepping 
with a small field makes projection printing less susceptible 
to water in plane distortions. 

In addition to the complexity and higher cost of a projec¬ 
tion lens, the refraction type can only be corrected for one or 
two wavelengths. Standing waves are often produced in the 
photoresist image, making line width control more difficult. 

(To be continued next month) 
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High Voltage 
Power Supplies 


Nagesh Upadhyaya 


H igh voltage power supplies are special type of 
DC/ DC converters used as power sources in 
many applications. They arc special in that 
their design and fabrication involves exercise of 
extra care. Good design techniques result in high voltage 
power supplies of good reliability. 

Following paragraphs give an overview of high voltage 
(HV) design fabrication and the special care which must be 
taken to evolve a reliable HV supply. 

HV converter 

A H V converter can be defined as a power supply where a 
DC at a lower level is transformed into a DC at higher level 
Basic HV convertercan be thought of as being an inverter 
and a rectilier connected in series as shown in Fig. 1. 


OSCILLATORS 

Out of the many circuits which can be used for inversion, 
the most popular are: 

(a) Self-oscillating types. Here again we have two sub¬ 
sections: (i) chopper or push-pull circuits, and (ii) blocking 
oscillators. 

(b) Driven types. 

Self-oscillating circuits 

In this type, no external drive is given to the switching 
transistors and they work on the principle of regenerative 
feedback. A portion of the switching voltage is fed back to 
drive the transistors. 

A general form of push-pull type circuit is shown in Fig. 2. 
Both the primary and feedback windings are centre-tapped; 



Fig. 1: Block diagram of a basic HV converter. 


The inverter converts the DC at lower level to a higher 
level AC, by first changing the lower level DC to a lower level 
AC and then using a step-up translormer to get an AC at a 
higher level. Thus inverters are a special type of oscillators. 

The rectifier at the output of inverter changes the stepped- 
up AC voltage to a DC voltage at higher level. To this basic 
HV converter, voltage multipliers are added optionally to 
get still higher voltages, than that got by a transformer 
without causing its breakdown. Filters and regulators can 
also be part of H V power supplies like any other low voltage 
power supplies. 

Hence we have the following basic circuits to be discussed 
for a high voltage power supply (HVPS): 

1. Oscillators 

2. Rectifiers and voltage multipliers 

3. Filters 

4. Regulators 

5. Controllers 


FEEDBACK 

T2 


Fig. 2; A typical push-pull circuit. 

the secondary can be centre-tapped, if required. Tl and 12 
are used as switches to alternately cut on and off the DC(i.e. 
Vcc) to produce chopped outputat the primary and hence at 
the secondary. Due to the feedback action, either Tl (orT2) 
will be conducting at a time and T2 (or Tl) will be off. Once 
T2 (or Tl) cuts off, Tl (or T2) will start conducting. This 
produces a symmetrical square waveform at the Tl, T2 
collectors and secondary as shown in Fig. 3. 

This circuit has advantages, that (a) very symmetrical 
waveforms are observed at the output, and (b) core satura- 
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Fig. 3: A symmetrical square waveform produced by a push-pull 
circuit. 

tion is avoided because the transformer is centre-tapped and 
the core is driven equally in both the directions. 

However, the circuit has the disadvantage of higher 
standby losses and the centre-tapped transformer winding 
design requiring bifiliar arrangement of wires. 

A general form of blocking oscillator circuit is given in 
Fig. 4. With power on. there is a zero bias on the transistor 




Fig. 4: A typical blocking oscillator circuit. 

(T). The collector current starts with leakage in the transis¬ 
tor. Primary rate of change of current induces a voltage in 
the feedback, which gradually drives ‘P to saturation. At 
saturation, change in collector current ceases, feedback 
stops and transistor cuts off, negative voltage existing on the 
capacitor at the base gets discharged through R, and again 
the above process repeats. 

This produces waveforms at collector of T and secondary 
as shown in Fig. 5. 

As seen in the waveforms at Fig. 5, blocking oscillator 
design produces slightly unsymmctrical pulses. Even this 
could be improved by redesigning and adding some other 
circuit elements, at the cost of extra power. This exercise is 
not really necessary. The slight asymmetry in the waveform 
does not matter much, because finally the AC is going to be 
converted back to DC. More important, standby power can 


be kept at a lower level in certain low power applications. 
Driven type oscillators 

This is characterised by an external oscillator driving the 
final on/off switches connected to the transformer primary. 
Here also there are two types, single-ended and push-pull,as 
depicted in Figs 6(a) and 6(b) respectively. 



Fig. 5: Output pulses from the collector blocking oscillator 
transistor. 



Fig. 6(a); Single-ended driven type oscillator circuit. 



Fig. 6(b); Push-pull driven type oscillator circuit. 

Drivcn-type oscillators have higher standby losses com¬ 
pared to the self-oscillating circuits. 

Based on the above discussion, it can be said that, self- 
oscillating blocking oscillator circuits are used for low- 
power converters; self-oscillating push-pull types are for 
medium power applications and driven-type circuits are 
used for high power sources. In lower power applications, it 
is necessary to see that the circuit losses do not become 
comparable with the output power. 

Thus the design of an oscillator consists of the following 
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elements: 

(a) Choice of switching transistors; 

(b) Choice of switching frequency; and 

(c) Choice of core and design of transformer. 

Choice of transistors 

The basic requirements regarding this are; (i) it should be a 
high frequency transistor, and (ii) it should have higher 
breakdown voltages. 

The second requirement is necessitated because of induc¬ 
tive reactances encountered in the circuit at the primary and 
feedback. That is to say, transistor should be capable of 
withstanding high back-emf spikes produced during switch- 
off of inductors. A rule of thumb is that VcE(inax)= 2Vcc. 

If Vet = 15V; then VcE(max) = 15*2 = 30V. 

Further, in switching applications, it is taken that switch¬ 
ing power can be about eight times the normal class-A power 
rating, because during switching operation, the current flow 
is not continuous. 

Hence Psw = 8PAV 

If Pav = 800 mW, then Psw = 8 * 0.8 = 6.4W. 

That is, a transistor of 0.8W power rating can be expected 
to switch up to a maximum of about 6.4W. 

A medium hfe transistor can be chosen, since amplifica¬ 
tion is not a criterion here. 

Choice of frequency 

This is a trade-off between various aspects. 11 the Ire- 
qucncy is too low, then core size tends to increase; if it is too 
high, then standby losses in oscillator and core increase. I he 
oscillator frequency is also likely to interfere with other 
systems, through conducted and radiated emission. So a 
careful selection, avoiding of frequencies of other systems 
connected to the same power line, is required. 

In general, a frequency of around 2 kHz is used for low 
power applications, whereas a frequency of about 20 kHz is 
taken as suitable for medium power applications. Still 
higher frequencies are being tried out for higher power 
applications, with power MOSFETs as switches. 

Choice of core and design of transformer 

There are many types of cores available such as laminated 
cores, ferrite cores and toroidal cores. 

Laminated cores have higher losses at the operating fre¬ 
quencies of the converters and hence they are avoided. 

Ferrite cores are fragile; they cannot withstand vibrations 
and shocks. When reliability is important, ferrite cores fail to 
satisfy the conditions. 

Toroidal cores are best suited lor converter applications. 
These are also known as tape-wound cores. They have mini¬ 
mum flux leakage and hence lusscs because of their closed 
magnetic loop structure. A typical cut-away section of toro- 
dail core is shown in Fig. 7. 

Tape material of the core may vary, as also the tape 
thickness. Tape material is usually an alloy of iron like 


deltamax, mumetal, permalloy etc. Tape thickness deter*; 
mines the maximum usable frequency ol the core. 

As an example, a kind of molybdenum-permalloy has 80 ; 
per cent N'i-Fe and 4 per cent Mo as its major constituents. It 
is recommended for high frequency applications and satura¬ 
ble reactors. Its speciality is that it has high initial permeabil- 
ity, low core loss, low coercive force etc. Regarding tape 
thickness, some manufacturers have specified that a 
0.025mm thick tape can be used for frequencies up to 10 
kHz.; 0.013mm can be used up to 20 kHz etc. 

I he core breakdown strength is also an important factor 
while .designing HVPS. It should beat least twice the peak- 
to-peak voltage appearing across the transformer 



WOUND TAPE IN DAMPING MEDIUM 

Fig. 7: Cut-away section of a toroidal core. 


Enamelled copper wires of suitable SWG are wound on 
the core. Overlapped winding configuration can be used 
with primary, feedback and secondary coming one above the 
other. Bifiliar winding gives better results. The size of the 
core depends on the power output, window area, the turns 
ratio etc. Turns ratio depends on the output voltages 
required and output power determines the guage of the wire. 
In HVPS a turns ratio of 1:20 is not uncommon. 

The step-up ratio, il too high, causes breakdown in the 
secondary winding and hence very high step-up ratios are 
avoided. Insulation tapes are provided between different 
layers in the secondary of the transformer. Transformer 
design starts with the design of primary number of turns. 
Knowing the frequency of operation, supply voltage and 
core flux density (Bmax, specified by the manufacturer) we 
can calculate the primary turns by the given formula 
E(av) for non-sinusoidal 

Np= _waveforms 

4 Bmax f * 10"" 

To calculate the feedback turns (N F), the following rule of 
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thumb is used 

—1, , 

5 Np 

that is, feedback turns must be more than one-fifth but less 
than the number of turns in the primary. 

To decide the secondary number ol turns, it is required to 
know secondary current, guage of wire, w indow area of the 
core etc. ‘Window area' is the area in the core which can 
accommodate all the three windings. I hciefore when wind¬ 
ing the secondary, the area already occupied by primary and 
feedback has to be taken into account. With thinner guages 
of wires it is found that practically a ratio ol 30 to 40 can be 
accommodated, depending on the step-up ratio required, i.e. 
Ns 

30 to 40 

Np 

RECTIFIERS AND MULTIPLIERS 

Any ol the rcetiliers used lot low voltage power supplies 
could be used lor HVPS as well. However, care has to be 
taken for device selection ol higher ratings. Minimum two 
times the worst ease operating condition ol a device can be 
taken as a good device derating factoi. for example, if a H V 
capacitor is subjected to say 600V DC as the worst-case 
condition, then the minimum working voltage ol that capac¬ 
itor has to he l.2kV DC. 



Fig. 8: A full-wave bridge circuit for HVPS. 



Fig. 9: A conventional voltage doubler circuit. 

Depending on the application, a half-wave, full-wave, 
doublet or triplet' can be used in HVPS. f or example, a 
full-wave bridge circuit lor HVPS shown in f ig. 8 is no 
different from that fora low- voltage power supply. Note that 
DI-D4 and C are high voltage diodes and capacitor 
respectively. 

In most cases, the secondary voltage is doubled, tripled or 
iinirdy.multiplied. A conventional voltage doubler circuit is 
|ivJ| ; iiS|yF|g. 9. 


However, in practice an n-stage multiplier will be used to 
get higher voltages. I wo most popular circuits in this are 
parallel multipliers and series multipliers (cockroft-walton 
circuit). 




Fig. 10: The circuit for parallel multiplication. 

As can be seen in the parallel multiplier ciicuit (Fig. 10), 
devices at the later stages have to be of higher voltage rating 
(almost load voltage). Further, there is no advantage with 
respect to device reduction oi ripple. Hence series multipli¬ 
ers are used. 

In a seiies multiplier circuit (Fig. II). a maximum voltage 
of 2 V i’k only appears across any device. Hence this circuit is 
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Fig. II: The series multiplier circuit. 

advantageous in using devices ol lower ratings. The capaci¬ 
tors used in this are approximated by C'=9 Vo- 1 1 l./2i( Vp-p)', 
where I Lis the load current, I is the converter frequency and 
Vp-p is the peak-to-peak (2VPK) secondary voltage. 

The following points are worth noting with respect to 
multipliers: 

(a) For a given load, as the number of stagesare increased, 
the efficiency goes down; 

(b) Increase in number of multiplier stages increases the 



LOAD t W) 


Fig. 12: Load supply vs load consumption characteristics for 
different number of multiplier stages. 
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output but the output power that could be supplied comes 
down linearly (Fig. 12). 

Thus the number of multiplier sections have to be opti¬ 
mised. Iaking into account the losses encountered in the 
high voltage sections and to supply any bleeder current, if 
required, an extra section or two can be incorporated. 

FILTERS 

Once the DC isavailable at the output, the next problem is 
to reduce the AC content in it. That is, filtering. This can be 
achieved by any one ol the standard filter circuits. 

tven though L-C filters can be used, by their very nature 
inductors arc bulky which increases weight and space of the 
system. At lower currents, R-C filters are effective and can 
be used with advantage. 

Simple R-C filters shown in Fig. 13 will serve the purpose. 

I he number of R-C stages required depends upon the ripple 
that is tolerable in the system. The R and C values can be 
optimised by referring to charts of ripple attenuation versus 
Ret- for different filter sections, One such useful chart is 
available in‘Electronic Engineer Handbook’ by Landceand 
Davis (McGraw Hill), whose general form is shown in Fig. 
14. 

At low-current applications, four to five sections of filters 
reduce the ripple to acceptable values of M)-20mV. Also, it is 
found that, metal film resistors in place of carbon composi¬ 
tion resistors give improved noise performance because of 
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Fig. 13: Simple KC filters. 
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their uniform structure. Good grounding and shielding if 
also required. Shielding between multipliers and filters ai 
also between oscillators and filters gives good improvement 
regarding ripple characteristic, 

REGULATORS 

Here we can study two types of regulators: 

(a) Gas-tube regulators (VR tubes), and 

(b) Feedback regulators. 

In gas tube regulators, the phenomenon of gas breakdown 
is utilised for regulating the load voltage. Gas tube is the 
vacuum tube counterpart ol /cncr diodes. Tubes are con* 




'4 


© 


-OVi 


Fig. IS: Vacum tube regulator circuit. 


nccted as shown in Fig. 15. When there is an increase in the 
voltage, the current (1/.) through the tube adjusts in such a 
way that load voltage is kept constant. 

However, tubes are bulky, fragile and occupy more space. 
Also, since the tubes work in open-loop mode, they do not 
regulate voltages lower than their own rated voltages. 
Further, tubes require biasing currents for gas breakdown 
and regulation. This adds to no-load losses. 

Feedback techniques are prclerred because they are 
closed-loop error detection and correction methods. If 
designed properly, they give very good regulation. Here an 
amplifier is used in the feedback. Toad conditions are 
sampled and the sample is summed at the input of the 
amplilier with a constant reference. The amplifier output is 
made to vary in accordance with load conditions. Here again 
there are two types, namely voltage controlled and current 
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Fig. 16: A typical voltage controlled system. 

controlled systems. The general form of voltage controlled 
system is shown in Fig. 16. 

Load voltage is sampled at Vfb using high value resistor 
Rh and low value resistor Rl.. This is summed at Vi with a 
stable reference voltage Vr. Since the reference is constant, 
Ve varies in accordance with load voltage Vl 
C urrent mode control feedback loop system is more com- 
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Fig. 17: The circuit for current mode control feedback loop 
system. 

moniy used as this simplifies the feedback loop to a one-pole 
system, which provides reduced phase shift and a more 
stable loop. Fig. 17 is the general form of this type of circuit. 

Load current is sampled using a high value of resistor 
(R H). This current (l I B) is combined with a stable reference 
current (IR), giving a total current of 11 which is transformed 
to a voltage {V i;) using an error amplifier acting as a currcnt- 
to-voltagc converter. When there is a change in load, bleeder 
current < 1 f-H) increases or decreases depending on the load 
conditions. This causes a change in error current (1 1 ) which 
in turn changes error voltage (Vt;). 

This error voltage change from either of the systems des¬ 
cribed above is made to control the drive of the oscillator 
circuit in such a way that, depending on load changes, the 
drive to the oscillator increases or decreases and hence the 
terminal voltage remains at a constant level. 

CONTROLLERS 

Drive control can be either by amplitude variation or by 
frequency variation. 

The simplest form of amplitude controller is a series pass 
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Fig. 18: A simple form of amplitude controller. 

transistor as shown in Fig. 18. The base drive of transistor is 
varied by V t which gives a varying V a at the emitter. Hence 
the input supply voltage Vc c is varied in accordance with 
error voltage to give a controlling output. The disadvantage 
here is the power dissipated in the series pass transistors. But 
the control is simple. 

In frequency control methods, on/off times of the output 
transistors are varied in accordance with error voltage. 
Higher the error, more is the transistor on time. This gives a 
higher output, correcting the reduced output voltage. This 
method is advantageous as it gives better regulation and 
efficiencies. Known as pulse width modulation (PWM) tech¬ 
nique, it is the 'atest in the field of high-power, high- 
efficiency switchers. A single 1C does the job of this PWM. 
i, Now we can see some of the miscellaneous aspects, prob- 
Tel§,Areas and special precautions to be taken in HVPS. 
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Losses 

Following are the losses encountered: 

(a) Losses in regulating circuits, error amplifiers etc (i.e. 
losses in associated circuitry). 

(b) Losses in the transformer cores. 

(c) Losses in diodes, capacitors and resistors of high vol¬ 
tage multiplier and filter sections (switching losses). 

(d) Losses due to stray capacitance in the transformer 
windings. 

Avoiding HV discharges 

Corona and arcing are the most common problems under 
HV discharges. Following steps have to be taken to avoid 
these: 

(a) HV sections are to be separated from low voltage 
sections in the power supply. 

(b) Isolation has to be provided with input transformers 
and optocouplers. 

(c) HV components have to be highly derated and choos¬ 
ing components specially manufactured for H V applications 
is a better design practice. 

(d) Surfaces of cards etc where HV sections are wired, 
have to be clean and without any deformities. 

(e) HV printed circuit card layouts have to be specially 
done to avoid any sharp corners, as this may lead to corona 
discharges. 

(0 HV lines and ground lines have to be spaced as wide 
apart as possible to avoid arcing. 

(g) Components spacing should also be taken care of so 
that the HV points and low-voltage points do not come 
nearby. 

(h) HV transformers have to be well insulated. 

(i) Solid encapsulants or potting compounds have to be 
used to cover the HV sections. 

(j) Voids or discontinuities in the potting compounds have 
to be eliminated. 

(k) lo avoid damage to the components because of corona 
or arcing, additional circuitry has to be incorporated to 
detect these and shut off the HVPS. 



Fig. 19: The current sensing circuit to detect sudden rise or fall in 
current. 
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Incidentally, corona/arcing is detected by either a sudden 
rise in the input current or a drop in load voltage. To detect 
this, a simple current sense circuit at the input can be incor¬ 
porated as shown in Fig. 19. 

Safety procedures in testing and handling of HVPS 

(a) HVPS have to be located at isolated places where there 
is minimum movement of personnel in the testing area. 

(b) Red danger boards have to be made in both local 
language and English, and they have to be displayed at 
prominent places while HV testings are being carried out. 

(c) HVPS should never be kept on in the absence of testing 
personnel and HV points should be well insulated. 

(d) Persons should be educated about the hazards of H V 
shocks. 

(e) Well insulated and rated equipment have to be used for 
HV measurements. 

(f) Built-in bleeders have to be provided for discharging 
HVPS when put off in the absence of loads. 

(g) Only qualified pesonnel should handle HVPS. 

(h) Special H V cables have to be used for H V connections, 
thus avoiding any leakages. 

Finally, we study some aspects which are considered cru¬ 
cial in the lunctioning of HVPS. Here an attempt is made to 
define and differentiate some of the terms which are mostly 
heard in connection with power sources. 

Corona 

When the voltage gradient between two electrodes 
exceeds a certain critical value, there is ionisation of air 
surrounding the conductors, and a luminous discharge 
occurs. This is known as Corona. 

Corona onset voltage is governed by a law known as 
Paschen’s Law. Paschen’s Law states that, in a uniform field 
the corona onset voltage is dependent on both the pressure 
and the distance between the electrodes. Thus, 

Vs = f(p,d) 

The general form of corona onset voltage as a function of 
pressure times distance is given in Fig. 20. 

We can see that as the pressure is decreased or distance 



Fig. 29: A curve indicating the general form of corona onset 
voltage. 


between electrodes is decreased, corona can occur at tower 
voltages. But after reducing the pressure to a certain level, 
the corona onset voltage again increases. This is because at 
higher vacuum, there will be lesser number of free molecules 
to cause corona. 

Corona is a localised discharge and is limited to the region 
surrounding the conductor in which the electric field exceeds 
a certain value. 

Corona is characterised by a bluish purple glow in the 
vicinity of the electrode with smaller radius of curvature. 
Also, there is an abrupt increase in the current flow from one 
electrode to the other. 

For a self-sustaining corona discharge, the ratio of effec¬ 
tive local field to gas pressure is an important factor. It 
occurs in the nearness of conductors of small radius of 
curvature subjected to non-disruptive, intense electric fields 
such as electrical power lines, sharp points at high voltages, 
etc. 

Though corona is responsible for power loss, RF noise 
and insulation faults, it finds applications in dust precipita¬ 
tion, electrostatic painting, commercial generation of ozone, 
telecopying etc. 

Arc 

This is defined as a discharge of electricity through a gas, 
normally characterised by a voltage drop in the immediate 
vicinity of the cathode approximately equal to the ionisation 
potential of the gas. 

Arcing is a continuous luminous discharge of electricity 
across an insulating medium. During arcing usually there is 
a partial volatisation of the electrodes. Fig. 21 shows a 



Fig. 21: A typical curve indicating transition to arcing. 

typical curve, which indicates the transition to arcing. 

Dark discharge sets on with breakdown voltage. After this 
voltage, the current increases rapidly. With the occurrence 
of space charge phenomenon, the discharge passes through 
various stages of glow discharge, and finally when the vol¬ 
tage increases again discharge goes into arc region. 

It should be noted that the power supply connected to the 
electrodes should have both a high voltage and sufficient 
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power for the maintenance of an arc and that the highest 
voltage has to be applied for the short duration. Thus an arc- 
can be formed by making the two electrodes come into 
contact with each other and then separating them. The 
thermionic emission at the cathode forms the arc and 
because of power supply, arc is sustained when electrodes 
'are moved away. 

Arc is characterised by high current density, high luminos¬ 
ity and fast-potential changes in front of the electrodes. Also, 
it the gap between the electrodes is already ionised, a lower 
voltage is required to strike an arc. 

Spark 

It is a disruptive discharge. Sparking occurs when there is 
a sudden and large increase in current through an insulating 
medium due to the complete failure of the medium under 
dielectric stress. Spark generation is by the physical contact 
of two electrodes at different potentials. Sparking is a dis¬ 
continuous or a non-sustaining phenomenon in that once 
the electrodes arc firmly in contact with one another, spark¬ 
ing ceases to exist till the time the electrodes are separated 
again. Only at the time ol making or bieaking an elect rode- 
to-eleetrode contact sparks are observed. 

Sparking is characterised by brilliantly luminous pheno¬ 
menon of a short duration. With sparking there is a Hash of 
light. Sparking is also known as sparkover. □ 


CARBON TRACK POTENTIOMETERS 
WITH JAPANESE COLLABORATION 

The Company has entered into technical 
collaboration agreement with a reputed 
Japanese firm for the manufacture of Carbon 
Track Potentiometers and Presets of various 
types and values. The collaborator will provide 
latest technology of manufacturing Carbon 
Track. The Company expects to enter the 
market within this year. 

Business enquiries are invited from reputed 
electronic component dealers, original 
electronic equipment manufacturers, press 
parts and moulded parts manufacturers and 
suppliers of raw materials. 


K.L. INDUSTRIES LTD. 


15/197, Civil Lines, 
Kanpur-208001 


LOW-COST CRT TERMINAL ESA-75 

A Low-cost CRT Terminal with knowhow from 

Indian Institute of Science. Bannalore 
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25 rows x 80 characters 
Unencoded ASCII keyboard 
with a separate cursor control 
key cluster 

Detachable video monitor (30.5 
cm. antiglare green/amber). 
RS-232C compatible interlace 
with selectable transmission 
format, standard bauds from 75 
to 9600. 

Line/Local mode of operation 
Escape sequences for cursor 
control, clear screen, clear line, 
send page, send line, load cur¬ 
sor, read cursor 


INTELLIGENT EPROM PROGRAMMER ESAIPP 

A versatile and cost-effective programmer 

e Supports 


-All MOS EPROMs (2716 thro' 
27256 and their equivalents) 
—Microcontrollers 8748H and 
8749H 
-EEPROMs 

—Interface with all IBM PC/XT 
compatibles 

e RS-232C interface communica¬ 
tion with host computers/termi- 
nals with support for INTEL, 
MOTOROLA or HEX file for¬ 
mats. The RS-232C Interface 
features auto baud (300-9600 
baud) and XON/XOFF or hard¬ 
ware handshake protocols 
e Internal 16k-byte buffer with 
facilities to 

—display/modily buffer con¬ 
tents 

—read into/program from the 
buffer 

a Facilities to 

—Strip and program data into 
ODD and EVEN bytes 
—Program in manual, slow or 
last mode (using Intelligent 
Programming Algorithm) 
—Debug and modify codes 
using powerful monitor mode 
commands. 



OTHER PRODUCTS 

8 BIT SYSTEMS: Microprocessor Trainers ESA 85. MPS 
85 based on 8085, ESA 65 based on 6502 and ESA 80 
based on Z-80. 

16 BIT SYSTEMS: Microprocessor trainers ESA 86/87 
based on 8086 and Its co-processors, ESA 68K based on 
68000 and Single Board Microcomputer ESA 18G based 
on 80186 

DEVELOPMENT AIDS: ESA ICE-1 In circuit Emulator for 
8085, Z-80 and 6502. 

PROM PROGRAMMERS (EPROMs and Bipolar 
PROMs) and UV Erasers. 

IBM PC/XT Compatibles and add-ons. 


□^][^electro systems associates 

wu 


1954/55 STH MAIN E BLOCK 
II STAGE RAJAJINAGAR 
BANGALORE-580010. 
PHONE: 357809. 38824b. 
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DC POWER SUPPLIES 


BUILT TO YOUR 
REQUIREMENTS, 
SHIPPED IN JUST 
FOUR WEEKS, 


Save time and effort by having 
Einova build your Power Supply 
systems for you. Promptly and at 
reasonable cost even when you 
order only ONE. 


Simply list the dc output voltages 
and currents you require, and 
determine the features and 
accessories (meters,controls, 
switches, handles, chassis etc.) to 
be included and mail us your 
specifications. 

We will assign a Model Number to 
your Power System, and quote a 
firm price. If no unusual construction 
or components are specified, we will 
ship your system, completely wired 
and fully tested, four weeks after we 
receive your order. 


Manufactured by: 



ELNOVA PVT LTD. 

41, New Okhla Indl. Complex, 
Phase II, Scheme-Ill 
New Delhi - 110 020 

Phone: 637626 

GRAM: “ENdVASSO" 

Marketed by: 

DIGITAL PROMOTERS 

108, Sahyog, 58, Nehru Place 
New Delhi-110 019. 

Phone: 6437849 
Cable: DltelTEMP 



POWERTECH 
1, HENSMAN ROAD, 
TNAGAR, MADRAS 
PHONE 445634 

POWERTECH 
22/1, FIRST FLOOR 
N.R. ROAD, 
BANQALORE-560002 
PHONE 220986 


Lab sand OEM 
Power Supplies 
upto 3000 Watts 
in various voltage and 
current ratings. 
Write for our catalogue. 
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Whatever your multimetering needs 



Have you over thought of how dependant we 
are on electricity and what an indispensable 
instrument the Multimeter is today 0 There is 
not an Industry," Communication and Utility 
service. Defence force, or oven a general 
technician that does not use one. 

Much has been made of tho merits of Digital 
Multimeters over that of Analog ones, but in 
truth both emov basic inherent advantages. Its 
simply a matter of the right application. You 
must give your measurements the instrument 
they deserve. 

The prime benefits of Digital Multimeters lie in 
their vUnambiguous readings-no skill operation 
Speed -^-Infallible accuracy -i!-Systems capabil¬ 
ity -"-Minimum circuit load -:(-and bonus features 
such as True RMS; Conductance measure¬ 
ments and Diode testing—like the MotwaneO.M 
450—the 4digital that stands tall with the 


best in the world, and our DM 35 1—the 3 . 
digital whose features other companies are still 
designing 

Yet there is no denying the finesse of Analog 
meters when you need -"-The trend in variations 
to be easily perceptible—invaluable in peaking 
and nuliihg. -;;-Wide Dynamic resistance ranges 
not limited by the number of display digits. 
-ii-Excellent immunity to voltage transients 
-il-Quiok go-no-go chocks -ii-A totally panchmatic 
instrument—like the Motwane 0X Mark III—the 
grand old man of Multimeters-experienced and 
confident, and the 6X Mark I— the handheld bred 
with an eye on cost effectiveness and field 
operations 

We are the only company m India and one of the 
few in the world, to offer you the best of both 
worlds— Oigitai and Analog, Motwane is the 
certain guarantee at Quality thats exclusive,at 
a price thats not — by any measure. 


For further details write to: 

THE MOTWANE MANUFAC¬ 
TURING COMPANY PVT LTD., 
at Gyan Baug. Nastk 
Road 422 101 
Tel,: 86297/86004 Telex 752-24 7 MMPL IN 
Grams: MOTWANE or Gyan Ghar. Plot 434 A, 
14th Road, Khar, Bombay-400 052. Grams 
; MOTESTEM. 


, ■ ■ - --■■■■■ ■ i Cut here and mail — ■ ■ ■ ■■ ■ ■ — — 

n Piurtsw wnnci literature and quotation on your Multimeters* 

Name---- 

Designation_ 

Company_ 

Address _ 


T elephone-T elex 


SELL AD5.MMG12.64 
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D.fl.Tfl. 

BOOKS 


ELECTRONIC 
INFORMATION SERIES 


28 titles speed and simplify finding, reviewing and 
comparing detailed device information on "Transistor, 
Diode, Thyristor, Discontinued Transistors, Discontinued 
Diode, Discontinued Thyristor, Audio/Video Consumer ICs, 
Digital ICs, Interface ICs, Linear ICs, Module/Hybrid 
Memory ICs, Microprocessor ICs, Microcomputer Systems, 
Microprocessor Software, Discontinued Digital, Discon¬ 
tinued Linear, Discontinued Interface, Optoelectronics, 
Discontinued Optoelectronics, Power Semiconductors, 
Application Notes Reference, Microwave, Discontinued 
Microwave, Master Type Locator, Discontinued Type 
Locator, Power Supplies, 1C Functional Equivalence Guide 


1. Save Data Collection and Search time 

2. Find the Precise Device for your special needs 
the Ideal way 

3. Quickly and easily compare Manufacturer’s 
specifications 

4. Oat up-to-date accurate information 


Write for Details to 

The Exclusive Agents in Indie: 


Allied Publishers Subscription flqency 


760 Mount Road MADRAS 800 002. 


JAPAN S LARGEST SUPPLIER 


a Linear ICs 

a Dynamic RAM (4184,412S6) 
e E-PROM (2716, 2732, 2764, 27126, 27256, 

27C64, 27C2S6, etc) 

a Static RAM (2016, 5565, 6116, 6284, etc) 

• Microprocessors 

a TTL (LS, S, Standard, HC, C-MOS series) 
a ECL 

a Opto-electronlc devices 
a Transistors (Power, FET, SA, SB, SC, SD series) 
a All kinds of Capacitors 
a Head 
a DC Motors 
a Computer Peripherals 
We can also supply components for calculators 
and Watches, and Diodes, LEDs, Crystals, 

Trlacs at most competitive prices and quick 
deliveries. 

Please contact directly: 


NIPPON DENSHI DEVICES LTD. 


Attention : Y. Omori/Marketing Manager 
Address : 3-13-36, Miyazaki. Miyamae-Ku 
Kawasaki, 213, Japan. 

Phone : 044-652-3000 
Fax : 044-852-1133 
Telex ; 3842-720 DEVICE J 
Cable : DEVICE KAWASAKI JAPAN 
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A Zero-Cost, Infinite-Life 
Soldering Iron 

For Electronics Experimenter 


P. Naraslmha Rao 


T he wide variation prevailing in the supply voltage 
(152-275V) has become more a common thing 
than an oddity in our metropolitan lives. It is a 
miracle how any simple, reasonably priced elec¬ 
trical equipment (without any sophisticated protection 
device) can survive long enough to pay back the investment 
made on it! 

The soldering iron, for example, which is widely used by 
electronic experimenters is one victim of this. There are 
instances of burnt out soldering irons even within the first 30 
minutes of their maiden life. An average electronics hobbyist 
is likefy to have'a good collection of burnt out soldering 
irons even after many attempts at reconditioning. In my j unk 
box, I have a Henly 65W, a Sushma 35W, Tony 100W and 
35W and more than half a dozen deluxe lOWs of different 
brands—all rusting and useless. 

Sometimes the time spent in reconditioning these irons 
with new elements doesn’t seem worth compared to the cost 
of the replacement-element, the labour involved and above 
all, its subsequent service life. This is the situation we face 
frequently even if we operate these devices through a voltage 
stabiliser. Many times, operating a soldering iron without 
failure has come to be more of a problem than the fabricated 
equipment. 


In this article, a method of reconditioning damaged sol¬ 
dering irons to carry on the hobby without tears is given. 

The way out 

The secret of the remedy lies in replacing the existing 
element of the soldering iron operating off 220V by an 
dement prepared by the experimenter out of the nichrome 
ribbon-element wire salvaged from any burnt out and dis¬ 
carded element of domestic electric irons. The only inven¬ 
tory involved is a scrapped 10W deluxe soldering iron and a 
discarded element of a domestic electric iron, both of which 
are likely to be in the collection of our electronics hobbyists' 
junk box. 

One more item needed to provide the necessary supply to 
operate the gadget is a mains transformer (any wattage 
above 20W) salvaged from one of the condemned or aban¬ 
doned old valves-operated mains radios now obsolete. This 
may not be a problem; any experimenter handling electron¬ 
ics for a long time can easily find one in his junk or the item 
can be procured from any old radio service shop. The secon¬ 
dary HT leads of this transformer should be cut short and 
the shortened ends should be properly isolated and insu¬ 
lated. A 230/ 12V, 3A transformer may serve the need as an 
alternative. 
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How to rig up 

The construction details pertaining to a I0W, deluxe type 
soldering iron, a popular type for the present-day electronic 
work involving ICs, are given here. Once the technique is 
mastered, one can apply it to any type of soldering iron, of 
any wattage with some modification. The steps involved are 
as follows: 

First, dismantle the scrapped 10-watt deluxe type solder¬ 
ing iron (Fig. 1), carefully salvaging all the components 
including the ceramic beaded lead-in wires attached to the 
burnt 220V, 10W element. Check the copper soldering bit 
for oxidation and pitting. If much pitting is observed on the 
flat portion of the copper bit after scrapping all the oxide 
scales, better take another one. 

Next, carefully salvage the ribbon-element wire 
(nichromc) from the burnt domestic electric iron element 
(say, 600-watt) specifically choosing that portion of the ele¬ 
ment which has not lost its metallic lusture. Measure a length 


COPPER BIT 



Fig. 1: Soldering iron dbaseemWed. 


of 35 to 38 cm of this element, remove all the kincks and 
folds and determine its electrical resistance (the low resist¬ 
ance range of your H-20 or P-3 multimeter can do the job). 
Cut the wire to such a length that its resistance is 7 to 8 ohms. 
Preserve some of the mica of the element not damaged due to 
excess heat for use later as an insulating medium between 
the nichrome element wire and the copper bit. 

Wrap onc-and-half layers of a very thin rectangular sheet 
of this mica around the flat part of the copper bit to cover it. 
Since the voltages involved are going to be very low (11.3 to 
12 V), and there is no risk of shock, this mica can be as thin as 
possible, sufficient only to eliminate physical contact 
between the nichrome wire and the copper bit to avoid 
short-circuit. This ensures low resistance to heat transferand 
high efficiency in operation of the soldering iron. 

Next, wind the 35-38cm flat element wire around this 
mica-wrapped copper bit as shown in the Fig. 2, initially 



Fig. 2: Winding details on copper bit. 


running a portion of the beginning of the wire (about 4 to 5 
cm) between the first full layer and the extra half layer. Then 
completely wind the entire length of the 35-38 cm long wire 
in the form of a single layer coil, as close as possible, without 
adjacent coils touching each other to avoid any short-circuit. 
This covers almost the entire length of the flattened portion 
of the copper soldering bit below the hole meant for securing 
the bit to the iron sheet metal covers. The final end of the 
element wire, after winding, may be secured by making a 
small hole at the bottom projection of the mica-wrapping 
and by passing out the wire end through it. 

Now attach the ceramic-beaded lead wires to the two ends 
of the wound element wire and isolate the free ends to 
prevent them from touching each other as well as the iron 
metal, by placing thick folded mica pieces around the twisted 
ends. 

Once agjain wrap around this finished element a thick 
sheet of mica and secure it to the element wound around the 
bit firmly by winding a few turns of 30SWG copper enamel 
wire (taken from the secondary of any burnt out output 
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transformer or a damaged tubelight choke) in the lorm of 
helix, twisting the ends together. With this the major job is 
over; the rest of the work is just conventional, which is done 
as if you are replacing the element of your soldering iron. 

Bring out the ceramic protected element leads throughout 
the bakelite handle. Place the old asbestos padding on either 
side of the reconstructed element, carefully match the copper 
bit hole with those of the sheet metal body covers and 
assemble the parts. Secure them in position by the screw and 
nut, putting washers on either side. Attach the element lead 
wires to the supply cable as done originally, to finish the 
work. 

Test the construction for any short circuits, and if every 
thing is alright, give the supply of 12V AC and look for the 
heating of the bit tip. The heating time and the efficiency of 
operation depends upon how neatly the job is done, and the 
thickness of the mica-insulation given between the bit 
copper and the clement wire. 

the whole operation takes just a couple of hours. Since 
there is nothing to lose, you can make a few trials in improv¬ 
ing the work which will certainly reward in the long run. 

I he current flow through the iron would be around 1.25 A 
to 1.5A, which is much below the amperage of the element 
wire. This ensures long life and rugged operation, and you 
can carry on soldering without any fear of burning it, that 
usually lurks in the minds of the hobbyists. 

□ 



Ju'i tome of the lamps nude m an umisualK large* number of types 
ratings and sires come rulicr wire ended or based to fit in any available 
holders in flir market h may be just what you need lor an existing 
or a New Protect. A lew minutes with our catalogue for what you are 
seeking, will certainly convince you So, why not gel our catalogue. 



kWtfflty BULBS 

Miniature b bub Miniature Lamp bpwMIate 


kuaflfy ELECTRICALS PVT LTD MnaralNaf«.»Marabetf-2* 

Phonw 236889. 237340 Branch 90 Kail Sayad Street, Bombay 400 003. 
Phone 325192 


LOOKING FOR MONITORS! 
AVAILABLE EX-STOCK 

SPECIFICATIONS 

• P31 Non Glare Green Phosphor 

• Ideal for 80*25 Display Format 

VIDEO INPUT 

• INPUT SIGNAL: 

TTL/Composite Video 

• INPUT CONNECTOR: 

9 Pin ‘D’ Connector for IBM PC 
or RCA Pin Jack 

HORIZONTAL 

• TTL Positive Going Pulse 

• Scan Frequency: 15.75 KHZ 
±0.5 KHZ 

• Pulse Width: 22 to 30 Micro¬ 
seconds at 15.75 KHz 

VERTICAL 

• TTL Negative Going Pulse 

• Scan Frequency: 47 to 63 Hz 

• Pulse Width: 4.5 to 1400 Micro¬ 
seconds 

• Retrace Time: 450 Microseconds 

• POWER: 230VAC ±10% 

50Hz, 20W 

CONTACT: 



M/s. GEETA MONITORS PVT. LTD., 

38/1, N.S. Iyengar Street, 
Seshadripuram, 
BANGALORE-560020. 

TEL. No. 360558 and 367840 



48 


ELECTRONICS FOR YOU 




SHR Series 

MULTICHANNEL COMMUNICATION TAPE 

RECORDERS 


The SHR Type Multichannel Communica¬ 
tion Tape Recorders ensure 24/48 hours 
continuous and reliable recording and 
logging ot informations, reports and ins 
tructioris in the following fields ol appli¬ 
cations 

— Civil and military aviation 

— Railway, ports/harbour traffic control 
centres 

— Communication headquarters of 
Armed Forces 

— Municipal Emergency centres as 
police, fire brigade and first aid 

— Radio-TV Broadcasting 

— Congresses and Courts of Justice 

— Press Agencies 




AVAILABLE m 4-8-16 24 CHANNELS 
VERSION 

ECONOMIC LOW TAPE SPEED 
HIGH RELIABILITY SINGLE OH DUAL 
EQUIPMENT 

AUTOMATIC CHANGEOVER PROM ONE 
UNIT TO THE OTHER 
I iMt INJECTION TIME READ-OUT , AUTO 
I IMP SEARCH 
pm cision tape: guide: 

At CESSORIES: BULK ERASER, REMOTE 
t ONTHOL UNIT etc 

L XPORTED BY 

VIDEOTON INDUSTRIAL 
FOREIGN TRADING 
CORPORATION 

tf IJ98 Budapesl. HUNGARY POB. 557 
tele. 22 4 763 


LOCAL REPRESENTATIVE 

UPTRON POWERTRONICS Ltd 

S-55/S-58 Uptron Estate Sahibabad 
Distt. Ghariabad-201005 U P 
Phone 204 098 200 551 











SYSTRONICS 

MnH* 89 92, Industrial Area. P 0 Naroda 
dlilMU Ahmedabad 382 330 


ELECTRONICS 
CORPN Of 
INDIA LTD 



ALCON 

ELECTRONICS 
PVT LTD 



Semiconductor 

Devices 


0 / 1 - \ 

CONNECTORS 
LTD 



BHARAT HEAVY 
ELECTRICALS tID 


r industrial & 

Professional r nnn(ir w c 

D'Subminiature 
c-dpacuors (Rack B Panel 


High Power 
Diodes 
& Thyristors 



BT SOLDERS 
PVT LTD 
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Versatile laser printer 
for 6800 office system 


Siemens recently presented a 
number of interesting innovations 
in the office system sector at the 
Hanover Fair CeBIT 86. Of particu¬ 
lar interest was the 5834 desk top 



Versatile laser printer 

laser printer and the 5822 worksta¬ 
tion system for the 5800 office sys¬ 
tem. The new laser printer is 
smaller and, with its additional 
copying function, more versatile 
than previous models. The new 
5822 workstation system features a 
47.5cm screen with more than one 
million individually addressable 


picture elements, on which the con¬ 
tents of two DlNA4-type pages can 
be’represented side by side. 

The desk-top version of the 5834 
laser printer is capable of printing 
ten pages of text or graphics per 
minute in a variety of typestyles, 
including modern, classic, titan 
and others [with as many as nine 
different sizes]. This is much faster 
than conventional printers for per¬ 
sonal computer applications. The 
new unit has been developed like a 
PC printer for direct office use. 

With a monthly capacity of 5000 
or more pages, the 5834 laser prin¬ 
ter is the ideal partner for the 5800 
office system. In this case it serves 
as a departmental printer for the 
workstation systems. The printer is 
linked to the Siemens PC-D by way 
of the bus network. However, it can 
also be connected as a local printer 
for off-line workstation systems; it 
can even be used as a copier. 

With its 512kB [or 768kB ] main 
memory and 42MB fixed-disc stor¬ 
age, it resembles the 5835 office 
laser printer for centralised 5800 
office system applications. 


Computer installations 
in India 

Presently there are about 17,000 to 
18,000 computer installations in 
the country out of which about two 
per cent are mainframe computers, 
20 per cent minicomputers and the 
rest microcomputers including 
wordprocessors, personal compu¬ 
ters and accounting/invoicing 
machines. 

All mainframe range of compu¬ 
ters are imported, followed by mini¬ 
computers, about 70 per cent and 
microcomputers, about 10 per cent. 

The five top Indian manufactur¬ 
ers of computers selected on the 
basis of production for the year 
1985 are: DCM Data Products Ltd 
[turnover Rs 95,4 million], Elec¬ 
tronics Corporation of India Ltd 
[turnover Rs 152.3 million\ Hin¬ 
dustan Computers Ltd [turnover 


Rs 171.1 million\ International 
Computer Indian Manufacture Ltd 
[turnover Rs 121.8 million 1 and 
Wipro Information Technology Ltd 
| turnover Rs 119.4 million]. 

The government has also 
initiated a number of computer 
courses at different levels. In addi¬ 
tion, a number of programmes, on 
continuing education, in-service 
training, short-term courses, even¬ 
ing courses, teachers’ training pro¬ 
grammes and use of new 
techniques like computer-aided 
instructions, audiovisual instruc¬ 
tions as well as the use of television 
network are being undertaken/ 
planned. 

Murugappa to market 
Maxell floppy diskette* 

Murugappa Electronics has been 
appointed exclusive marketing 
agents in India for all the magnetic 
media products manufactured by 
Hitachi Maxell Ltd, Japan. Under 
this arrangement, it will supply 
wellknown ‘Maxell’ brand floppy 
diskettes. 

/4s one of the world’s leading 
manufacturers of magnetic 
memory media, Maxell is a trusted 
name amongst the world’s compu¬ 
ter manufacturers as well as users 
of floppy diskettes everywhere 
which are backed by sophisticated 
research and development. 

Murugappa’8 associate com¬ 
pany, Ambadi Enterprises Pvt Ltd, 
a recognised export house, will be 
importing these floppy diskettes on 
its behalf for stock and sale in 
India. The range of floppy diskettes 
available includes: 20.32cm double¬ 
side, double-density in soft sector; 
20.32cm single-side, double-density 
in soft sector; 12.35cm double-side, 
double-density in soft sector [48 
TPI]; 12.35cm double-side, double¬ 
density in soft sector [96 TPI]; 
12.35cm single-side., double-density 
in soft sector [48 TPI]; and12.35cm 
high-density [1.2 MB]. 
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Signal Generator 
Program 
for Sinclair 
Spectrum Micro 


Ajay Chikersal 


T his project turns your Spectrum into an accurate 
and reliable signal generator source capable of 
generating square-wave signals in the frequency 
range 10 Hz to 10 kHz. 

It is essentially a software project which can serve as a 
great utility for hobbyists and experimenters. However, 
unlike ordinary generators, this one is programmable, i.e. 
both frequency and duration can be made to vary with time. 
The frequency can be varied in steps of a single hertz (Hz), 
and the duration can be as low as a single time period of the 
pulse. 

Though the basic program given (see box), may seem to 
be the heart of the project, the actual generation of pulses is 
achieved by a machine code routine situated in the ROM. The 
basic program handles routine duties such as accepting 
inputs from the keyboard and neatly displaying titles and 
options available. 

Working 

The machine code routine in the ROM was not initially 
meant to produce frequencies in such a range; it was 
designed to be used in conjunction with the Spectrum’s 
basic statement BEEP'. 

The BEEP statement has the format: 

BEEP duration, pitch 


where the duration and pitch represent any numerical 
expression. The duration is given in seconds and the pitch is 
given in semitones above middle ‘c’. 

When such an instruction is encountered during the exe¬ 
cution of a basic program, the two variables (pitch and 
frequency) are used to set certain prerequisites to the 
machine language program which is subsequently ‘called’ to 
produce the desired effect. 

As we would have to make repeated references to this 
machine language routine, we will have it known by the 
name ‘Beeper’. 

As we need a more flexible system than that provided by 
Uncle Clive (Sir Clive Sinclair), we will make use of the 
Beeper routine directly without referring to the basic: 
interpreter. 

The Beeper routine was however not intended for direct 
use by humans. Hence, before calling this routine we would 
have to preset certain conditions which depend upon the 
frequency and duration. 

So, by now it should be quite clear that the role of the 
basic program would be to: 

(a) Accept inputs from the user; 

(b) Set the prerequisites to the Beeper; and 

(c) Call the Beeper routine. 

The prerequisites required for the Beeper program are in 
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Program Listing 

10 REM #M***#«»*#o*M#M**M 

£0 REM *******SPECTRUM****»*»*« 

30 REM ***SIQNAL GENERATOR**** 

40 REM * * 

50 REM **«J«Y CM1KER901 I98F** 

60 REM *********«.*»•********** 

70 REM MACHINE CODE 16 STORED TROM APPPF -JS - <. • ' • 

fJU CL ERR 31999 

90 FOR T-3£0O0 TO »r»9 

95 REPD P 

1O0 POKE T,P 

110 NEXT T 

1 £0 REM pATA FOR MACHINE CODE PROGRAM Fll, •. «lWh 
13i» DPTP 
1 35 CL 6 

140 BORDER Is PAPER 7 : INI'. 1 
ISO PH IN’* PT L\ 1S{ “SPECTRUM" 

160 PRINT PT 3 V 1£ $’'R99BEB9" 

1/0 PRINT PT 6. B( "SIGNAL GENI KOTOR" 

IMP PRINT PT 7- fta 

ISO PHI NI P 15. O; "tMI ER 1 Ht FREQU'NLY 
£U0 INPUT I 

£10 II' F > -10 PND FPl(M.ix» THIN GOTO ,-M. 

££'*) PRINT m lb, ";H AHH • ; "F WLI.HJI Nl. Y WnN'il lb 1 ■ * li-winf*/" 
£30 FOR Y ~ 1 TO 30. > 

£40 Nl XT Y 
£45 00TO ISO 

£50 PRJNI PT IV f£i{F ; ’• H:" 

£60 PRIN^ ()} 19. o; "ENTER f HE NL’Ml * W CH • yL » -j l,i 'D. " 

C.VO JNPU» N 

£0 - IF N> < I PND N< =65535 THEM GOTO 

£90 PRINT O' 1S,m ; hp« 3H 1 ; "Nu. OF iSC.ES RANGE f'> 1-609.5' 
300 FOR 1 TO i'J'> 

311. NEXT V 
315 GOTO G'f><» 

330 PRINT PT .-O, 1£;'M 
;;jo rriR v=i in jOOjnfx* y 

340 REM THE VALlC*. OF HI PND OF PRE CllMPUIF.D 
LE T Dl *F: 

3 70 I l ■* HL*- <43 7?rO /F * -3«». 1£!» 

3/5 RE* 1 OF T S VffOKtN IN fG HIGH PND LOW PARTS 
Lfc I D1 INi <DE/FN6> 

;/30 If' !)c.«UF-£56* INT<f>L/_56> 

39' REM THE VALUE Of Dfe IS bI OREO IN MEMORY 
4HO POP l 3£0O0, Dl 
4H» POKE 3.-‘no4, D.-‘ 

«Pii REM ML If. DHOKEN INTO HIGH PND LOW PARIS 

4E0 l t T hl=INI(HL/FSto) 

i\ .5'' Lt 1 t ic —HL i ’bL* I NT ( hu / £56) 

435 RFM THf VALUE OF HL IS BTJHi L- IN MEMORY 
440 PUKE 3c’0»i£, HI 
450 PUKi 3£0r»l, Hi- 
460 CLS 

470 PRINT PT £, 13; "bMri-TRUM" 

4BU PRIN1 PT 3. I*. ; "WBEgeB" 

490 PRINT PT 6. 61 "b..JNAL luLNEHA ' OK" 

510 PRINI PI . O, 7; "FREOULNCV-." 

5£0 PRINT PI lc.’, 7: "DURATION-" :N 'I ‘ I i.ONDS" 
r.Jo PH i NT PT 14, / ■ "No. Of CYC. b 

540 PRINT PT l6'.j«FLA9*t s "bOllPKL WftVI SIGNAL OUTPLII 
550 RANDOM! 7ff UER /L «.<»<> 

560 PRINT AI lfc. ,1 1 

570 PRINT ft' ' '.i; PRESS -H fG RlSlftHf 
5(ir» PRIM P‘> I 9,9: "L IU EXII" 

».9o If' in- i.vi-'l ‘ ! HEN Si Dp 
t.no II 1NKFY * - " R " 1 HL-N GUTl) 135 
AH' GOTO bOo 



faci values which must he assigned to two double pair regis¬ 
ters. These values are obtained by mathematical formulae 
which contain the variables’ frequency and duration. 

For the benefil ol ihose readers who are not familiar with 
machine language, a detailed explanation of the entire con¬ 
cept is given so that this technique can be incorporated in 
other piograms oi applications. 

I he term 'machine language’ rclers toa low-level language 
which is native to the computer. In the Spectrum we have a 
Z.KO microprocessor and hence the use of ZKO machine lan¬ 
guage is required whenever we want to communicate with 
the computet in its native tongue. 

Machine language, like any other programming language, 
uses ‘variables' which can be assigned different values. Reg¬ 
isters can also be thought ol as variables. There arc many 
registers in ZKO assembly language, the most commonly used 
being A, H, (.’, P, 1 , II and L. 

hach of these registers can hold any one number (one 
byte) between 0 and 255, inclusive o( both. Since in practice 
we cannot restrain ourselves to such small numbers, two 
registers may be combined to collect!'ely represent larger 
numbers. These combinations arc strictly given by the pairs 
BC, DH and HI.. We will be concerned only with the values 
ol HL and l)L as these should he set belore Vailing’ the 
Beeper loutinc. 



&IC.NAI OLN&HATOR 


CNTFH IMF FHtOULNCY 300 11/ 

UYUH FIL NUMRFR Ol CYGIEF Tlf ol) 

I (WO 

Fig. 1(a): The initial parameters and sample values. 



SIQNAI TlffsiFMA I OH 

KHLUUFNOY 300 Hz 
DIJHA I ION 3 333333 SECONDS 
NO OF (JYCLtb 1000 
PRESS 0 7 0 RES f ART 
E TO EXIT 

Fig. I (b): Display of initial parameters while output of the signal 
is available through the ‘F^AR’ socket. 

When wc couple two single registers to form a double 
register, wc can handle numbers between 0 and 65535, i.e. a 
total ol 65536 numbers (256 * 256 - 65536). ' 

T he formulae which relate HL and L)E to the irequency 
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and duration arc: 

For register pair HL: 

HL = (437500/ Frequency) - 30.125 
and for register pair DE: 

DE = Frequency * Duration 
As the time period *t' is given as 
1=1/ I, 

. Duration - l ime period * Number ot cycles 
- Number ol cycles/Frequency 
Rearranging the above, we obtain 
Duration * Frequency - Number ol cycles 
where the duration is in seconds and the frequency in hertz. 


SIGNAL fiENt.RA7OH 

Mtt QUINCY JOOFD 
DURATION M3.J33J SECONDS 
NO Ol CYCLES HKMI 
SOU ARE WAV! SIGNAL OUTPUT 



J 

J 


MIC 

l 

TV MIC. 9V DC 

ZX SPECTRUM 


liana 

aac 
a a a 
anc 

m a m 

a a a 
ao a 



4 


POWER S1JPPI V 
fOH SPECTRUM 


.ITTTI3-U, 

■ 



H) HEAR rnl 
TONr s 


1 SINGLE STAGE 1 


rrn 

| AMPLIFIER 1 


I CIRCUITS 1 


Fig. 2: Applications and final set up. 


Thus. DE represents the number of cycles that will be 
produced. This can be specified between 1 and 65535. includ¬ 
ing both. 

Let us nowcaiculate the theoretical upperand lower limits 
of the frequency which depend upon the minimum and 
maximum values of HL, As seen already, HL is a register 
pair, i.e. it can hold any number between 0 and 65535. 

Rearranging the equation for HL. to represent frequency 
in terms of HL, we obtain 
Frequency = 437500/(HL+30.125) 

For a minimum value. HL=0, we have 
Frequency = 437500/30.125 
= 14522.8 Hz 

For a maximum value, HL=65535, we get 
Frequency = 437500/ (65535+30.125) 

= 6.67 Hz 

Though these are the theoretical limits of the frequency, 
the 10Hz to 10kHz range would be a more accurate and 
practical one. The square waves produced in this range have 
A,epical rise time of less than 1 microsecond. 


An example 

Let’s consider a practical example. Suppose, it is required 
to produce a frequency of 500 Hz for a duration of six 
seconds: 

I)H = Frequency * Duration 

- 500 x 6 

- 3000 

HL - (437500/ Frequency) - 30.125 

= (437500/500)-30.125 

- 844.875 

Always round down the value of HL. obtained in the step 
above, so that 

HI =844 

Having set these two registers, we can call the Beeper 
routine to produce the square-wave signal. 

I he values of 111. and DF arc set automatically by the 
hask' program which utilises the same formulae to compute 
the values and utilises the POKl statement to store the values 
in memory. 

The analogy of tny small machine language routine with 
BASIC is given in the lable below. This routine only acts as a 
link between the basic program and the ROM routine 
(Beeper). 


TABLE 

Analogy of (he Machine Language with BASIC 


Address Hex Dump 


12000 21 00 00 

. 1200.1 11 00 00 

12006 CD B5 01 

12000 CV 


ZDO Assembler 


LD Hl.,0 (see text) 
l.D DK0 (see text) 
( At I 949d 
(BFEPFR) 

Rtf I 


Analogous BASIC 
Program 

I H It DO 

t.n ni -o 

tiOSUB BEEPER 
(Address 949d) 
RtlURN 


Here's a briel summary ol the basic program lot your 
understanding: 

Line 80 reserves memory to store the small machine code 
program beginning at address 32000. 

Lines 90-110 store the machine code into memory, the 
code is transferred from the data statement in line 130 to 
the memory address from 32000 to 32009. 

Lines 150-290 display the title and accept the input from 
the user - making sure that the inputs are within the range. 

Lines 360 and 370 compute the values of registers H L and 
DE. 

Lines 380-450 break the values of HI. and DEin HlGltand 
LOW parts for their subsequent storage in memory. 

Lines 490-540 display the initial parameters set by the 
user, including a flashing indication when the signal is 
available. 

Fig. 2 shows how the sound from Spectrum can be ampli¬ 
fied to hear the tones being generated. The output from its 
MIC socket can also be fed to a single-stage transistor 
amplifier for use of these signals in other circuits. 

□ 
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Thermax 

Carbon Film Resistors 

that have proved 
their worth the world over 


Thermax exports 40% of its resistors 
to advanced countries in Europe, S.E. 

Asia, and lately to the U.S.A. 

In India too, Thermax resistors have 
helped leading black & white and 
colour T.V. manufacturers in the 
process of indigenisation. ET & T 
alone has placed a repeat order tor a 
massive 8.5 million resistors. 

A heavy engineering company that's 
into areas like conservation of energy 
and preservation of the environment, 

Thermax has added on other hi-tech 
areas like computer software & 
electronics. And the merger emits 
signals that are pretty strong. 

Thermax Resistors 

□ Carbon film 0.25 W, 0.50 W, ±5 to ±2% tolerance 

resistors 1 ohm to 10 meg. ohms 

1.0W ±5% tolerance 
1 ohm to 1 meg. ohm 

□ Metal film resistors 0.25 W ± 1, ± 2 & ± 5% tolerance 

100 ppm 

10 ohms to 1 meg. ohm 

□ Manufactured in a fully automated plant with computerised 
test facilities 

o Meet JSS/MIL specifications 

□ Approved by CIL/ BARC 

n Excellent solderability; ideally suited for wave soldering 

□ Bulk and strip packings 

□ Prompt delivery Cable 





THERMAX PRIVATE LIMITED 
ELECTRONICS DIVISION 

7-134 Bhosari Industrial Area 
Bhosari, PUNE 411026 
THERMAX HO Telex: 0145-545 TMXS IN 
Tel.: (0212) 84234.84235 

Pralibha 86 147 
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LEADER 

A single unit enables easy, low-cost user-customizing 
of a centralized TV test system. 


Centralized Television Video-IF • Sound-IF • 
CROMA Calibration System 


It generates all signal of sweep & 
marker for all TV systems over the world. 


SOUND-IF UNIT 480-U71 


• SWEEP: 4.5,5.5,6.0,6.5+ 0.5MHz a MARKER: 5point* each 

• SOUND CARRIER .4.5,5.5,6.0,6.5MHz 


CHROMA 


UNIT 480-U77 


• SWEEP : 2 ~ 7 MHz • MARKER : 4 point* 19 countrie* 

• VIDEO CARRIER : 19 countries 


VIDEO-IF 


UNIT 480-U80 


• SWEEP : 22 ~ 64 MHz • MARKER: 6 points 2 band* digital 
switch** setting 


• OUTPUT IV 75-ohm terminated 


MAIN FRAME LSW-1481 


For further details on the above centralized systems 
a separate brochure is available on request 


An Example for Centralized Television Video-IF, Sound-IF, CHROMA Calibration System 
Producing 1,000 ~ 2,000 Sets monthly 



LEADER ELECTRONICS CORP. 2-6-33 Tsunashima, Higashi Kohoku-ku, Yokohama, Japan TELEX: J47780 JPLEADER 


AGENT: (For All India except East India) 

Krishan C. Arora & Co. 

P.O, Box 4218, New Delhi-110048 
, , s TEL: 6411133 TELEX: 031-66557 CABLE: JUBILANT 
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AGENT: (For East India) 

Varas International Pvt. Ltd. 

7C, Urvashi, 3 Hungerford St., Calcutta-700017 
TEL: 44-0191 TELEX: 212915 CABLE: RANJl 
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,Elec£r«aon& 

By Ravi Kant Taxi 



^ Rajiv used computers during the elections and 

"Sir, this new colour printer is always printing ^ e won them ... 


our company's bank balance in red! Needs to 
be fixed up. 








BE PROUD INDIAN 
SUPPORT INDIAN TECHNOLOGY 
PLA HAND HELD DMM TYPE: DM-14B1 

’PLA‘ introduces VERY ECONOMIC model with extra ordinary features not available in 

IMPORTED/SMUGGLED DMMs. in market. 

Low prices, THANKS to EXCISE REDUCTIONS and our streamlined DMM production. 



OUTSTANDING FEATURES 

(USER MUSI CONFIRM THESE BEFORE PURCHASE OF 
ANY DMM ) 

• Battery Life: 1000 operating hrs. due to special LSI. 

• Ohms Protection: FOOLPROOF protection upto 
450V DC/RMS by means of PTC and not merely by 
fuse as in IMPORTED/SMUGGLED DMMs. Burnt 
fuse replaced by ordinary wire may damage the 
DMM completely later on. 

• Servicing: NO PTH PCBs hence servicing easy. In 
PTH PCB component replacement very difficult. 

• PLUG-IN LCD/LSI/ICs; Use of easy to replace plug¬ 
in LCD/LSI/ICs. 

• Push Button SW: Push button sw (No rotaries) 
for easy and real single hand operation. 

•Warranty: 12 Months free servicing warranty, 
servicing/spares available for years. 

•Price: All these features available at rock 
bottom price. 


FOR DETAILS CONTACT: 


PLA ELECTRO APPLIANCES PVT. LTD. 


THAKOR ESTATE, KURLA KIROL ROAD, 
VIDYAVIHAR - BOMBAY - 400 086/ 
*5132667/8, 5133048. 
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An Introduction 
to Compilers 

Part I 


Surest? K. Basandra 


T he subject matter of compiler construction can be 
considered as a form of language translation. The 
phrase ‘language translation' suggests the exist¬ 
ence of several languages and, also, the notion oi 
translation. By translation we mean a mapping of sentences 
of a given language to sentences of another given language. 

A necessary aspect of translation is that the mapping 
preserves the meaning of the sentence to be translated. Since 
this is a very broad constraint, it should be evident that, in 
general, translation is a one-to-many mapping. 

As we are interested in solving problems by using compu¬ 
ters, the act of translation can be imperatively expressed as: 
Take an arbitrary sentence of some given language, analyse 
it and, if possible, synthesise a sentence ol another given 
language so that it completely conveys the meaning of the 
initial sentence. 

To realise this, however, several major problems have to 
be carefully considered: What is a language? What do wc 
mean by an analysis of statements in a language? Howdo we 
ascribe a meaning to a sentence in any language? In any 
given language, how do we synthesise sentences which will 
have a given meaning? If many sentences can be ascribed the 
same meaning, how do we choose amongst them? 

The most common languages we know of are the natural 
languages such as English. Our understanding of such lan¬ 
guages is rather loose and cannot be succinctly expressed. 
This is not at all surprising, for such languages are usually 
very vast. Consequently, the problem of translation between 
such languages has mammoth proportions. Fortunately, for 
the present, our interests lie in a very specific set of lan¬ 
guages, the so-called ‘programming languages’. 

Mr Basandra, an M. Tech in Computer Technology, unravels the system of 
•compilers’ and various other terms like •translators' and ‘interpreters' that 
the teadeis may have heard and wondered as to their actual meaning. 


Programming languages provide a precise and unambigu¬ 
ous means for communication between man and machine. 
Amongst such languages, we distinguish between those 
which are more suited for problem-solving by man from 
those which are suited for direct interpretation by a machine. 
In this article, we will be concerned with the translators 
(agents which perform translation) which translate senten¬ 
ces from languages in the former class to sentences of lan¬ 
guages in the latter class. Compilers are such translators. 

Compilers and translators 

A ‘translator’ is a program that takes as input a program 
written in one programming language (the source language) 
and produces as output a program in another language (the 
object or target language). If the source language is a high- 
level language such as FOR I RAN, PI./1 or COBOL, and 
the object language is a low-level language such as an assem¬ 
bly language or machine language, then such a translator is 
called a ‘compiler’. 

Programs written in source languages are called ‘source 
programs'. On the othet hand, object languages are usually 
suited for machine interpretation. Programs expressed in 
object languages are called ‘object programs’. To translate a 
source program, the compiler must analyse it thoroughly 
and synthesise an equivalent object program. 

The task performed by a compiler is called ‘compilation*. 
During compilation, the process of source program analysis 
yields a variety of information about source programs. This 
information has to be preserved by the compiler for it to 
produce an equivalent object program. Various data struc¬ 
tures, such as tables, lists, trees, etc are employed by the 
compiler to preserve this information. The construction of 
an equivalent object program is directed by the information 
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Fig. i: ( ompiltilion and execution. 

preserved in these data structures. All the actions performed 
by a compiler are said to occur at ‘compile-time’. 

Executing a program written in a high-level programming 
language is basically a two-step process, as illustrated in Tig. 
I. The source piogram must first he compiled, i.e. translated 
into the object program. I hen the resulting object program 
is loaded into memory and executed. 


be written in the source language. 

A programming language is a notation with which people 
can communicate algorithms to computers and to one 
another. 

Syntax 

A program in any language can be viewed as a string of 
characters chosen from some set, or ‘alphabet’, of charac¬ 
ters. But how do we prescribe which strings of characters 
represent valid programs? The rules that tell us whether a 
string is a valid program or not are called the ‘syntax’ of the 
language. 

It is often almost impossible to state concisely and pre¬ 
cisely what strings arc valid programs, just as it is hard to 
state which sentences of English are proper and which are 
not. 


Other translators 

Certain translators translorm ••. programming language 
into a simplified language, called ‘intermediate code', which 
can be directly executed living a program called an ‘interpre¬ 
ter’. We may think of the intermediate code as the machine 
language of an abstract computet designed to execute the 
source code. Tor example, SNOBOI, is olten interpreted, 
the intermediate code being a language called ‘polish postfix 
notation'. 

In some cases, the source language itself can he the intei- 
mediate language I nt example, most ‘command languages', 
such as JC’L, in which one communicates directly with the 
operating system, arc interpreted with no prior translation at 
all. 

Interpreters are often smaller than compilers and facilitate 
the implementation ot complex programming language con¬ 
structs. However, the main disadvantage of interpreters is 
that the execution time of an inteipretcd program is usually 
more than that of a coi responding compiled object program. 

There are several other important types of translators, 
besides compilers. If the source language is assembly lan¬ 
guage and the target language is machine language, then the 
translator is calltd an ‘assembler’. 

The term ‘preprocessor’ is sometimes used for translators 
that take programs in a high-level language into equivalent 
prograpis in another high-level language. Tor example, 
there are many TOR I RAN pteproeessors that map ‘struc¬ 
tured' versions ot TOR I RAN into conventional 
FORTRAN. 

Programming languages 

Here it is intended to define a programming language 
formally. 1 his has to be done beta use, intuitively speaking, a 
compiler specifies a relationship between source programs 
and object programs. It does this for all source programs, 
and hence compilation is really a relationship between two 
languages. In other words, a compiler is not concerned with 
any specific set of source programs but all programs that can 


Semantics 

Once we know that we have a valid program, how do we 
specify what the program does? It is essential to know what a 
program means if we are to compile it faithfully into a 
machine language program that does what the programmer 
expects. The rules that give meaning to programs are called 
the ‘semantics' of the programming language. 

I he semantics of a programming language are much 
harder to specify than its syntax. No completely satisfactory 
means for specifying semantics in a way that helps construct 
a correct compiler for the language has been found. 

The hierarchical structure of programming languages 

A programming language is a notation for specifying a 
sequence of operations to be carried out on data objects. 
Both the data objects and the operations can be grouped into 

PRO|RAM 

SUBROUTINES & Bl OCXS 

I 

STATEMENTS 

I 

EXPRESSIONS 

DATA HEfEHENCES OPERATORS r-UNCTIONS 

Fig. 2: Hierarchy of program elements. 

a hierarchy that looks like the tree of Fig. 2. Not all lan¬ 
guages have every one of these features, and some languages 
such as ALGOL 68, permit statements to be in expressions. 
Nevertheless, the units in this hierarchy are so common that 
they should be familiar to all. 

At the top of the hierarchy is the program itself. The 
program is the basic execution unit. Next comes an entity 
that can be compiled but not necessarily executed- the sub¬ 
routine or block. These are units which may have their own 
data (local names). 

Subroutines differ from blocks by being callable from 
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other portions of a program. Both subroutines and blocks 
are composed of statements, in turn, statements are fashi¬ 
oned from expressions which are made up of operators, 
function calls, and references to data. 

The structure of a compiler 

The compiler takes as input a source program and pro¬ 
duces as output an equivalent sequence of machine instruc¬ 
tions. This process is so complex that it is not reasonable, 
either from a logical point of view or from an implementa¬ 
tion point of view, to consider the compilation process as 
occurring in one single step. For this reason, it is customary 
to partition the compilation process into a series of sub- 
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Fig. 3: Phases of a compiler. 

processes called ‘phases’ as shown in Fig. 3. A phase is a 
logically cohesive operation that takes as input one represen¬ 
tation of the source program and produces as output 
another representation. 

As input to a compiler, the source program is only a string 
of characters. From this linear representation of the pro¬ 
gram, the process of source program analysis should detect 
the structure and meaning of the program. 

This is very similar to the actions involved in finding 
constituent phrases in a sentence in English, in which case we 
do so by making use of the English grammar. In order to 
understand an English sentence, we must first know the 
meaning of various words used in it; grouping the words into 
phrases allows us to ascribe meanings to these phrases; and 
finally, combining the meanings of the phrases according to 
the grammatical structure of the sentence leads to an under¬ 
standing of the sentence. 

From the above analogy, it is reasonable to assume that 


the source language has a grammar which delmes acceptable 
grammatical structures for source programs. In order to 
analyse the structure of a source program, we have to formu¬ 
late a strategy for recognising its constituent sub-structures. 
Also, we have to detect the methods by means of which these 
sub-structures are bound together to form a whole source 
program. 

Looking at the analogy of grammatical analysis of English 
sentences again, we note that we recognise words first and 
then we search for the phrases. The first phase consists of the 
analysis of the string of characters in the source program so 
as to form meaningful primitives (analogous .o words and 
punctuation marks in an English sentence). 

The first phase, called the ‘lexical analyser’ or ‘scanner’ 
separates characters of the source language into groups that 
logically belong together; these groups are called ‘lexemes’ 
or ‘tokens'. The usual tokens are keywords such as DO or IF, 
identifiers (the equivalent of ‘names’ in programming lan¬ 
guages) such as X or NUM, operator symbols such as ‘ • 

‘ ’, ‘-’ or *+’, and punctuation symbols such as parentheses 
or commas. 

The output of the lexical analyser is a stream of tokens 
which is passed to the next phase. The tokens in this stream 
can be represented by codes which we may regard as integ¬ 
ers. Thus, DO might be represented by I, + by 2. and ‘identi¬ 
fier’ by 3. In the case of a token like identifier, a second 
quantity that indicates which of those identifiers used by the 
program is represented by this instance ol token identifier is 
passed along with the integer code for identifier. 

The task of this first phase is quite simple and straight¬ 
forward. Subsequent to this phase of analysis, a source 
program may be viewed as a sequence of tokens. 

Following lexical analysis is the task of recognising gram¬ 
matical phrases in a source program. T his is a more compli¬ 
cated task: sequences of lexemes have to be grouped together 
to form simple phrases of the source language; these simple 
phrases are used to form more complex ones and. ultimately, 
source programs. 

All these actions are the substance of ‘syntaxanalysis’, the 
term usually ascribed to this second phase in the analysis of 
source programs. The syntax analyser - groups tokens 
together into syntactic structures. For example, the three 
tokens representing A+B might be grouped into a syntactic 
structure called an ‘expression’. Expressions might further 
be combined to form statements. 

Often, the syntactic structure can be regarded as a tree 
whose leaves are the tokens. The interior nodes of the tree 
represent strings of tokens that logically belong together. 

The ‘intermediate code generator’ uses the structure pro¬ 
duced by the syntax analyser to create a stream of simple 
instructions. Many styles of intermediate codes are possible. 
One common style uses instructions with one operator and a 
small number of operands. These instructions can be viewed 
as simple macros. The primary difference between interme¬ 
diate code and assembly code is that the intermediate code 
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need not specify the registers to be used lor each opciation 
'Code optimisation' is an optional phase designed to 
improve the intermediate code so that the ultimate oh|ect 
program runs faster and oi takes less space Its output is 
anothei intermediate code piogram that does the same job 
as the original, but perhaps in a wav that saves time and ot 
space 

1 he tinal phase, known as Voile geueialion', produces the 
object code by deciding on the inetnoiy locations lot data, 
selecting codes to access each datum, and selecting the icgis- 
teis in which each computation is to be done Designing a 
code genetatoi that pioduces liulv efficient obicct piogiams 
is one ot the most difficult parts ot compilci design, both 
practically and theotetically. 

I he 'table-management' oi 'book-keeping' poition ol the 
comptlei keeps Hack ol the names used by the program and 
iccords essential inloimaiion about each, such as its type 
(integer, ical etc). I he data structure used to record this 
inhumation is called a 'symbol table' 

I he 'enoi handler is invoked when a (low in the source 
piogram is detected It must warn the piograrnmer by issu¬ 
ing a diagnostic, and ad|ust the information being passed 
from phase to phase so that each phase can proceed 

It is desnable that compilation be completed on Hawed 
programs, at least thiough the syntax-analysis phase, so that 
as many errors as possible can be detected in one compila¬ 
tion. Both the table-management and error handling iou- 
trnes internet with all phases of the compiler. 

Passes 

In an implementation ol a compilci, portions ol one oi 
more phases are combined into a module called a 'pass'. A 
pass reads the source piogtatn oi the output ol the pievious 
pass, makes the transformation specified by its phases, and 
writes output into an intermediate file which may then be 
read by a subsequent pass, if several phasesaiegrouped into 
one pass, then the operation ol the phases may be inter¬ 
leaved, with conliol alternating among scvcial phases 

I lie number of passes, and the gioupmg ol phases into 
passes, are usually dictated by a vauety ol considerations 
germane to a particulai language and machine rather than 
by any mathematical optimality criterion. I he structure ot 
the source language has a strong died on the number of passes. 

C'citmn languages require at least two passes to geneiate 
code easily, hoi example, languages such as PI I or 
A1 CiOl 6K allow the declaiation ol a name to occui after 
uses of that name. Code foi expiessions containing such a 
name cannot be gcneiated conveniently until the declaration 
has been seen. 

The environment in which the compiler must operate can 
also affect the number of passes. A multi-pass compiler can 
be made to use less space than a single-pass compiler, since 
the space occupied by the compiler program lor one pass can 
be rented by the following pass. 

^^l^pUf-pasx compiler is, of course, slower than a single- 
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pass compiler, because each pass reads and writes an inter¬ 
mediate file. Thus, compilers running on computers with 
small memory would normally use several passes while, on a 
computer with a large random access memory, a compiler 
with fewer passes would be possible. 

Reducing the number of passes 

Since each phase is a transformation on a stream of data 
representing an intermediate form of the source program, it 
may be wondered how several phases can be combined into 
one pass without the reading and writing of intermediate 
files. In some cases one pass produces its output with little or 
no memory of prior inputs, lexical analysis is typical. In this 
situation, a small buffer serves as the interface between 
passes. In other cases, we may merge phases into one pass by 
means of a technique known as ‘backpatching’. In general 
terms, if the output of a phase cannot be determined without 
looking at the remainder of the phase’s input, the phase can 
generate output with 'slots’ which can be filled in later, after 
more of the input is read. 

While it is not possible to deal with backpatching in detail, 
an example from assemblers will serve as a paradigm. An 
assembler might have a statement like 
GOTO 1. 

which precedes a statement-with label L. A two-pass 
assembler uses its first pass to enter into its symbol table a list 
of all identifiers (statement labels and data names) together 
with the machine address (relative to the beginning of the 
program), to which these identifiers correspond. Then a 
second pass replaces mnemonic operation codes, such as 
GOIO by their machine language equivalent, and replaces 
uses of identifiers by their machine address. 

A one-pass assembler, on the other hand, could generate a 
skeleton of the GOTO machine instruction the first lime it 
saw GOT O L. It could then append the machine address for 
this instruction to a list of instructions to be backpatched 
once the machine address for L is determined. For example, 
when the assembler encounters a statement such as 
L: ADD X 

it scans the list of statements referring to L and places the 
machine address for statement 1.: ADD X in the address 
field of each such instruction. Subsequent assembly instruc¬ 
tions referring to L can have the value lor L substituted 
immediately. 

In a compiler, most of the backpatching that needs to be 
done is done over relatively short distances. Labels, for 
example normally need to be backpatched as above only 
with one procedure or subroutine. The distance over which 
backpatching occurs is important since the code to be back- 
patched must remain accessible until backpatching is com¬ 
plete. Even though the object program may fit in memory 
when it is produced, intermediate forms of the source pro¬ 
gram may be too big to fit in memory all at once, especially 
as a substantial portion of memory may be occupied by the 
compiler program itself. (To be continued) 
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Comparative Study of 
Computer Languages 

Input Output Statements(4) 


Part XIII 

R. Ramaswamy 


A s in the case of FORTRAN, COBOL, BASIC 
and PL/1, we also have three ways of entering 
data into a PASCAL program. These are: 

1. Entering data through the console. 

2. Entering data in the program itself. 

3. Entering (fata in the program by reading a file. 

Here we will consider the first two methods and study the 
third later. 

Input statements for entering data through the console 

There are two input statements, namely, READ and 
READLN. The READ statement gets the data given in a 
stream fashion, while the READLN statement gets the data 
given on a line by line basis. The general form of the READ 
statement is 
READ(list); 

And the general form of the READLN statement is 
REAl)LN(list); 

Suppose wc write the READ statement as follows: 
READ(A,B); 


REAI )((.',£)); 

In the above case the values of A, B. C and D can be keyed in 
one line or two lines or three lines or even lour lines, as 
shown below 


34.5 65.7 78.9 87.0 

(One line) 

.34.5 65.7 \ 

78.9 87.0 / 

(Two lines) 

34.5 65.7 'j 

78.9 > 

87.0 ) 

0 hree lines) 

34.5 A 


65.7 1 


78.9 f 

(Foui lines) 

87.0 J 



The first READ statement reads the first two values in the 
stream. The second READ statement reads the next two 
values in the stream irrespective of the number of data in 
each line. 

Suppose we give READLN statements as shown below: 

READLN(A.H); 

READLN(C,D); 
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In the above case the values of A and B must be keyed in the 
first line and the values of C and D must be keyed in the 
second line. If the values of all the variables are keyed in the 
same line, the computer will give error message. Both the 
READ and the READLN statements give instructions to 
the computer to get the data for the program through the 
console. The READ and the READLN statements in PAS¬ 
CAL are analogous to the READ statement in FOR I RAN, 
INPUT statement in BASIC, ACCFP'I statement in 
COBOL and GET LIST statement in PL/L 

Output statements for printing the result on paper 

'I here arc two output statements to print the result on 
papei. I hey are the WRII E and the WR11ELN statements. 

I he general lonn ol the WRI 11 and the WRI'I ELN state¬ 
ments ate 

W Kl 1 I.(Iim), 

WRI II l N(lisl), 

The WRI I E statement will cause the printing of the values 
ol the variables in the list continuously. If the first line is full 
the printing will be continued in the second line until the list 
is exhausted. The WRITELN statement will cause the 
printing of the values of the variables in the first line. If there 
are more variables than could be accommodated in the first 
line, the same will not be printed. Suppose one writes 

WRIll(A.B). 

WRI I MCI)), 

The values of A, B, ( and D will be printed in the same line. 

Now if one writes 

WRI It I N( VH), 

WRI It I NIC',!)); 

the values of A and B will be printed in the first line and the 
values of C and D will be printed in the second line. A string 
in the WRI I E or the WRI I ELN statement will be printed as 
it is. Numeric quantities will be printed in the exponent 
notation. Suppose the basic pay of a person is 2500.00 and it 
one writes a statement 

WRI I ELN (BASICPAYC BASIC’t’AY). 
the computer will print the result as 
BASIC PAY = 2.5(XKMK)t+03 

Obviously, the above form is not meaningful. I he 
numeric value must be given in floating point notation. For 
this purpose we have to give formats for the output. 

Formatting the output 

When we give a simple WRI LE statement ora WRI'I ELN 
statement with the arguments list inside the parantheses, the 
computer will print the result in a pre-defined formal. But 
when wc want to print the result as per our layout, we have to 
give necessary specifications explicitly. Such specifications 
are called format specifications. The field width for each 
variable can be specified as an integer constant or an expres¬ 
sion yielding an integer value immediately after the variable 
followed byacolon mark. Numbers as well as characters will 


be printed right justified in the given field. For example, if 
one writes 

WRI lhl.N(A:IO); 

and the value of A is 46, the value will be printed in the ninth 
and the tenth columns, leaving the preceding eight columns 
blank. II A has been defined as a character variable whose 
value is ‘K’, then the letter K will be printed in the tenth 
column leaving the preceding nine columns blank. If A had 
been delined as a BOOLEAN variable whose value is 
I RUE. then the value I RUE will be printed in the columns 7 
to 10, leaving the first six columns blank. 

The point is that the printing is done always right justified 
in the given field width, whether the value is a number or a 
character or a logical constant. If ihe value of A is 56.78, we 
can give a specification to piint the two digits to the right of 
the decimal point within a total field width of 10 as follows: 

WKIIl 1 N( A. 10-21, 

I lie number will be printed in the right justified position in 
the field width of 10 as 
bbbbb.Sb 78 

If you have more than one variable in the WRITELN list, 
the held specification is given separately lor each of the 
variables. For example, one can write 
WRI I l-.l N (A 10 2. B.7X C.5), 

In the above case, A will be printed right justified in the first 
ten columns, B will be printed right justified in the second 
seven columns and C will be printed right justified in the 
third live columns. There are no other formatting specifica¬ 
tions in PASCAL. We find that formatting is the simplest in 
PASCAL as compared to other languages. 

A WRITELN statement without any argument list simply 
causes the computer to skip to the next line and this is used 
lot giving vertical spacing between lines. 

Input statements for entering data in the program 

I he READand the READLN statements require the data 
to be entered through the console. PASCAL has another 
provision to initialise the data in the program itself. This is 
done by a declaration statement called the CONS TAN I 
declaration statement. Its general form is as follows: 

CONST variable-1 - value. 

variable-2 - value; 
variable-.! - value. 

The value associated with the identifier is given as an equa¬ 
tion. The value of the identifier must not change in the 
program by any statement. This means that the variable 
whose value is declared to be a constant must not change 
during the program execution. 

Ihe reserved word CONST must appear only once, 
though the values of any number of variables can be defined. 
Ihe constant values assigned may be either numeric or 
character or Boolean or even a string. Constant declarations 
must be made ahead of the program. The following are 
examples of valid CONS TANT declarations: 
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CONS] PI a ) 14159 
1WO 2 
Bl ANK 

AlWAYS IRIJI 

FMPNAMl BAl AtllANDRAN 

AiPHA A 

At the end of the value the punctuation semicolon is a must 
In PASCAl, tht variables which have been initialised undci 
CONSTANT declaration must not occur on the left-hand 
side ol any assignment statement within the program 1 his 
means that these variables cannot be assigned any other 
value in that particular piogiam I his statement tan be used 
only when constant values aic to bt initialised and not when 
changing data values are to be initialised 

Summary of the input statements 


Ianguage 

General form of 

General form of 


statements for 

stalements for 


entering data 

entering data 


through console 

in the program 

1 OR IRAN 

RL AI)(m n) list 

DA IA list values 

COBOl 

ACt t PI salable 

77 variable PIC 



vai ur 

BASIC 

INPUI list 

Rl AD list 

PL/I 

til 1 1 IS 1 (list) 

IH I (list) type 



SI A1 It INII 



(values) 

PASCAl 

RtAD(lisi) 

(ONSI valiable 


RfcADl N(list) 

value 



(onlv lot constant 



data values) 

Thus, we see that ah the languages provide facilities loi 

entering data into the program eithei through the console oi 

entering the data in the program itseli 1 he way of coding the 

statements are different in the difierent languages 


Summary of the output statements 


Language 

General form of 
output 

statement* for 
printing the result 
on paper 

Remarks about 
formats 

FORTRAN 

WRIILtm n) list 

A scpaiate lormat 
statement must 
bt given 

COBOL 

D1SPI AY list 

Formats must he 
given separately 

BASIC 

PRIM list 

1 ormats ean be 


PRINI USING 

given cither in 


formats or lormat 

the PRINI 


variable, list 

statement oi 
separately 

PI / I 

PUT 1 ISI(Iisi) 

F ormats can be 

PUT H>11(list) 

given either m 


(formats or R 

the PU r LIS 1 


(format label)) 

statement or 
separately 

PASCAL 

WRI IF(list), 

I ormats must be 


WRIIFL N(list), 

given in the 

WRITE or tht 

WRITEI N state¬ 
ment 


1 his form of output statements will punt the result onj 
paper and also display the icsuh on the screen 

Self-testing assignment 

You have two variables A and B whose values ate 21 7 and 
44 respectively Write the input and the output statements lh 
the proper sequence (a) to cntei the data through and 
console and print them on papci, and (b) to enter the datam 
the program ilsclt and punt them on paper in all the live 
languages Give lmmats wheitver ntccssary 


FORTRAN 


Inputting through console 

Inputting through the program 

and outputting on paper 

and outputting on paper 

IN I Hit R B 

IMit.l R B 

Ki AD( 1 10) A B 

DAI A A B 217 44 

10 ) ORM A 1(1 5 111) 

WRI II (2 12)A B 

WRI 11 (2 I2)A H 

1 I OK MAI (IX t 5 1 15) 

12 1 ORMAIOX 1 5 1 15) 

COBOL 

77 A Pit 999V9 

77 A PIC 999V9 VAI 112)7 

77 H Pit 999 

77 B Pit 999 VAI Ul 44 

77 f Pit ///') 

77 t Pit /// 9 

77 D Pit ///// 

77 D Pit ///// 

At t FP1 A 

MOVF A IO C 

At t 1 P1 B 

MOVI B IO D 

MOVt A l<) ( 

DISPI AY t I) 

MOW B It) D 

DISPI AY t I) 

BASIC 

1NPI I A B 

Rl AD A B 

prini t sing mu mm 

DAI A 2.) 7 44 

A B 

PRIN 1 USING m H mu 

AB 

PL/1 

Dt l A I 1 t)AI BINARY 

IX 1 A IIOA1 BINARY 

B i 1X1 1) BINARY 

S1AIIt INII (?) 7) 

GIT LISI (A B) 

B MXII) BINARY 

PUI SLIP l 1)1 f(A B) 

SI Wit INI 1(44) 

(P(5|)t(5)) 

PI 1 ShIP 1 1>1I(A B) 

(1(5 1)1(5)) 

PASC AL 

VAR A RF Al B INlfGI R 

(ONSI A 2)7 B 44 

Rl ADI N(A B) 

WRIIF1 MAI 1 B 5) 


WRHHNIA5 1 B 5) 

It may be noticed that only in BASIC no declarations are 
made about the variable types in F-OR1 RAN declaration ts 
made only for the variable B, since the type has to over-ride 
the predefined convention There is no declaration for A 
since its value is according to the predefined convention 

In all the above cases the result will be printed m the same | 
way as shown below 
217 44 

What about string data items? 

Only a string of maximum foui character* length can be I 
stored in a single FOR I RAN variable In PASCAL, only! 
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one tharactei can be stored in a vunahlt and the variable is 
called the character variable Strings can be read assigned 
manipulated and printed with tacihly only in the thiee Ian 
guages, OOBOl ,1*1/1 and BASK 


Another self-testing assignment 

A string constant ‘K KISH NAN is to be stored Write ihe 
input and the output statements in the proper sequence (a) 
to cntei the data through the console and punt them on 
paper, and (b) to cntei the data in the piogiam itself and 
print them on p.ipci in all the fi\c languages (nvt the 
declaration statements and foimats whuever neussaiv 


FOR I R AN 

Inputting thiougti consult ami 
outputting on paper 

KI M> tl III) A H 
HI I OKM \I( >A4) 

WKIItr l?)A B 
I? lOKMMlIX 

(OBOI 

V A 1*11 A(S) 

\< C f I* I A 
DIMM AV A 

BASIC 

IN 1*1 I AS 
PRINI Vh 


PL/1 

IX l At HARM 11 RIM 
01 I 1 ISI(A) 

in i i is it A) 

PA SC Al 


Inputting through the program 
and outputting on paper 

DAIS \ H Islt IS 
HN \\ 

VS KI 11 (2 12) \ II 
P M)K M \ I(I X no 


\ l*l( Alh) V XI I I 
KRISIIN AN 
DISI’I AS A 


KI Al> AS 

D A 1 A KRISIIN AN 
I’KIN I AS 


IH 1 At HARAt It K(X) 

SI Al It INI I ( KRISIIN AN ) 
PI I lIN I(A) 


I VAR AB< 1)1 I till CHAR CUNSl A KRISHNAN 
Rl ADI \( A Bt D I I l. Ill XV KI 11 I N< A) 

WKJII I N( A Bt D I I t. II) 

InFORIRAN we hast stoted the name KRISHNAN in 
two variables A and B since one satiable ean lead and wnte 
only lour characters I he variables aie lead and wntten in 
the A lounat llieie are nodeelaration statements tor that in 
FORI RAN 

In C OBOI thett is no problem, smec a vanabic whteh is 
m declared as belonging to alphabetic data type can stoie long 
\ strings 

In BASIC, we have a dillerent way ol coding stung vatm- 
, blcs A dollai signal the end ol the vauable indicates that it is 
a stung variable and it can store long strings 

In PL I, a string variable is declared as C HARAC I LR 
, with its length speulted in the bracket 
‘ In PASCAL, t single variable can lead and write only one 
character Since the Vtring data has eight characters, eight 
variables are declared 1 hen they are read and wntten When 
a PASt Al variable is declared as a CONS IAN I with a 
value, it can store a string So we have given a CONS 1 AN I 
giving the value ot the variable A equal to the 



stung data I hen the constant variable is given in the WRI 
11L N statement 

When we come to ariay sttuctuie tor data we will see how 
the string data can be mote tfliciently handled in IOR- 
I RAN and PASC Al 

Some points to remember 

The innut to the computer is iaw data I he output Horn 
the computer is ptocessul data I he computer makes use ol 
the program and conveits the taw data into a meaningful 
data I he computer is simply a data converter and wt mav 
call it a data processing mac him 

Remember that all processings die dout completely auto 
maticallv by using the sloied mstmclioiis or the program 
Ihat is, the computer can stoic both the piogiam and the 
data in its memory Once it is stalled it can do all the 
operations on the data as pet the piogtam ol instructions 
completely automatically without anv human intti tuition 
at any stage ol operation and output the itsnii 
It is thisautomaticity coupled with the luntnstie spetd thal 
has made the computci so vusatilc I he computet is a 
superb marvel of modern technology It is piogitssing by 
leaps and bounds and wt can expect m.inv nnm maivcls in 
the years to come Man is constantly gciu idling nc w know 
ledge and one has to be a Icaimi tluoughout hie' 

(lo be continued) 
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DIGITAL LCR METER V/LCR7 


Measurement ol INDUCTANCE CAPACITANCE, 
RESISTANCE art greatly simplified by 
VLCR 7 Ne balancing, no adjustments 
V/LCR 7 gives yeu directly the digital reading of 
value and its lass factor simultaneously. 

VLCR 7 is the only instrument in India covering the 

widest ranges of 0 1 pf / uH /m chm 

lie 0.0001 ohm) to 20,000 uf/200H/20 M ohm 
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Traffic Light 
Control System 


Ravi Kant Taxali 


T raffic density on roads in big cities like Delhi, 
Bombay, Calcutta, Madras and Hyderabad has 
become so high that it requires a lot of planning 
for smooth flow of the traffic on the roads. There¬ 
fore, the traffic lights have been installed at almost all major 
traffic crossings in these cities. 

Have you ever noticed the actual sequence of traffic lights 
at some busy crossing? Well, let us have a look at a traffic 
crossing and write down the sequence. Fig. I shows two 
roads-one in North-South (NS) direction and the other in East- 
West (EW) direction. In this figure we have not shown the 
lights at the South and East ends. Lights at the South and 
East ends are similar to lights at North and West ends 
respectively. So, when the traffic for South to North is open 
green lamp no. 3 is on, the North to South traffic will also be 
open, in other words, the lights at the two opposite ends are 
connected in parallel. 

The typical sequence of lights and the duration of each 
s$|&, as observed at one major traffic crossing in New Delhi, 
is lp:n in Table 1. After taking a look at Table 1, one will 
(eali<iiMd|n the present-day traffic control is not so simple. 


The other part of the traffic control, which many readers 
may not be aware of, is also equally important for the 
smooth flow of the traffic on major roads, where one finds a 
road crossing after every hundred metres or so. This is called 

s 



Fig. 1: Typical traffic light system on the road crossing. 
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Fig. 2: Circuit diagram for traffic light control system. 


Semiconductors: 

IC1 

IC2-JC4 

IC5 

IC6 

IC7, ICS 
Tl—T9 
D1-D8 
D9-D20 


PARTS LIST 

— NE555 timer 

— 7493/74LS93 divide-by-sixteen counter 

— TMS2516/2716 EPROM 

— 74123/74LS123 dual multivibrator 

— 7406 hex inverter 

— BC158 pnp transistor 

— 5mm red LED 

— 1N4001, 1 amp rectifier diode 


Resistors [all 1/4 watt, ±5% carbon j: 

Rl, R2, R4 — 1-kilohm 

R3, R5 — 22-kilohm 

R6-R13 - 470-ohm 

R14—R21 — 4.7-kilohm 

VRl — 100k linear potentiometer 


Capacitors: 

Cl 

■C2, C6-C9 
C3, C4 
.C6 


4.7*iF, 16V electrolytic 
0.1 mF, 12V ceramic 
0.01 jiF, 12V ceramic 
4700 mF. 25V electrolytic 


Miscellaneous: 

SI 

RL1-RL8 

L1-L8 


SPDT switch 

6-volt, 300-ohm relay 

230V, 100-watt lamp 

PCB, IC sockets, LED holder, 

Lamp reflecter, cables, enclosure, 

hardware etc. 


‘synchronisation' of various traffic lights through remote 
control. Here, the timings of various traffic lights at different 
crossings on one major road are adjusted in such a way that 
once the traffic finds ‘green’ light on the major (main) road, it 
should find green light at the next crossing too, if the traffic 
is moving at the recommended speed. The traffic control for 
the outer circle of Connaught Place of New Delhi is one such 
example. 
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The traffic light control system should also have the facil¬ 
ity to operate in the so-called ‘Hold Mode'. In this mode, the 
normal sequence of lights is discontinued and only yellow 
(or red) lights keep blinking to caution the traffic. The hold 
mode is normally used during late night hours or early 
morning hours, or when the traffic is to be controlled 
manually. 

Now let us study a simple traffic light control circuit which 
uses a minimum of components. The circuit will be able to 
perform all the above-mentioned operations. 

The circuit 

The circuit for the traffic light control is given in Fig. 2. 
The suitable power supply for the system is given in Fig. 3. 

The most familiar clock generator 1C 3S3 is used in astable 
mode to generate the basic clock. The clock frequency can be 
adjusted by varying potentiometer VRl. 

The circuit uses three 4-bit binary counter lCs, 7493 
(74LS93) which are connected in cascade mode to generate 
the‘address’for the 2716 EPROM. The four outputs (O/Ps) 
of the first two counters (IC2 and 1C3) and two O/ Ps of the 
third counter (IC4) are used. This makes 10 address lines, 
which gives two, i.e. 1024 addresses (locations/combina¬ 
tions). So, if we want the traffic light cycle (step 1 through 
step 10) to take 128 seconds, the clock should be adjusted to 
1024/128, i.e. 8 Hz or 0.125 seconds. Thus, we can control 
the traffic light with a resolution oi 0.125 seconds. 

Pin numbers 18 (chip select) and 20 (output enable) of the 
2716 (1C5) are grounded. So, the 2716 chip is always 
selected. Now, depending on the address present at the 
address lines (A0 to AI0), the 2716 will give out the data, 
which is already stored (programmed) at that address. 
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TABLE 1 


Time 

Sect. 


Step Lemp I Lamp 2 Lamp 3 Lamp 4 Lamp S Lamp 6 Lamp 7 Lamp S Remark 
NS Red NSYel NS Grn NS Grn F.W Red EW Yel EW Gm EW Grn 
R Turn R turn 


I 

1 

0 

0 

0 

1 

0 

0 

0 

Both Roads Red 

2 

2 

0 

0 

0 

1 

1 

0 

0 

0 

NS Red OFF; 

NS Grn (R Turn) ON 

22 

3 

0 

1 

0 

0 

1 

0 

0 

0 

NS Gm (R Turn) OFF; 

NS Yel ON. 

2 

4 

0 

0 

1 

0 

1 

0 

0 

0 

NS Yel OFF; 

NS Gm ON. 

24 

5 

0 

1 

0 

0 

1 

0 

0 

0 

NS Grn OFF; 

NS Yel ON. 

2 

6 

1 

0 

0 

0 

1 

0 

0 

0 

Both Roads Red 

2 

7 

1 

0 

(1 

0 

0 

0 

0 

1 

EW Red OFF; 

EW Grn (R Turn) ON 

22 

X 

1 

0 

0 

0 

0 

1 

0 

0 

EW Grn (R Turn) OFF; 

EW Yel ON. 

2 

V 

1 

0 

0 

0 

0 

0 

1 

0 

EW Yel OFF; 

EW Grn ON. 

34 

10 

1 

0 

0 

0 

0 

1 

0 

0 

EW Grn OFF; 

2 


EW Yel ON. 

Total 114 

Abbreviations: 

0 I Jimp ‘off 

I Lamp ‘on' 

NS Yel North-South Yellow 

NS Grn North-South Green (Straight) 

NS Grn (R Turn) North-South Green (Right Turn) 

EW Yel East-West Yellow 

EW Grn East-West Green (Straight) 

EW Grn (R Turn) East-West Green (Right Turn) 


The O/ Ps of 2716 are connected to the 7406 inverters. The 
7406 is hex buffer/driver with open collector O/Ps, which 
can source/sink up to 30 milliamperes of current and the 
0/ Ps can be connected to DC voltage up to 30 volts. 

One light emitting diode (LED) is connected to the 0/ P of 
7406 inverters through a current limiting resistor (R6). In 
our example, we have used 470-ohm resistor. In case the 
positive supply is not 6 volts (if some other relay with differ¬ 
ent coil voltage is used), the current limiting resistor should 
be modified accordingly. About 8 to 12 milliamperes of DC 
current is sufficient for a normal glow of the LED. So, if the 



Fig. 3: Suitable power supply for the circuit, 
positive supply voltage is 12 volts, R5 may be changed to lk 
)r 1.2k. Similarly, for 24 volts positive supply, a 2.2k resistor 
nay be used. The LEDs are used only for visual indication 
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and testing of prototype, and are not required for the func¬ 
tioning of the circuit, and therefore may be eliminated, if so 
desired. 



hig. 4: Synchronisation timing waveform at various modes. 

The base of a pnp transistor (T2) is connected to the 0/ P 
of 7406 inverter through a 4.7k resistor. The collector of the 
pnp transistor is connected to ground and a DC relay-is 
connected through positive supply to its emitter. (In our 
example, we have used a 6V DC relay.) 

So, when the O/ P of 2716 chip is high (say, DO, i.e. pin 9 of 
2716), it will be inverted and pin 2 of 7406 will become low. 
This will turn ‘on’ the LED and also transistor T2. Thus, the 
relay coil will be energised and lamp 8, which is connected 
through the relay contacts will turn ‘on*. On the other hand, 
if the 2716 0/ P is low, the 7406 inverter 0/ P will be high and 
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the LED as well as the transistor (and thus the relay) will 
remain off. Thus, we can control ail the eight lamps in any 
combination. 

The relay driver circuit in our example uses BCI58 driver 
transistor. It will be suitable, as long as the coil current is less 
than 400 mA. Incase some other DC relay is used, the driver 
circuit may have to be modified. In case the relay coil voltage 
is less than 30 volts and the coil current is less than 100 mA, 
the same circuit maybe used. However, if relay coil voltage is 
less than 30 volts but the coil current is more than 100 mA. 
some other pnp transistor with higher power rating (say, 
ECP055) has to used. But in case of more than 30V DC relay. 
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Fig. 5: Addition to main circuit to implement the pedestrian 
lights. 

the 7406 1C cannot be used and a suitable driver circuit has 
to be redesigned. 

Power supply 

Power supply for the traffic control circuit is very simple 
as it requires only +5 volts. The power supply circuit uses one 
step-down transformer, two rectifier diodes DI7 and D20), 
one filter capacitor (C5) and a+5-voIt voltage regulator IC9 
(7805 or equiv.). The voltage regulator should be mounted 
on a suitable heatsink. 

The DC supply for the coils of the relays can be generated 
by using either an adjustable voltage regulator (78HG)or by 
simply connecting two diodes to the ‘common’ terminal of 
the 7805 voltage regulator, as shown in Fig. 3. T he circuit 
will give around 6 volts DC supply. 

The voltage regulator should be mounted on a suitable 
heatsink. The common terminal of the voltage regulator 
should be isolated from the heatsink. In case the relay coil 
voltage is other than 6 volts, a suitable power supply has to 
be designed for driving the relay coils. 

Operation of the circuit 

The operation of the circuit is very simple. As explained 
earlier, 1C 555 generates the basic clock for the circuit, which 
is fed to a chain of three 7493s that generate 10 address lines 
for the 2716 chip. These lines are A0 through A9. 

The ‘mode control signal' which comes from the ‘control 
room' is connected to the base of a transistor T1. If the base 
of T1 is open/ high, the transistor will remain in cut-off state 
and the signal NORMAL, which is connected to A10 (the 
most significant address line) of the 2716, remains high. 
And, if the mode control signal is low, or if switch SI is 


closed, transistor Tl conducts and the signal NOftsfAL: ; 
(A 10) becomes low. The signal normal is also connected,! 
io one monoshot 1C 74123 (IC6). Its (unction will be 
explained in the latter part of this article. 

As the 2716 has 11 address lines, it contains 2k, i.e. 2048 1 
bytes of data. So, if the most significant add less line (A 10) is . 
low, the lower 1024 (Ik) address locations are selected i 
(Address: 000 to 3H- hex). And, il A10 is high, the upper Ik 
addresses are selected (Address: 4(H) hex to 71-K hex). The 
lower Ik bytes are used to store data for hold mode and the 
upper Ik bytes arc used lor normal mode. 

Now let us study the normal mode, the hold mode and 
synchronisation in detail. 

Normal mode 

As explained earlier, A10 is high during this mode and the 
upper I k bytes are used to store data for this mode. T he total 
time taken to complete one traffic cycle in our example 
(Fable 1 > is 114 seconds loi all the 10 steps. This time has to 
be covered in 1024 clock cycles. Therefore, the clock fre- j 
quency should be 1024/114, i.e. 9 H/ approximately. 

The duration of step 1 is 2 seconds. So, 9*2, i.e. 18 
addresses (locations) will be used to store the duration cor¬ 
responding to step I. Therefore, step 1 will start at address 
400 hex and continue up to4J i hex(400 hex to411 hex, both 
inclusive, is 18 locations), and since lamp I (bit7)and lamp5 
(bit 3) should bc‘on’(and rest all‘off),‘1000 1000", i.e. 88 hex 
should be stored at these address locations, 

I he duration of step 2 is 22 seconds, which will be covered 
in 22*9, i.e. 198 clock cycles. Since only lamp 4 and lamp 5 
should be ‘on’ during step 2, the data ‘0001 1000’ (18 hex) 
should be stored from 412 hex to 4D7 hex locations. Simi¬ 
larly, we can calculate the addresses and the data stored 
therein for other steps too. These values are listed in Table 2. 

TABLE 2 


Steps 

Duration 

Clock 

Cycles 

Address 

(Hex) 

Data 

(Hex) 

1 

2 

IX 

400 - 411 

88 

2 

22 

198 

412-41)7 

18 

3 

2 

18 

41)8 - 4L9 

48 

4 

24 

216 

4If A - SCI 

28 

5 

2 

18 

5C2 - 51)1 

48 

6 

2 

IK 

51)4 - 5L3 

88 

7 

22 

198 

5L6 - 6AB 

81 

8 

2 

18 

6AC - 6Bf) 

84 

9 

14 

106* 

6BI - 71 l 

82 

10 

2 

18 

7LL - 7Ft- 

84 


* Actually .104 address locations arc used so as to make the .sum oi the 
clock cycles, lor all the steps,equal to 1024 I his will reduce step9 to 14 * 
304/106, i.e. - 31.7H seconds. 

So, if the 2716 contains data as per Table 2, and A10 is ! 
high, the 2716 will continue to give data which will control. 
the relays, which in turn finally control the traffic lights a£ ; 
per our requirements. The address will start at 400 hex and l 
will keep on getting incremented, and the 2716 will keep ort| 
selecting new steps after required number of clock cycles : 

’i 
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Fig. 6: Actual size PCB layout for the circuit. 

when the current steps are over. When the address becomes 
7H (the last address for step 10; also last address of the 
2716), it will once again become 400 hex at the next clock 
cycle. So, the traffic light will continue to run in normal 
mode. 

Hold mode 

The hold mode is similar to normal mode, except that the 
lower hall of the 2716 (lower I k bytes) is used and the A10 is 
low during this mode. The circuit can enter into this mode by 
closing switch SI oi by making ‘mode control line’ low 
through remote conti ol. 


In hold mode, the yellow lights keep on blinking. Let us fix 
the blinking rate to 0.5Hz, i.e. yellow lights are on for one 
second and off for the next one second. As per Table 1, lamp 
numbers 2 and 6 are used for yellow lights. 

As we are using 9Hz clock, we should store ‘0100 0100’, 
i.e. 44 hex data in the first 9 locations (000 to 008) and ‘0000 
0000’ should be stored in the next 9 locations, and then ‘44’ 
hex in next 9 locations, and so on. This should be continued 
up to address 3FF hex. 

Since in hold mode the A10 remains low, the address 
starts at ‘000’ and is incremented up to ‘3FF* Thereafter, it 
once again starts from ‘000’. So, in hold mode the yellow 
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Fig. 7: Components layout Tor the PC'B. 


lights will keep blinking at 0.5Hz rate. 

In case some other blinking rate is required, it can be easily 
achieved by varying the number of locations lor lights that 
are on (data ‘44’) and the lights that are off (data ‘00’) in the 
2716. 

Synchronisation 

Synchronisation means starting the traffic lights from step 
I at a particular moment, through remote control; As 


explained earlier, this helps in smooth running of traffic on 
busy roads. 

We have not explained the lunction of 74123 (1C6). Ihe 
1C 74123 contains dual monoshots. Only one monoshot is 
used in this circuit. The circuit is conligured in such a way 
that it triggers the monoshot at the ‘positive going pulse’ at ‘B 
I/P’(pin 2 of IC6). 

IC6 is used here for synchronisation. For using this fea¬ 
ture, first we have to put the control circuit in hold mode by 
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making mode control signal Mow' As a result, the noKmai 
line becomes low, Hut this does not ‘trigger’ the 
monoshot ol IC'6, as the monoshot (IC'6) is configured to 
trigger on high going pulse only. But when the ‘low’ level 
Iroin the mode contiol line is removed, the NOR MAI line 
goes from low to high. I his triggers the monoshot and a 
‘high’ pulse is generated at the Q O P’ ol 7412.1, which is 
connected to the’RO’tpui 1) ol the counters. I his sets the () Ps 
ol all the counters to /eio. Ihe timings are shown in Pig. 4. 
So, the cfledive addicss applied to the 2716 chip is ‘400 hex’ 
( nor MM (A 10) is high) and the control sequence starts 
Ironi step I 1 hus, the nallic lights can be put in synchroni¬ 
sation by making mode control line low and then high at the 
desued moment. 

So, we have seen that this simple circuit has all the teatures 
ol a good nallic control system. It is also possible to have 
two 2716 chips in the circuit so that two traffic light control 
sequences arc stored, and any one ol the two sequences may 
be selected with the help ol a simple switch. Fordoing this, 
ali the pins ol both the 2716 chips, except pin 18, should be 
joined together. Pin IS ol the two 2716 chips should be 
connected through a DPI) I' switch in such a way that the 
switch makes pin IS ol the lirst chip low (and that ol the 
other chip high) when in one position and vice versa. I hus, 
the chip with a low pin 18 will be selected arid the control 
sequence stored theicin. 

In case more than 8 ()/ Plinesare required, two27 Ibchips 


should be used in such a way that all the 1/ Ps are common 
(i.e. AO-A10), Chip Select (18) and Output Enable (20)). 
I hus both the chips will be selected simultaneously and we 
can control up to 16 lights (8 through each 2716 chip) in any 
combination. 

Many traffic lights give ‘green; red’ signal lor crossing the 
roads to pedestrians also. Phis is also possible in our original 
circuit. (Refer to Figs 1 and 2.) I he pedestrian should cross 
North-South road only when there is no movement ol traffic 
on North-South road from any direction. This condition is 
true only when the traffic is moving in East-West (straight) 
direction. Or in other words, when lamp 7 is on. So. light for 
the pedestrian who wants to cross North-South road should 
be green only when lamp 7 is on, and should be red lor rest of 
the time. Thus, the green light in this case can be connected 
in parallel to lamp 7 and an inverter can be (ymnected from 
pin 4 ol 1C7 (Fig. 2) and the ()/ Pol this inverter can drive the 
driver circuit for controlling red light for pedestrian cross¬ 
ing. A similar addition will be required for the pedestrian 
who wants to cross East-West road. Phis is shown in Fig. 5. 

All the components used in this traffic control circuit are 
easily available in local markets. Ihe circuit can be easily 
wired on a general-purpose PCB. But some readers may find 
it difficult to get the 2716 EPROM programmed. If they do 
not have access to a PROM programmer, they may contact 
EFY lor pre-programmed EPROMs containing data as per 
I able I. □ 
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D. Gowdama Chandran 


Envelope Follower 
For Guitars and Organs 


V ery little has been done in India regarding clcc- 
tionic musical instruments while Indian musical 
instruments field has been totally ignored, hoi 
amateur guilaiists it is very difficult to obtain 
elect ionic gadgets since they are not made locally. Hence, an 
electronic musical gadget is presented here for those who arc 
unable to buy such units because ol their high cost or total 
non-availability. 

I his unit produces a similar effect as a ‘Wah-Wah’ which 
is tamihai to most music enthusiasts, but it is automated. It 
is actually designed foi electric guitars though it is equally 
adaptable tor electronic organs. It is connected between the 



Fig. 1: Block diagram for an envelope follower. 

guitar and power amplifier and gives the ‘Wah' effect auto¬ 
matically whenever you play the guitar. Professional grade 
quality can be obtained from this unit. 

The circuit 

It is clear from the block diagram in F ; ig. 1 that it is a 

Mr (iowdama Chandran is an experienced gui laris! as well as an electronics 
hobbyist, though he's u civil engineering draughtsman by profession. 


variable band-pass filler whose passband iscontrolled by the 
envelope ol the input audio signal itself. The complete circuit 
diagram is shown in Pig. 2. 

Op-amp AI is connected as a unity gain buffer amplifier. 
RI, R2 and Cl are chosen to give the circuit a moderate 



J ^ f.UMINATOR 
PHONO .SOCKET 

SOCKET 50CE 

OUTPUT 


The author's prototype of the envelope follower. 

input impedance. The inverted audio signals obtained from 
AI are made to pass through a passive high-pass filter 
formed by C3 and R3. 

Op-amp A2 is connected as a preamplifier with a gain of 
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FARTS LIST 

Semiconductors: 

ICl — LM324 quad op-amp 

Tl — BC107 npn transistor 

T2 — BFW10/BFW11 field effect transistor 

Dl, D2 — 1N4148 silicon switching diode 

D3 — 5mm LEI) 

Resistors [all '/, watt,±5% carbon]: 

Rl, R2 -100-kilohm 

R3, R4 — 10-kilohm 

R5, R12 — 1-megohm 

R6 ■— 22-kilohm 

R7, RIO - 33-kilohm 

R8 — 1-kilohm 

R9 -- 2.2-kilohm 

Rll — 680-kilohm 

R13, R14 - 5.6-kilohm 

R15 — 680-ohm 

VR1 — 10-kilohm, linear potentiometer 

VR2 — 100-kilohm, linear potentiometer 


Capacitors: 

Cl, C2, C4, 

C9 

C3 

C5 

C6 

C7.C8 

CIO 


0.22pF ceramic disc 
0.04*iF ceramic disc 
2.2 mF, 16V electrolytic 
lOpF, 16V electrolytic 
0.002/iF ceramic disc 
100pF, 16V electrolytic 


Miscellaneous: 

SI — Push-to-on DPDT switch 

— PCB, battery holder, 

phono sockets, enclosure, screws, 
nuta, other hardware etc. 


obtained is known as the envelope of the input signal. 

Since the output of op-amp A2 will be at Vi V ct’at rest, the 
envelope signal will be swinging above this level only, which 
is undesirable. Hence transistor 11 is employed to lower this 
base level. Resistors R6 and R7 give bias for the base of Tl 
while RH is used as collector load resistor. Resistor R9 has 
been chosen to develop the required DC’ level at emitter of 


jPRFSS 




TOOT SWITCH 


OUTPUT 
CONNECTFD 
10 POWER 
AMPLIFTFR 



INPUT 

*■ CONNECTED 
1 O GUITAR 


Fig. 3: Wiring diagram for foot-operated DPDT switch. 


100. l'he amplification is decided by resistors R5 and R4. 
Capacitor C4 is included to isolate the input of the preamp 
from negative potential. 

The amplified signal is rectified by diode Dl while capaci¬ 
tor C5 eliminates the AC components. This DC voltage 


II. 

Filter 

Op-amp A3 forms the band-pass fiter. R11 is the feedback 
resistor while C7 and C8 are the components that decide the 
‘Q’ factor of the filter. 
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TOP VIEW 

lig. 4: Pin configuration of l( I.V1324. 

Note that the input resistor K 12 isgicntci in value than the 
feedback resistor R11 and is not connected to point‘X’in the 
circuit. On the coniiutv, it has been connected to the invert¬ 
ing input ol AT and gives a brilliant tone "colour, 

C 2 is the DC blocking capacitor. Resistance ottered 
between points ‘X’ and Z: Vet decides the passband ol the 
filter. Here Itcld-cfiecl transistor 12 is utilised as a variable 
resistor connected between these two points. 

Although the IT.T's drain and source terminals are inter¬ 
changeable, they are connected to higher and lower impe¬ 
dance points respectively, the gate terminal is negatively 
biased through RIO and VR2. 

I he envelope voltage front I I’s emitter is applied through 
1)2 and VRI to the gate ol the I I: I. I his voltage charges C(< 

ttjlllws O'© 


0 


O 





Fig. 5: Typical waveforms observed on a scope at various points 
V" in the circuit. 



Fig. 6: Actual-size PCB pattern for the circuit. 



Inside view of the author's prototype. 

which shapes the envelope. D2 prevents C6 from discharging 
through R9 and hence the discharge is possible through VR2 
and RIO only. I he ‘attack’ and 'decay' of the envelope is 
adjustable by VRI and VR2 respectively. 

At rest, the gate of 12 is negatively biased and hence a very 
high resistance is offered between the drain and source ter¬ 
minals of the MU . When the envelope is present the resist¬ 
ance varies accordingly. It follows that the passband of the 
filter is made to sweep across the audio spectrum which gives 
a ‘Wah’ effect. 

The output of A3 is buffered by the voltage follower built 
around A4 and DC blocking capacitor C9. Finally, Vi Vc’t'is 
developed by the potential divider comprising R!3and RI4, 
and is smoothed by CiO. 

The circuit is powered by a 9V, PP3 battery. It may be 
powered by a battery eliminator, but a regulated power 
supply is preferable. 
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Construction 


0 ' NPUT I f I 0 

5 6K 

*-wv-* 



Any op-amp may be used !or AI lo A4. However, quad 
op-amp LM324N is recommended ior ils low cost and sim¬ 
plicity ol the layout. I he pmconliguration ol this IC'isgiven 
in Pig. 4. 

The printed circuit board shown m Pig. 6 makes the 
construction simple and easy. 1 he assembled board may be 
housed in an eliminator box to save the labour lor cutting 
and bending sheet metal lor a special enclosure. A loot 
switch should be provided at the top of the box to permit 
easy switching‘in’and'out'ol the unit in the guitai-amplifier 
path. 

An I.ED is provided to indicate whethei the unit is 
switched ‘in’ or‘out’ of the circuit. Note that the EEl) should 
be mounted on the top lid ol the box. VRI and VR2 should 
also be mounted on the top lid, without obstructing \ isibihty 
ol the LED. 

Phono sockets can be used for signal ‘in' and ‘out’ termi¬ 
nals. The power supply may be kept outside the box in 
another case of a battery eliminator. 

1 he assembled unit should give an excellent performance 
with a guitar, if an organ is connected to it, the components 
responsible lor ‘attack’ part ol the envelope should be modi¬ 
fied. A resistor of I Ok to 47k value should be inserted 
between D2 and VR I, depending upon the signal level ol the 
organ used. □ 
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LANTERN 


Inverter* : 6VDC—4, 6, 10 & 20 Watts 
Chargers 12VDC—4, 6, 10, 20 & 40 Watts 

24VDC-20W 

Applications : Emergency Lighting Equipment 

using M/C, Ni-Cd or Gel batteries. 

Manufactured by: 
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Announcing the arrival of excellence 
■ A 0\ TT ? n C in International Expositions... 

v^ArLINilKo exposition group 

Cahners, world leaders in trade expositions and conferences,will 
introduce two major International Trade Events for the first time in India. 

INTERNEPCON/ INDIA COMM ’87 

SEMICONDUCTOR INDIA’86 28 31 January 1987 

■i 7 November l‘)86 New Delhi 

Jaj Palat e Hotel, New Delhi | pjl India’s first international 

India's first International printed telecommunications & 

circuit board & semiconciuctor computer exhibition 

manufacturing exhibition and and conference. 


Calmm Exposition Croup (Cf.G) based in Washington 
DC, UsA, is the largest professional trade show manage 
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products of over AO.txK) imeriuitionally renowned companies 
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Services Pvl. ltd., New Delhi 
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Electronics. Get In touch today. 
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V.H.F. Multi Channel T.V. Tuners For B/W & Colour T.Vs. 


.Tuner with zero 

Error Ca liberation technology 
Excellent performance in fringe area 

A. ELECTRICAL 

(i) Standards : CCIR Standard B 

(ii) Gain : (ai Band I : 34db ± 2db 

(b) Band III: 30 db ± 2 db 

(iii) Input Impedance ; 75 ohms unbalanced to the connected 
thru 300 ohms belun 

(iv) IF Rejection : More than 40 db 

(v) Image Rejection : More than 50 db 

(vi) + B Supply : 12 Volts DC + 10% 

(vll) AQC Voltage : 1.5 Volts-2.0 volts DC 
(viil) Noise figure-Better than 6 db 

B. MECHANICAL 

(I) Minimum effect of temperature and humidity. 

(II) Mechanically strong for rugged and robust use 
till) Nickel Sliver contact tags. 

(iv) Components cleaned with ultra, sonic equipments. 

(v) Torque on main shaft, fine tuning and OSC core 
maintained as per IS spech. 

* Guaranteed for one year 

** IP Module cum tuner for self alignment also available 



INTERNATIONAL PRIVATE LTD. 


PHONES : □ 566568 □ 560656 
TELEX: NO-031-3521 GRAMS:POLYREX 
B63. NARAINA INDUSTRIAL AREA 
PHASE - II. NEW DELHI - 110 028 


ELECTRONICS FOR YOU 













PRECISION 
SPOT WELDERS 

(STORED ENERGY/CAPACITATIVE 
DISCHARGE TYPE AND AC TYPE) 

• Electronic Tubes Assembly 

• Relays 

• Potentiometers 

• Transducers 

• Calculators 

• Computer Components 

• Thermocouple Wires 

• Parts of Meters, Instruments 

• Juicer Mesh 

• Many Electronic & Electrical 

Components. 
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Energy Efficient Emergency 
Light Smart PL gas discharge 
Lamp brightness --600 lumen 
Provided with 12V battery & 
charging system. 


23cm Tube Provided with a 
built-in Inverter Tube and 
acrylic cover in portable and 
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Range' 6V-12V 

Can be used with Ni-Cd batter¬ 
ies also. 


FERRITE-CORED, HIGH 
FREQUENCY INVERTERS 
FOR EMERGENCY LIGHTS. 

Brighter & more efficient. 
Range: 6V-10W, 20W, 40W 
12V-10W, 20W, 40W 
24V-20W. 

PROFESSIONAL ELECTRONICS 

[233, Rampura, Lawrance Road, Delhi 110035. Phone: 7115025 J 



QUALITY 

CAPACITORS 


We are a pr ofessional company committed to the 
manufacture of quality-polyester capacitors for the 
Electronics Industry. 

In technical collaboration with OKAY A ELECTRIC 
INDUSTRIES COMPANY LIMITED, JAPAN we offer you 
only the best. Using the most up-to-date production 
techniques we keep in pace with the fast-moving 
Electronics market. 

Ideally suited for general communication 
equipment precision instruments, test 
and measuring instruments, TV sets and top-end 
audio equipment Deki has now doubled production 
to meet the growing demand. 

Make Deki your dependable capacitor source. 



When the insistence is only for the finest 

DEKI ELECTRONICS LIMITED 


Office: 45, Defence Colony Flyover, New Delhi-110024 
Factory: D-9, Sector-X, NOIDA District Ghaziabad (U.P.) 
Delhi Stockists : Dewan Radios, Bhagirath Palace 
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/. ^—' Regd. A Marketing Office: Vytilla, P.B. No 2, 

Cochin-682 019. Telephone : 353132, 353709 
Telex : 0885-529. Telegrams: 'OAKEUND' 

Factory Electrogiri, P.B. No 1, Mulanthuruthy 682 314 
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The O/E/N 8614 Connectors offer 

e Male headers with single or dual tow 
with straight or right-angled flow solder 
terminals. 

Max no. of contacts : 36 in single row, 

72 in dual row. 

e Shrouded male headen with single or 
dual row. 

Max no. of contacts: 25 in single row, 

50 in dual tow. 

• Female connectors with straight or 
right-angled flow solder terminals. 

Max no. of contacts: 25 in single row, 

50 in dual row. 

• Female connectors with crimp termination. 
Max no. of contacts: 25 in single row, 

50 in dual row. 


*We make electronics work 


Stockists : Brisk Electro Sales (Pvt.) Ltd. Lamington Chambers, 2nd Floor, 394-A, Lamington Road, Bombay - 400 004. Tel: 354016, 358537 
• Ram Components, 38/1, 1st Floor, NS. Iyengar Street, Seshadripuram, Bangalore - 560 020. Tel: 27855, 70503 * Electronic Compo nent s 
8 Systems, 32, Erza Street, Calcutta - 700 001. Tel: 27-7351 * Cosmos Electronics, Room No.l, Second Floor, Srinath Commercial Complex, 
S.D Road, Secunderabad - 500 003. Tel 822419. 





Electronic Phone Lock 

This very simple to construct device can be housed in a small 
plastic cabinet of the size of a match box. It is to be con¬ 
nected in scries with the phone as shown in the diagram. 

When the handset is removed from cradle, one of the 
LEDs lights up, indicating that the phone is not dead. And 
on dialing the required number, the LEDs start flickering, 
indicating that the number is being dialled. This way one can 
detect whether someone is misusing the phone from the 
wires going outside the house. 


400V 



Once the ringing tone reaches the caller and the caller lifts 
his own handset, the other LED lights up indicating that the 
call is matured. (For dilierentiation, two dilferent coloured 
LEDs have been used.) This happens due to reversal ol the 
polarity of voltage in the exchange wires. 

•When switch SI is moved to‘off position, the capacitor is 
introduced in the circuit. In this position the phone becomes 
'dead* for the outgoing calls but the incoming calls regularly 
come through the capacitor, i.e. you can listen to the voice of 
the caller but they cannot listen to your voice. So, to enable 
the incoming calls, the switch should be moved to‘on’ posi¬ 
tion and the conversation made as usual. 

R.K. GUP IA 

Field Failure Protection for 
DC Motors 

The speed of a DC motor is extensively used for industrial 
applications where a precise speed control and a constant 
torque are desired. It is inversely proprotional to its field 
current. In case of field current failure, the motor speed will 
rise to dangerously high level. A field failure protection is 
therefore necessary to cut off the armature supply in case of 
field current failure. 

T he basic circuit of the field failure protection uses an 
ordinary 6V electromagnetic relay of the open type with 10 


«.reuK 



amps rated sturdy contacts, f his relay can be used on a 
manual autotransformer-controlled DC drive, I his motor 
has a shunt field current of 1.13 amps at 220V DC. A 5-ohm 
(25-watt) uircwound resistor (RI) connected in series*with 
the motor held produces a 5.6-volt drop across resistor (R1) 
as long as the held current exists, thus energising the 6V DC 
relay connected across the lesistor as shown in Fig. I. 


HI 

PICK-UP 

RESISTOR 


FIELD FAILURE 
RELAY 

_nrm- 


230V 

DC 

TO MOTOR 
FIELD 


DIODE 


DC 

( MOTOR 
I IELD 


Fig. I 


In case the motoi held current fails due to any fault, the 
voltage drop across resistor (Rl) will he zero which de¬ 
energises the relay (FFR) and cuts off the armature supply. 

Hie circuit diagram of a manual autotransformer- 
controlled DC drive ol a 230V, 5HP DC motor with a 


separately excited shunt field of 230 volts (1.13 amp.) and 
the F FR (field lailure relay) circuit are shown in Figs 2 and 3 
respectively. When the start pushbutton S2 is pressed, the 
contactor C is energised through S2 (N O contact), limit 


FUSE 


LIMIT 

SWITCH 

S3 


230V 

AC 


Cl 

N/O 

CONTACTOR 

CONTACTS 



RELAY 

CONTAC.ll 

<nnu 


contactor 

c 


Fig. 2 


switch S3 and stop pushbutton SI (N/C contact). 

I he limit switch S3 is actually a part of the autotrans- 
former, and it is so mounted that its contacts remain closed 
only when the autotransformcr setting is at zero position. At 
all other settings of the autotransformer, the limit switch 
contacts remain open. This is a safety device introduced, so 
that the motor can be started only from the minimum posi¬ 
tion of the autotransformer setting, thereby starting at 
reduced voltage and current. If the motor is started on a high 
armature voltage, the starting current will be very high, 
especially if started on load, as is usually the case. 

As soon as the contactor C is energised, its contacts C1-C3 
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FFH2 FFR1 



Hr. 3 


are closed. A 230V AC is now available at the autotrans- 
former input terminal*, and a 230V DC via lull-wave bridge 
rectifier BRI and seiies resistoi Rl to the motor field 
winding. 

As soon as field current flows, the drop across Rl ener¬ 
gises the FFR. FFR has got two pairs of N. O contacts, 
FFRI and FI'R2. which now close. FFR1 when closed 
provides a retaining supply to contactor C through its own 
contact Cl. and becomes independent of S2 (which can now 
be released) and S3. 

The motor can now be started by increasing the autotrans- 
former setting whereby the output through the bridge recti¬ 
fier BR2 applies a DC voltage to the motor armature to 
smoothly start the motor at a speed depending upon the 
setting of the iiutotranslormcr. In case of field current fail¬ 
ure, FFR drops and contactor C opens to disconnect arma¬ 
ture supply. 

The FFR2 contacts (which are optional, but are useful as 
shown here) provide an LFD indication that the FFR is 
operating. Alternatively, an ammeter can be used in the field 
circuit to show that the field current is flowing. 

I he RC network across the diodes is for surge protection 
of thediodes only. Usually a wirewound resistor (20k, 25 W if 
the field excitation voltage is 230V DC) is connected across 
the rectifier output to the highly inductive field winding, 
whereas a tilth diode is connected with reverse polarity 
across the bridge rectifier (BR2) output to the armature. 

Note that Rl (5-ohm), connected in series with the field 
winding will have negligible effect in the field current (field 
resistance being above 200 ohms). However, it one wishes to 


reduce the voltage drop across R I, two 5-ohm, I5W resistors 
may be used in parallel, and the FFR replaced by a 3V 
DC-operated relay which is available with some 
manufacturers. 

Note: EFY is not responsible for any malfunctioning in 
the circuit as the same has not been tested in our lab. 

E. AUGUSTINE 

C lap Switch-Cum-Touch Switch 
With Timer 

1 he two-in-one circuit described here is very simple. It can 
be used as a sound or clap switch with timer, and also as a 
touch switch with timer. It will cost around Rs 80 only. 
Power consumption for this circuit is 20 m A at 9 volts when 
relay is in ‘off state and 100 mA at9 volts when relay is in ‘on’ 
state. 

This circuit uses TBA810, a 7-watt audio amplifier, along 
with 1C 555 timer circuit. Output of the amplifier is given to 
pin 2 of 1C 555 through switch SI. Output transformer of 
3 volts is connected at the input of audio amplifier with its 
8-ohtn side towards the speaker. The centre terminal of this 
translormer is kept open. 

When a 9-volt supply is applied to the circuit with closing 
switch SI, the relay operates. It remains in this ‘on’ state for 
certain interval ol time due to the timer circuit. This interval 
of time can be changed by potentiometer VRI. When relay 
switches to ‘off state after some time, a clap sound made in 
front of speajter actuates the relay forcertain interval of time 
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again. This process can be repealed. I‘he range for this clap 
switch is about three metres if a good speaker with light cone 
is used. 

If switch S1 is open and the metallic plate is touched with a 
finger, the relay operates for some time and then switches to 
'off state. So this circuit can be used as touch switch with 
timer. 

The sound switch can be used asadoorlight. In the dark, a 
clap can switch on a light bulb connected in relay circuit for 
certain interval of tune. The circuit can also be used in toy 
motors so that a clap makes the toy motorstart rotatingand 
stop after some time. 

Similarly, touch switch can also be used for doorlight or 
with a toy motor as mentioned above. 

To save your cash box from being stolen, you can connect 
a wire from touch switch to the cash box. When someone 
touches your cash box, an electric bell connected in the relay 
circuit can be sounded. 

Lab Note. Sensitivity of the circuit can be increased by 
replacing the audio output transformer connected between 
1C1 and speaker with a 0-18V (500 mA) step-down trans¬ 
former by connecting its primary windings to 1C1 and secon¬ 
dary to the speaker acting as a microphone 

R.V. DHEKALE 


filiation of the audio signal coming from loudspeaker (1,S) 
(here used as moving coil microphone) like an audio fre¬ 
quency amplifier; and (c) amplitude modulation of the RF 
carrier wave with the incoming audio signal as a modulator. 

The audio signal from the microphone (l.S) is fed to the 
base of the transistor for amplification. I he collector of the 
transistor is connected to the resonant circuit, fo continue 
the oscillation, a positive feedback is provided in a way similar 
to that of the local oscillator ol superheterodyne radio 
receiver. 1 he RF wave generated in this way is modulated in 


si 

ON/OFF 

SWITCH 



Simple AM Radio Transmitter 

This very simple radio transmitter uses one transistor only. 
Its other features arc; (a) very low current drain (about 1.5 
mA); (b) it works well even without any aerial (this doesn't 
mean that its performance with an aerial would not be 
better); and (c) all the components, except the loudspeaker 
(used as microphone), can he housed in a match box size 
enclosure. 

The heart of the transmitter is the only transistor 
(BFI94B) which serves as many as three purposes, viz, (a) 
generation of RF earlier waveasan RF oscillator; (b)ampli- 


amplitude by the amplified audio signal. This amplitude 
modulated RF wave can be received by a nearby AM radio 
receiver tuned to the frequency of the emitted RF wave. The 
frequency of the emitted RF wave can be changed by varying 
the capacitance of VC I (one section ol a 2X gang). 

Don’t forget to insert a ferrite rod inside the antenna coil. 
Place the receiver about a metre or two from the transmitter 
and tune the receiver near the high frequency end of the M W 
band where no station is being heard. Now rotate the gang ot 
the transmitter until you hear a hissing sound in the receiver. 

The radio receiver should not be kept so close to the 
transmitter that it can cause unwanted feedback from the 
loudspeaker of the receiver to the microphone of the trans- 
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mitler and break into spurious oscillation thereby producing 
a shrill noise. If a shrill noise is heard, increase the distance 
between the receiver and the transmitter until the noise 
subsides. 

Now speak over the microphone (loudspeaker) of the 
transmitter and feel the thrill of hearing your own voice in 
the radio receiver! 

This transmitter can be used for very short distance com¬ 
munication, say from one room to another, as an intercom, 
fhe range of this transmitter may be increased to some 
extent by connecting an aerial to the collector of the transis¬ 
tor through a capacitor of the order of 100 pF. 

A small 6cm dia., 8-ohm permanent magnet loudspeaker 
fitted in a wooden cabinet is recommended for use as the 
microphone. 

ANINDYA SUNDAR DHAR 

Condenser Mike Amplifier 

Need often arises for a sensitive sound pick-up device, 
whether it is to be used as a simple microphone or a more 
exotic device as a sound operated alarm, a bugging device or 
a sound operated flash (for stop action photography) the 
list is quite unending. 

The circuit given employs a condenser microphone as the 
transducer. Since output of the condenser microphone is 
quite low, it usually has an FET amplifier built into the case. 

R9 



BOTTOM VIEW 
OFCOND MIC 

This amp is powered by the Rl, R2 resistor network. 

The output ol condenser microphone is fed to a two-stage 
amplifier. Transistor Tl (BC149C) utilising current series 
feedback forms the first stage. 1'he second stage comprising 
transistor 12 (BCI47B) is connected in the voltage shunt 
feedback conliguration. These two stages provide sufficient 
gain to pick up even the slightest whisper. 

The circuit requires a 4.2-volt supply. This may be 


obtained, as in the prototype, with a Ik (R9) resistor as 
shown in the diagram. The value of this resistor may be 
altered to suit a supply voltage other than 6 volts. 

Output of the microphone amplifier can be made variable 
by connecting a 10k potentiometer/ preset as shown. 

Lab Note. Circuit’s gain can be increased by reducing the 
value of R6 to 47 ohms or 22 ohms, depending on the input 
sensitivity of the main amplifier system. Increase in gain was 
also observed by using 3V supply and eliminating R9 alto¬ 
gether. The microphone should be housed in a small round 
enclosure. ■ 

VIVL-K MEHRA 

Have You Any Idea? 

Do you have any circuit idea which you feel it worth 
sharing with the other EFY readers? If so, please do put it 
down neatly on a piece of paper and mail it to: 

The Editor, 

Circuit Idea*, Electronic* For You, 

605 ‘Siddhartha’, 96 Nehru Place, New Delhi 110019. 

A token honorarium (minimum Rs 50) will be paid for 
the ideas found acceptable for publication. But please see 
that your contribution fulfils the following two conditions: 

1. It has not been copied from some published material. 

2. The circuit has been tried by you and was found to 
work satisfactorily. 


am 


Wire Wound Potentiometer 



• High Reliability & Long Life • Small, Sealed, Wide Application 

• Humidity Proof construction • Panel A Shaft teal. 

Manufactured by: 

R.K. Enterprises, Hyderabad 

Marketed by: 


omehn. KiiCTBOM(i ftTD 

10, Srinath Complex. S.D.Road. 

Secunderabad 500 003 Phone: 822201. Grams: HINDOTfcK 
Branch Office 1690. Bhagirath Place Delhi-110 006. Phone: 234369 
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If you need reliability in 
electro-mechanical switching 



Miniature Micro 
Switches 


Bharat llectronu s ltd. 

Semiconductor Complex l til. 

Televista tlectronics Pvt ltd. 

Indian Telephone Industries ltd. 

English Electru Co of India ltd. 

Motwane Manufacturing Co. Pvt. Ltd. 
Instrumentation Ltd 

Southern Instruments & Electronics Corp. 


IEC M(V3 Miniature Micro Switches basic G with 
actuators are made to exacrmq standards with low 
actuating forces, small movements ensuring higher 
operating precision with snap mechanism, Tow 
contact gap and long life endurance 

Indian Engineering Company 

Katara Mansion, Wort Nako. Post Box 16551. Bombay-400 018 
Ph 4939544/4932805 Grams AMPVOIT Telex 11 75217 



METAL FILM RESISTORS 

Q ener al Purpose and Professional Oracle Resistors 

in V« Watt rating In tolerances from 5% to 0.1 % 
and in TCR from 200 to 25ppm/°C 

U 

in technical collaboration with ntwi lac. USA 

SHREETRON INDIA LTD. 

3 C5, Industrial Area, Site IV, 

Sahibabad (UP) 201010 





MAKE DELEC A NAME TO SWITCH TO 

SEE FOR YOURSELF WHY THE SWITCH IS ON TO DELEC 
CAU. TODAY FOR MORE INFORMATION ON ANY OF THIS PRODUCTS. 
Wide range of application,: Radio,. Caseete Recorder,. 
TwodnOne.Caiictc Deck, T.V.s. VCR*.Teating Meter,. 

Tearing Instrument,. Electronic Game,. Computer,. j 

Electronic Toy,, Microphones. Head Phones, Elcmenator*. I 

C Consumer Electronic Product,. j 

DEALERS REQUIRE FOR UNREPRESENTED AREAS. I 

CALL OR WRITE US AT BELOW ADDRESS " 



Desco Electronic Industries 

233/234 SanJw BuNdki,, No. 3. Mittal Industrial Estate, 
Marel. Andhtri (Cast) BombaHOO 039. 

PIMM 6322393 Oram Descosupsr Bombw400 039. 


M7 



SILICON POWER 
ELECTRONICS. 

WINNER OF W/SITEX-86 


SCR-SCR MODULES 
DIODE-DIODE MODULFS 
are available from 10 A to 100 A 
upto 1600 Volts 

SPE PACK 



FOR DETAILS PLEASE CONTACT 
SILICON POWER ELECTRONICS 
KRISHNA KUNJ 1117/4 SHIVAJI NAGAR. 
PUNE 411016. #TEL. 51196, 86591 
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Keep your options 
wide open... 



Lakshmi 

Contactors 

The perfect "change-over" 
that upgrades your system 
and keeps pace with advanced 
technology is here. 



Upgrade switching capacities with 
Lakshmi's superior class of Contactors- 
the CA 3 series 

Readily adaptable to basic relay 
configurations, they feature a 
bounce-free contact system and high 
contact pressure which provides upto 
100% loading with an ambient 
temperature of 60T in enclosed conditions 

Designed for flexibility 

Available in 9, 16 and 30 ampere ratings, 
these 4 pole contactors offer 3 mam 
contacts arid I auxiliary contact of the 
double make and break type 

Auxiliary "slide-fix” 2 and 4 pole contact 
blocks wirh NO/NC combinations 
provide additional capacity 

Special features 

* Definite pull-in at 0 8S Us 

’ Continuous operation at I I Us 
permissible 

* Operating range - 25°C to 70°C 
' High in rush current permissible 

* Can be mounted in any plane 

* ON or OFF operations in one 
movement 

* Unique rail mounting 

lakshmi CA i series mteqrate 
hi-technology and reliable service in one 
(ompact module 

Opt for Lakshmi Contactors - CA 3 
India's most flexible range of 
contactors 



for further information contact 


Lakshmi 

Electrical Control 
Systems Limited 


Best «> Crompton 


Best & Crompton Engineering Ltd, 

29,Raja]i Saloi. 

Madras 600 001, or its 
branches at Bangalore, Baroda, 

Bombay, Calcutta, Coimbatore, 

Ernakulam, Madras, Madurai, 

New Delhi, Secunderabad, 

Vijayawada ana Visakhapatnam 


A LAKSHMI - SPRECHER + SCHUH COLLABORATION | 
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.Product 

Profiles. 


AUGER COUNTER 

Radix offers a three-digit presettable Auger 
Counter SC104 for powder-filling machines 
It uses a short-circuit proof proximity switch 
for generating a count-signal proportional to 
quantity This method is much more reliable 
in a dusty industrial environment than a pho- 
toswitch It displays the count on a 3-digit, 
1 27cm, 7-scgment high efficiency rod LED 
display The preset count is set on 3-diqn 
thumbwheel switches It features solidstate 
transistorised outputs for operating a 24V DC 
operated clutch-brake mechanism Thus, the 
use of electromagnetic relays is avoided. 



AUGER COUNTER 

also, the solidstate outputs are fuse- 
piotected against short-circuit/overload.and 
are virtually indestructible 
These are available for automatic operation 
with a user variable timer. For manual opera¬ 
tion, remote start' inputs are provided on the 
Deck panel A front panel toggle switch 
allows selection of auto/manual operation. It 
is housed in a DIN standard 144(H) * 144(W) * 
260(D) mm panel mounting box with a panel 
cutout of 138 * 138 mm. 

Contact: Radix Electrosystems. Ai22 
Bonanza Industrial Estate, Kandivli(E). Bom¬ 
bay 400101. 


AUTOMATIC SOLDERING SYSTEM 

Control Signals 1 solid-line Automatic Solder¬ 
ing System is a versatile soldering system 
capable of soldering up to 200 PCB assem¬ 
blies per hour. It meets the most exacting and 
stringent requirements of all critical soldering 
processes—be it single-sided, PTH (plated 
through holes) or multilayer PCB assemblies. 
It is equally efficient for soldering SMDs to 
form the most intricate hybrid assemblies. 

The unit incorporates a foam-fluxer for the 
most efficient fluxing of the PCB assembly. 
Foam-height and flow-rate controls are pro¬ 
vided to adjust the fluxing parameters The 
assembly to be soldeied is then conveyed 
through an ‘air-knife’ and 'radiant pre¬ 
heaters’ to prepare it for soldering. An auto- 



AUTOMATIC SOLDERING SYSTEM 

matin chain conveyor is used for the 
transportation of the assembly Available in 
three models to suit various PCB sizes 150 
mm. 300 mm and 350 mm (PCB width) 
Contact: Control Signals, C-62 Han Nagar 
Ashram. Mathura Road, New Delhi 110014. 


PRINTER BUFFER 

Proquip's Dart is an Intelligent, microproces¬ 
sor controlled, stand-alone, indigenous Prin¬ 
ter Bulfer which installs easily between 
virtually any computer and daisy wheel, dot 
matrix or line printer and increases computer 
utilisation It manages the printer activity 
independently by accepting data from the 
computer as fast as the computer can send it, 
storing it in its own memory and feeding it to 
the printer as it prints. Meanwhile the compu¬ 
ter is free for other tasks such as data entry. 



PRINTER BUFFER 


processing or even pr mtmg another file It can 
also make multiple copies of entire flies or 
parts ol them without the computer being 
required It is available with 64k RAM and 
Centronics compatible parallel interfaces 
with optional serial interlaces and increased 
memory 

Contact Proquip Inc , P O B / 009. Dadar, 
Bombay 400028 


IN-CIRCUIT TESTER FOR 8085 CPU 

In-Circuit Tester ICT-85 isa compact system 
lor testing both hardware and software in 
8085 based systems This does not occupy 
space in the systems memory map and pro¬ 
grams do not have to be telocaled 
Some key features are display of com¬ 
mand list, control and display ol the buslines, 
built-in hardware and RAM test, program 



IN-CIRCUIT TESTER FOR BOSS CPU 

control, display oi changes registers, access 
to memory arid I/O ports, overlay RAM opera¬ 
tion, trace RAM operation, built-in disas¬ 
sembler, built in line assembler, symbolic 
debugging, module based addressing and 
command MACROS 

Contact. SPS technical Electronic Pvt Ltd. 
157 Housing Board Colony. MSK Mill Road, 
Gulbarga 585103 (Karnataka) 

LEO LAMPS 

RSI Valley Technology Ltd introduces a full 
range of LED Lamps These are rnanufac- 

/ / 


LED LAMPS 
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tured in a dust-free temperature controlled 
environment and subjected to very stringent 
quality control to assure uniformity and relia¬ 
bility The colour range is red, orange, yellow, 
green, clearand sizes 5mm and 3 mm (round) 
and 5 » 2 mm (rectangular) Product selection 
includes standard and high-bright, in dif¬ 
fused and clear variety 
Contact. RSI Valley Technology Ltd, Elec¬ 
tronics Complex, Rangreth, Srinagar (J&K) 
190007 

DIGITAL TACHOMETER 

Tiger Management Services offers Digital 
Tachometer with the latest microprocessor 
based Z-80 circuitry primarily designed for 
getting RPM accuracy of a very high order 
The different ranges offered are 0 to 9999,0 
to 19,999 and 0 to 99999 RPM. These can be 



DIGITAL TACHOMETER 

connected with any type of pick-up—optical, 
magnetic or proximity Accuracy is of the 
order of * 0.1 per cent FSD These are handy 
and can be used even at minute places for 
RPM monitoring, and are supplied as battery 
operated portable systems. Also panel mount¬ 
ing type tachometers operated on 230 l 10 per 
cent volts, 5013 percent Hz can be supplied 
Contact: Tiger Management Sen ices. No. 10. 
Apparsamy Koil Street. Mylapore, Madras 
600004. 



POWER RELAYS 

These relays are also approved by CIL for use 
in defence applications. 

Contact: Sai Electronics, Thakor Estate. 
Kurla Kirol Road, Vidyavihar(West), Bombay 
400086. 


DIGITAL MILLI-OHM METER 

Vasavi Electronics' Digital Milli-ohm Meter 
model VRM22M with its four-terminal mea¬ 
surement and 0.1 milli-ohm resolution, makes 
low resistance measurement very simple and 
accurate. Being battery/mains operated and 
light weight, it can be carried to the work spot 



POWER RELAYS 

PLA series P Power Relays are available with 
1,2 and 3 C/O contacts rated for 25 amps duty 
with coils suitable for AC/DC voltages up to 
240 volts. These are ideally suitable for high- 
power duties and can replace contactors. 


DIGITAL MILLI-OHM METER 

instead of getting the job near to fixed 
bridges. It has 3Vi-digit, 1.27cm bright LED 
display which is ideal for both factories and 
laboratories 

Contact: Vasavi Electronics, (Marketing Divi¬ 
sion), 630 Alkarim Trade Centre, Raniganj 
Secunderabad 500003. 


LIGHT CONTROL UNIT 

lEC's Instaswitch is basically an automatic 
Light Control Unit. It switches lights on auto¬ 
matically when the intensity of ambient light 
falls below a preset level. Conversely, it 
switches lights off when ambient light inten¬ 
sity exceeds a preset threshold. 

Since the switch is based on the ambient 
light intensity (and noton some preset times. 



LIGHT CONTROL UNIT 

as in timer-based switches), seasonal varia¬ 
tions in sunrise and sunset times are conve¬ 
niently accommodated by this unit. It is 
available in two basic versions: outdoor and 
indoor, with a choice of load ratings varying 
from 10A to 50A. Thus a single outdoor unit 
can operate up to six street/factory lights. 
Contact: Indian Engineering Company, Post 
Box No. 16551, Worli Naka, Bombay 400018. 


Q-METER 

Q-Meter type MQ-1601 is manufactured by 
Khatau Engineering Services for measure¬ 
ments of the figure of merit, Q, of inductors 
and capacitors. Effective values of induc¬ 
tance, capacitance, resistance, distributed 
capacitance and high frequency cables can 
be determined. The overall frequency range is 
from 15.5 kHz to 50 MHz settable with use of a 

m - •. -m 
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six-digit counter display. 

Some of its salient features include: resid¬ 
ual inductance less than 10nH, an advantage 
in high Q measurements and for higher accu¬ 
racy; highly stable Q voltmeter circuit used 
for accurate measurements of low O values; 
pushbuttons used for frequency and Q rang¬ 
ing; delta Q function provided for measuring 
small changes in Q, and convenient Q limit 
setting with lamp indication for quick sam¬ 
pling, checking and inspection. 

Contact: Khatau Engineering Services Pvt 
Ltd, Post Bos No. 2910, 43 Krishnanagar 
Industrial Layout, Dharmaram College Post, 
Hosur Road, Bangalore 560029. 


DIGITAL FUNCTIONAL 1C TESTER 

Microtek International Inc., Taiwan introdu¬ 
ces Digital Functional 1C Tester MATE TC 
2000 which is programmed to test 1600 devi¬ 
ces 54/74 TTL and high speed CMOS, 4000, 
1800 CMOS, 55/75 TTL with maximum 20 
pins. The tester incorporates key features like 
loop test for detecting intermittent or temper¬ 
ature related failures and autosearch to iden¬ 
tify unknown ICs. Multiple self-diagnostics 
and built-in overload protection ensure 
proper functioning of the tester with accurate 
results. 

Contact: Emco Electronics, 106 Industrial 
Area, Sion, Bombay 400022. 


DATA ACQUISITION SYSTEM 

Solartron’s Data Acquisition System has a 
capacity to handle 6 Orion data loggers—a 
total of 3600 data input channelsand with any 
Onon located up to 1200m from the compu¬ 
ter. The system is able to measure from a wide 
variety of sources; voltages, current, resist¬ 
ance, status, events, period and frequency. 
Furthermore, specific transducers, for exam¬ 
ple PRTs, strain gauges, thermocouples, 
pressure, flow and speed can all be measured 



DATA ACQUISITION SYSTEM 

with ease and directly processed into effec¬ 
tive information by the Orion. 

This can incorporate both Solartrons 
alpha and delta range of data Joggers. By 
using the Orion delta, with its built-in BASIC 
programming language, this system isf urther 
enhanced by providing even greater flexibil¬ 
ity in the reduction of data. Walking window 
averaging, cross-channel calculation and 
enhanced decision-making enables Orion to 
operate with minimum computer supervision. 


Contact: Hindustan Instruments Limited, 603 
Vishai Bhawan, 95 Nehru Place, New Delm 
110019. 


PUSHBUTTON SWITCHES 

The new MSL series of Pushbutton Switches 
from ITT, Schaaow has been designed to be 
flow soldered and washed as a normal part of 



PUSHBUTTON SWITCHES 

the assembly process. The sealing protects 
the switch from contaminants and is compati¬ 
ble with normal washing procedures 
Contact: Jost's Engineering Company 
Limited, 60 Sir Phirozeshah Mehta Road, 
Bombay 400001. 


MICROGRAPHICS SYSTEM 

Terminal Data Corporation Inc., USA has 
introduced Documate III, the most advanced 
Microfilm System for 16mm and microfiche. 
This system, controlled by a microcomputer, 
can provide virtually any microfiche format at 
high resolutions. Through a series of sensors, 
the document to be converted to microfilm or 


micrographics system 

microfiche moves to the desired space, 
shoots ahead, turns over, and returns to film¬ 
ing of the other side and shoots out—all this 
in 1.4 seconds. 

Geared for high volume, high quality 
microfilming, it is the micrographic view of 
the 21st century. 

Contact: Image Microtorms 4 Systems Pvt 
Ltd, Era, 123 Mahatma Gandhi Road, Bombay 
400023. 


PCB ASSEMBLY SYSTEM 

Assembly Automation Limited, UK has intro¬ 
duced Litescan 2000 errorfree Printed Circuit 
Board Assembly System consiting of a main 
projection unit containing an optical module 
and its electronic control and drives. It incor¬ 


porates an assembly jig. or alternatively it wilt 
accept any standard jig of customers’choice. 

One or two 60-bin rotary carousels can be 
used which are indexed from the main unit 
and incorporate LED level indicators. The 64 
separate LED outputs can be used to Indicate 
either DIL lane positions or extra static bins. 
Its flexibility permits the system to be set up 
for either right or left hand operation. 
Contact. Aarkay Associates. SIB, Sector 16-D. 
Chandigarh 160016. 

PROGRAMMABLE CURRENT SOURCE 

Keith ley has introduced a new rvogramma- 
ble Current Source model 224 Its specitica- 



PROGRAMMABLE CURRENT SOURCE 

tions include: 1.5 nA to 101mA DC output, 
10-ohm output resistance, five programma¬ 
ble current ranges, auto increment/decre¬ 
ment, and f 1Vt105V programmable V-hmit. 
Contact: Micronic Devices, 403 Gagan Deep, 
12 Rajondra Place, New Delhi 110008. 

DESOLDERING TOOLS 

Ze vac's Desoldering Tools model PCBRM10 
Air Vac provide a strong and constant suction 
flow resulting in quick desoldering of multi¬ 
lead components like ICs, relays, connectors 
etc and avoids clogging of the tools. Different 



DESOL OE RING TOOLS 

types of desoldering systemsareavailable for 
various applications. 

Contact: Arun Electronics Pvt Ltd, Mistry 
Mansion, 107 M.G Road, Bombay 400023. 


IMAGE PROCESSING MODULES 

Imaging Technology Inc, USA. has intro¬ 
duced single board real time Image Process¬ 
ing Modules, plug compatible with VME bus, 
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multibus, Q-Bus and IBM personal compu 
ters It contains 512 » 512 « 12 bit frame 
memory to store digitised images, and capa¬ 
ble ot processing the digital images in real 
time, and displaying the stored image in 
monochrome or pseudo colour It also has 
advanced memory architecture that allows 
users to randomly access individual pixels 
from the on-board tramo memory at 
extremely fast rates Other important features 
are eight bit analogue todigital converter 
for digitisation to ?5(> levels of gray, hardware 
zooming by factors ot 2 4 or 8, transparent 
look up table access 16 look-up tables per 
output channel 

Contact Electronics Unlimited. G 65 New 
Cloth Market Ahniedabud 300002 


TROUBLESHOOTING TOOLS 

Huntron USA offers Portable Troubleshoot¬ 
ing Tools-the tracker and its companion 
interface, the switcher These tools quickly 
locate digital, analogue, and hybrid circuit 
solidstate component failures in-circuit and 
power-ofl Trackers use a current limited 
sinewave voltage injected across two points 
of any device under test The resultant signa¬ 
ture is displayed as a current and voltage 



TROUBLESHOOTING TOOLS 


relationship on the CRT of the tracker. 
Straight Imesand well-defined junctions Indi¬ 
cate healthy semiconductor conditions. 
Curved lines and poorly-defined junctions 
indicate excessive leakage. Its power rating is 
115V AC or 220/240V AC. 80 Hz 
The tracker will help to provide better ser¬ 
vice for computers, peripherals, small busi¬ 
ness systems, telecommunications and 
industrial control equipment 
Contact Tech Centre. !7D, Pocket IV, Mayur 
Vihat. Delhi 110091 


MODULAR MICROCOMPUTERS 

Gespac, Switzerland offers more than a 
hunored different board-level microcompu¬ 
ter products in their G-64 family It offers a 
choice of 8. 16 and 32-bit CPUs and a family 
of 15 processor boards incorporating the 
M6802, 6809, 68000, Intel 8085, 8088, 8087, 
/ild} 280. Digital J11 and National 1603? 
chip Mrttv Tttere are 11 memory boards, 21 

96 ' ’ 



MODULAR MICROCOMPUTERS 

interlaces, 21 controllers and 30 other types 
of function boards to choose (rnm Complete 
software support including CP/M, OS-9 oper¬ 
ating system as well as full development 
microcomputer systems are also available. 
These boards are all based on the euroboard 
format of single width PCBs of 10cm* 16cm. 

The use of such standard modular building 
blocks or macro-components' greatly 
reduce the project completion cycle in indus¬ 
trial and scientific projects 
Contact. Systems & Software. 910/911 
Dalamal Tower, Nariman Point, Bombay 
400021. 


1C SOCKETS 

Aries Electronics Inc , USA offers 1C Sockets 
in different types such as DIP type, bifurcated 
contact, collet contact, wire-wrap contact, 
round sockets (to sockets), verti sockets,ele¬ 
vator sockets to solder the displays, DIP 
headers and covers, adjustable pro¬ 
grammers, jumpers, shorting links, jacks, 
zero insertion force sockets, eject sockets, 
single-in-lme sockets, pm grid array sockets, 
DIP switches, connectors etc 
Contact Lchbee Corporation. Kamer Build¬ 
ing, 5th Floor, 38 Cawas/i Patel Street, Fort, 
Bombay 400001 


CUT-ONLY TOOLING KIT 

Wybar Lead Formers introduce a new Cut- 
Only Tooling Kit for use on Model SF-100, 
hand-operated component lead cutting and 



CUT-ONLY TOOLING KIT 


forming machine 

This is designed to cut axial lead compo¬ 
nents such as resistors, diodes, etc and bend 
the legs at 90" With this new kit, it is possible 
to cut the component leads to length without 
forming them and to cut one leg to length and 
the other leg to 90" to produce a vertical 
mounting configuration. 

It may be used with either taped or loose 
components, Production rates of up to 40,000 
pieces per hour are possible It takes only a 
minute to install on the model SF-100 and be 
in production. 

Contact: Wybar Lead Formers, P.O. Box 
49b1, Vincent Drive, Syracuse. New York 
13221, USA 


MICROSYSTEM 

SPS Microsystem from TBB Hofmann, W. 
Germany is a very powerful and flexible unit 
designed for multipurpose applications in 
industries, teaching and offices. Its salient 
features are 6809 Motorola CPU, 64k byte 
on-board RAM, expandable up to 600k byte 



MICROSYSTEM 

RAM, I/O ports, serial and parallel interfaces, 
CRT monitor with a detached keyboard, two 
double sidod/double density 13 3cm floppy 
disc drives and an optional winchester disc 
drive. 

Contact: TBB Hofmann, Marienstr. 4, D-8035 
Gautmg/Munich, West Germany. 


ROBOT CONTROL SYSTEM 

Kombinats’ Industrial Robot Control System 
Ursalog 5021 is ideal for spray painting and 
coating When used with basic cinematic unit 
IFA TRIO, it can control cinematic systems 
that have up to eight degrees of freedom 
(axes), potentiometric measuring systems 
and a hydraulic drive. 

In the operational system a number of ser¬ 
vice programmes have been implemented 
which in case o f trouble enable the operating 
and service personnel via alphanumeric air- 
conditioning indication and keyboard to 
rapidly detect and eliminate faults. It releases 
internal and external prooesses which are 
simultaneously coordinated and monitored. 
This ensures special flexibility and thereby 
the re-equipment of the control system at a 
later date and adaptation to other basic cine¬ 
matic units. 

Contact: Kombinat VEB Elektro-Apparate- 
Werke Bertm-Treptow, "Friedrich Ebert" 
DDR-1193 Betlm, Hoffmannstrass 15-26. 
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Cut costs 40%! 


India’s largest manufacturer 
of semiconductor devices, 
introduces TO-202 plastic package! 
A breakthrough in technology! 

10 watt Power Dissipation. 


Many reputed large 
manufacturers have 
approved and reduced 
their cost. Why not you! 

HL100, HK100, BD 115,2N 3501, 

2N 3440,2N 4033 and 2N 2905 families. 
Replacing the outdated TO-39 Metalcan devices. 







CONDUCTORS (P) LTD. 
(SOLID STATE DEVICES) 

■TOMORROWS CLECTRONICS TODAY ' 



Oharrnsinh Park, Tundel 
National Highway No. 8, 
Post Box No. 60, 
Nadiad387001. 

Telex: 0171-201 
Telegram: ELECTRON 
Tel: 3062,4613,4614 


BMC House, 

N Block Middle Circle, 
Connaught Circus, 
New Delhi 110001. 
Telex: 3338 
Tel: 3311180 


Maker Chambers No. Ill, 

1st floor, Jamnalal 
Bajaj Mara, 

Nariman Point, 

Post Box No. 11597, 
Bombay 400021. 

Telex: 011-2726 
Telegram: CARRYPOWER 
Tel: 220409,220453 
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IC SOCKETS- 

HIGHLY RELIABL E 

—CONSISTENT SUPPLY_ 

_AT AFFORDABLE PRICES !_ 



£hampifln Badvomc’s. Pi/t LM 

Cmmbioh 


MIDLAND ROtS 


( h.impton F !*■' ■, Pv/t I if) 

S 1 ? MIOC Pumi. 411 02(> INDIA 

Pho.w fO? 1 ?:R3/91 C.jOU* CHAMPION 
C-:. * O'. 4 5 T;i3 M (; C I IN 0145 505 MCC.I IN 
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MICRO¬ 
COMPUTER 
I TECHNOLOGY I 


Julian H Ullmhrm 




V&lf; 


Microcomputer: 

An Introfluctiofi 

By Julian R. Uilmann; published by 
A H Wheeler A Co. Pvt Ltd, Alla¬ 
habad; pages 268 (16 cm * 23 cm); 
toft covar. 

This book Imparts essential elementary 
knowledge and skills in logical design 
and assembly language programming 
for different levels (1-10) in computer 
technology. Chapter one explains radix 
conversation and binary arithmetic, 
instead of merely presenting a catalogue 
of procedural values. Chapter two con¬ 
centrates on assembly language pro¬ 
gramming for Zilog Z90 ft level 7. 
Chapters three and four emphasise cas-, 
fpUjty and other repetitive circuits to 
etrer^then theleamers’ intuitive grasp in 
preparation of these circuits. Chapter 
five provides an introduction to CPU 
design, while chepter six discusses 
Input and output contrdl, and briefly 
explains the use of microprocessor be a 
logic circuit component. And chapter 
seven further strengthens the know!- 
edge about assembly language and. 
mtchinecodeforZSO. Also pfovfdedere 
some vitally important text-related «er- 
. cisea in the first four chapters of t)iis 
$Mpk. ' 

widen m e simple manner, the book 
covers * wide range of topics to meettha 
needs of student* on introductory oom- 
! puter study courses. 
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Me systems and mechanical devices with 
which an average hobbyist may not be 
too famiiiar. Seven chapters are devoted 
to control devices of various types rang¬ 
ing from simple systems for controlling 
lights to systems which open doors by 
remote control, 

The dramatic changes made in the 
field of microelectronics and usa of 
computers as control devices hews been 
particularly emphasised in the book. 

The second edition has been consid¬ 
erably updated. Computer controlled 
systems and overcoming problems in 
Interfacing the described systems with 
microprocessors have been described In , 
detail. A new chapter explores the latest 
advances In robotics—including details 
tor experimenters to design their own 
home-built robotsl —r.b. 


Circuit Theory 

By T.S.K.V. Iyer; published by Tata 
McGraw-HiH Publishing Co. Ltd, 
Note Delhi; pager, 640 (18 cm * 23 
cm); soft cover; price: Rs 36. 

this book starts with fundamentals and 
leads to,the RC active networks through 
pie methods of analysis end synthesis 
Chapters one to three deal with the con¬ 
cept of system function, natural fre¬ 
quency, poles and zeroes for simplifying 
circuit analysis. Chapter four lays down 
the basis for mesh-aqd-nodal analysis 
through graph theory towards a system 
matic analysis Of larger circuits. In chep^ 
ter six some network theories, including 
analogue and dusls, aregiven to simplify 
circuit analysis, white chapter seven dls- 
cussee some Important properties of 
network function. Chapter eight 
focusses onDnser electronic circuits by 
providing knowledge of two- port 
parameters for the better snalyste Of l 
these circuits, Chapter ten ledavotwf 
classical theory belied on theconcepfof;; 
image impedance while chepter eleven 
it devoted towards modem filter theory , 
snd RC fitters. The lest chapter edneen- ; 
trstea on stable variable method at ana*-, 
lysis, including advanced topics in graph 
theory. -Since this book ie meant for:' 
engineering end physics students, 
to illustrate theory and a set of 
multiple choice* questions and answers 
lie pfdvktsd for better understanding,’ v 
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Stack on 

\ STACKABLE 

* \ MULTI PURPOSE 
x PLASTIC 

\ " >>. STORAGE 



Install as many units places or separata rack 
Simply slide the bo* with projected lower 
side m to the one with vents 
b to separate just pull out 
Compact sirong b light weight rack 
is suitable lor Elecnomcs shops Factories 
Offices Libraries Photographic stores 
Kitchen, etc etc 



Mtm^tetwnd h Phone: 444740 

J.R.COnTROL* 


204, Hirfn Ind. Emit, 408, Mogul line,’ Mihlm, Bombay • 400 014. 


YOUR DEPENDABLE SOURCE. 
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TEXONIC 

INSTRUMENTS 


Our Most Important Component - SERVICE 


Products you need from people who care 


integral 


MINIATURE ROTARY SWITCHES 



Contact rating 250V AC 500 mA 30VDC 
200 mA.. current carrying 2A... Contact 
resistance less than 10 m ohms... contact 
made of spring quality Cu Alloy or coin 
silver... Rotor and Stator—glass filled 
DAP... various circuit combinations and 
hardware as per customer’s 
specifications. 


THUMB WHEEL SWITCHES 



Contact rating 28V AC or DC 125 mA... 
Contact resistance less than 100 m 
ohms... Hard gold over Nickel plated 
PCB’s (FR4)... gold plated Beryllium 
copper wipers... Plastic parts 
Polycarbonate, Nylon, Acetal etc... Both 
front and rear mounting types Black and 
other colours available... BCD, Decimal 
and other codes available with 8,10, 16 
positions. 


INTEGRAL SYSTEMS AND COMPONENTS PRIVATE LIMITED 

Regd Office & Factory. 45'7A, Gubbanna Industrial Estate, VI Block Rajajinagar, Bangalore-560010. 

Tel: 354247 Tlx: 0845/696 TMB 38. 

Madras Office: 25, Gopalakrishna Ayyar Road, T. Nagar, Madras-600017 Tel: 442380. 
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Rank Xerox recommends it. 
IBM banks on it. 

Siemens swears by it. 



Murugappa brings you 

SZehniel- 

the world-renowned populated circuit board teat systems. 

A commitment. That’s what you get information system, a CAD interface, support and service that you may 

when you buy a Zehntel in-circuit or remote diagnostics and networking need, 
functional tester. A commitment that capabilities. 

the users of 2500 Zehntel testers No wonder world leaders in profes- 

worldwide will vouch for. sional and industrial electronics turn 


Because Zehntel is a name that 
represents the latest and most 
versatile machines for board testing. 
And this is not all. Starting with a 
free operation and service training 
course. Zehntel's commitment 
extends to application support, 
installation, maintenance, expansion 
and system upgrading support. 
Zehntel’s systems are modular and 
offer a variety of standard features 
and add-ons including a management 


to Zehntel when it comes to board 
testing - Siemens are using 30 
machines and have an equal number 
on order; IBM use 40 machines and 
Jeumpnt Schneider not only use 
them in their works but have also 
recommended Zehntel to their 
EPABX licencees. 

In India, Murugappa Electronics 
extends the Zehntel commitment to 
you. Our engineers trained at Zehntel 
will give you all the application 



MURUGAPPA 

ELECTRONICS LTD. 

World Standards in India 


Manufactured by: 

SZehnteJ 

Zehntel Inc., U.S.A. 


Marketed by: MURUGAPPA ELECTRONICS LIMITED. P.0 Box No. SIS, PARRY HOUSE. 

3rd Floor, 43 Moore Street. Medres 600 001 Tel Nos. 31019.21003,39351 Ext 381 
Telex 41-879? HtL IN, 41-301 TIMS IN41 -7439 AMEX IN 

Breneheei • Bangalore-Tel Noe. B0127B/603743 e Bombay-Tel No. 31S000 Telex 11-3237 
PARV IN • Calcutta - Tal Noa. 449933/33 Talex 31 -7868 AJAX IN a New Delhi - Tel No. 8434374 
Telex 31-6B4B3 MELD IN e Secunderabad-Tel No 70151 Telex 155-6305 PARY IN 
a Allahabad - Tal No 3086 UNTAS M MEL PPG 17 2318 
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BEL introduces 35 Jem 
B&W TV picture tube 

Bharat Electronics Limited (BEL) has 
modified its semi-automated TV picture 
tube plant to produce 35.5cm B&W tubes 
in a record time. It expects to produce 
200,000 to 400,000 TV picture tubes of 
35.5cm size per annum. This would be in 
addition to the production of 400,000 TV 
picture tubes in 51cm size. 

The requirements of black-and-white 
TV picture tubes in 35.5cm size was 
hitherto met by imports and .another 
indigenous producers. Decision to con¬ 
vert the second BEL plant was taken in 
December 1985. Within four months, the 
plant and equipment for 35.5cm tube 
production was got ready. The loss of 
production for the switchcover from 
51cm to 35.5cm was confined to one 
week only. The semi-automated BEL 
plant is equipped with an industrial 
robot. 

BEL has total expertise in designing 
and setting-up of black-and-white TV 
picture tube plants. In fact, it is already 
implementing an agreement with an 
entrepreneur for providing, on turnkey 
basis, a TV picture tube plant with 
capacity of 500,000 per annum. It has 
also signed a memorandum of under¬ 
standing with a state electronics devel¬ 
opment corporation for providing, on a 
turnkey basis, another plant of half-a- 
mitlion capacity per annum. 

ITI Mankapur unit set 
for growth 

The digital electronic switching systems 
unit of the Indian Telephone Industries 
(ITI), situated at Mankapur in Gonda dis¬ 
trict of eastern Uttar Pradesh, is a mam¬ 
moth sophisticated electronic industry 
being set up at a cost of Rs 1800 million. 
The unit entered its first phase during 
1985-86 and produced 28,000 lines of 
digital electronic exchange equipment 
worth Rs 280 million. 

During the current year (1986-87), it 
has planned to produce 120,000 lines of 
equipment valued at Rs 1080 million. By 
1989-90, it will achieve full capacity of 
500,000 lines per year with annual turn¬ 
over of Rs 4000 million. 

This unit has been set up on the princi¬ 
ple of vertical integration where most of 
the essential components are produced 
in-house. This approach was necessary, 

m 


taking into consideration the extent of 
infrastructure facility available in the 
country at the time of conceptualising 
the project and the fact that since the 
factory was being set up in a green field 
area, all critical items had to be planned 
for in-house production. 

The unit has been established in col¬ 
laboration with CIT-Aicatel of France to 
manufacture E 10 B type of digital elec¬ 
tronic exchanges, thereby laying the 
foundation for digitalisation of the com¬ 
munication network in India. This unit is 
one among those which signify a major 
breakthrough in the technology upgra- 
dation efforts of the ITI currently 
underway. 

Gramophone Co. set for 
expansion 

The Gramophone Company of India is 
offering on a rights basis equity shares 
worth Rs 22.4 million linked with 15 per 
cent secured redeemable debentures of 
Rs 100 each for Rs 57.6 million for aug¬ 
menting its working capital and to fund 
its on-going modernisation programme. 

The company has decided to utilise its 
existing assets and manpower by com¬ 
bining modernisation with new activi¬ 
ties. The consumer electronic prbduct 
division is being revamped for manufac¬ 
turing audio equipment, microcompo¬ 
nent music systems, car stereos and 
high quality cassettes. It has tied up with 
Kenwood Ltd, UK for manufacture of 
domestic and industrial kitchen applian¬ 
ces. The new products are expected to 
be introduced by October/November 
1986 

The woodwork division is being 
geared up for manufacturing TV 
cabinets and knocked-down modular 
furniture for the export market. The 
engineering section is being tooled up 
for taking up manufacture of auto ancil- 
laries and sophisticated motors. Besides 
meeting in-house requirements, the 
printing and packaging division will 
undertake job work after installation Of 
new offset machines. 

Avery India improves 
performance 

Avery India Limited is to manufacture 
electronic baggage scales and auto¬ 
matic testing equipment attts Faridabad 
factory in the near future, Thecdmpany, 


which recently diversified into the field 
of electronic machines, is already manu¬ 
facturing electronic weighing machines, 
platform scales and balances in collabo¬ 
ration with W and T Avery Limited, UK, 
and has already bagged orders worth Rs 
10 million. 

The company has declared a dividend 
of 35 per cent for the year ended. The 
dividend declared in the previous year 
was 30 per cent. Sales turnover in 1985 
rose to Rs 256.5 million from Rs 235.2 
million in 1984, but profits declined mar¬ 
ginally to Rs 63 million from Rs 67.5 
million. 

HMT to set up corporate 
computer centre 

The public sector Hindustan Machine 
Tools (HMT) is drawing up plans for 
establishing a corporate computer cen¬ 
tre under its master modernisation and 
technology replacement programmes 
during the Seventh Plan. 

The proposed centre is part of the 
company's proposal to enhance compu¬ 
ter application in manufacturing and 
material management, computer aided 
design (CAD) and computer aided 
manufacturing (CAM). During the Sev¬ 
enth Plan period, Rs 710 million would 
be spent on modernisation and replace¬ 
ment programmes as against Rs 518.4 
million during the Sixth Plan 

The company is undertaking replace¬ 
ment of machinery, wherever necessary, 
to take advantage of sophisticated con¬ 
trol and precision capabilities. It has 
already Installed the latest machine cen¬ 
tres for production flexibility. 


Hunt for HCL 
Collaborator 

The selection of a foreign colleboretor 
for the public sector Hindustan Cables 
Limited’s (HCL) proposed fibre optic 
project is to be finalised within fhe next 
few weeks. Several firms from Japan, 
Denmark and Britain have responded to 
HGL'e bid toiocate a suitable collabora¬ 
tor for the Rs 300-million project with a aub- 
stantiaf foreign exchange component. 
The project ie expected to go Into pro¬ 
duction in 1988r89. . * 

in 1985-86 HCL earned a pre-tax profit 
of; Rs 106,2 million (Ra iO 2 million in 
1984-8i5)on : a„produet|^'^f Hi 1685,9' 
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million (Rs 1320 million) and sales of Rs 
1790.2 million (Rs 1470 million). The 
targets lor production, sales and pre-tax 
profit for the current year (1986-87) have 
been set at Rs 2603.2 million, Rs 2778.0 
million and Rs 127.3 million respectively. 
This seems possible, since the new unit 
at Hyderabad to manufacture three mil¬ 
lion kilometres of jelly-filled cables has 
already started production and is 
expected to achieve 40 per cent capacity 
utilisation during the current year. 

During the Seventh Plan period the 
company proposes to Invest about Rs 
1220 million on various schemes, mostly 
modernisation schemes, for which funds 
would be no problem. 

Mahanagar Telephone 
to issue bonds 

Mahanagar Telephone Nigam Ltd. 
which manages the telephone systems 
of Bombay and Delhi, has plans to offer 
seven-year public bonds of Rs 1000 each 
for cash at par for a total amount of Rs 
3000 million around August next. 

The Nigam might get the government’s 
permission to" give graded-priority to 
bondholders in the matter of sanction of 
new telephone connections. 

The Nigam has, at present, assets 
worth depreciated value of Rs 12,000 
million (Rs 8000 million in Bombay and 
Rs 4000 million in Delhi). The annual 
revenue is Rs 3000 million and the low 
return is mainly because of low tele¬ 
phone and other charges. While the 
charges have only tripled since 1960, the 
price index has shot up 14 fold, and the 
cost of equipment and staff salaries have 
gone up eight times each. Operations 
and maintenance account for only 20 per 
cent of the expenditure, and of this 
establishment charges total just 15 per 
cent. 

The Nigam has a Rs 120-billion modern¬ 
isation and expansion plan, it had 
sought this amount under the Seventh 
Plan but only Rs 40 billion has been 
approved and even of that Rs 30 billion is 
to be from internal resources. 


DDC system knowhow 
for BHIL 

Special purpose microprocessor based 
digital distributed control (DDC) system 
for power stations and industries wilf 
now be manufactured by Bharat Heavy 
EJactricals Limited (BHEL). 

A technical collaboration agreement 
wea-ejfniMLwcentiy by Mr 8,S. Sarniat, 
chatrfnahwid managing director, BHEL 
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and Mr W. Roos, member, board of man¬ 
agement, Brown Boveri, Switzerland. 

With this the most modern and versa¬ 
tile state-of-the-art microprocessor 
based distributed digital control systems 
would be available to the Indian industry 
for automation in the entire range of 
applications from sub-system level to 
complete plant level. The scope of the 
agreement covers hardware and aoft- 
wars design, engineering, manufactur¬ 
ing and supply of ‘Procontrol* family of 
digital, decentralised control and moni¬ 
toring systems. 

BHEL has bean supplying controls for 
various applications in power plants as 
well as in industry, based on the conven¬ 
tional method of controls. BHEL which 
had hitherto imported these controls will 
now manufacture them indigenously. 
The programmable control system is 
capable of offering a degree of accuracy, 
flexibility and versatility in their opera¬ 
tions which is not possible by the exist¬ 
ing system of hardwired controls, beside 
improved productivity and availability of 
plants. 

Public issue by 
Fraternity 

Fraternity Electronics Limited went pub¬ 
lic recently with an issue of 540,000 
equity shares of Rs 10 each for cash at 
par. 

The company is manufacturing audio 
magnetic tapes of international stand¬ 
ards. It has also set up India's first mag¬ 
netic video tape manufacturing unit 
equipped with the latest hi-tech 
machinery. 

Usha Micro’s bilingual 
computer 

In keeping with the government's 
emphasis on using computers with bilin¬ 
gual capabilities, Usha Microprocess 
Controls Limited has developed just 
such a word processor called Devnagri. 

The system has the flexibility of upgra- 
dation to take care of other languages as 
well. The software has been developed 
on the company’s own Eagle PC—fully 
compatible with industry standard IBM 
PC, with a special effort to maintain its 
transportability to other systems also. 
The keyboard design makes operation 
simple for even the least Skilled user. 

Creation of Devnagri characters has 
bean amply simplified. The word proces¬ 
sor includes futures ilka irtsert. deteta, 
cursor movement, & tokt, 

search/replace, AlLStend- 

ard features have bedn Covered by Dev- 


nagrl’s flexible design. 

The Devnagri word processor will w|| 
useful in creating bilingual documental 
such as letters, reservation charts, crest- : 
ing modifiable information for the-* 
masses, dictionary usage and use in: 
government offices. 

Large CTV from Weston 

Weston Electroniks Limited recently! 
launched the Centron VII—the largest" 
colour television set available In the; 
Indian market. The CTV waa formally 
launched by Mr K. Sugiyana, director;; 
Hitachi Sales Corporation, Japan, with 
which Weston has dose cooperation* 
The third generation set will have spe¬ 
cial features like auto-programme** 
search, auto colour, full function remote* 
control, hi-fi sound, anti-glare screen,, 
besides all other functions of a normal 
CTV. 



IN 

BANGALORE 
SHIFTS TO NEW 
PREMISES! 


The Branch Office of 
EFY Enterprises In 
Bangalore has shitted to 
new premises to attend to 
your requirements. 

Please note our new address 
In Bangalore for booking 
your advertisements and 
subscriptions for 


electronics 
«»«, nmnoti 

POPULAR ELECTRONICS MAGAZINE 


■ nd Farfjc 

JTClVWf 

voryou 

A MONTHLY ON ECONOMIC APPAIRS 

with 

Ms Pooham Kapoor 
No. 9.17th Main, 

1st Cross, HAL ’A' Stage, 
fndiranagar 
Bangalore 560038 
Some back laauca of the 
magazines and books 
stocked by EFY tor safe own 
ate® be purchased from this 
.sddnw*. 
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ALLAHABAD 

ALLAHABAD ELECTRICAL & 

ELECTRONICS 

533, Nehru Nagar, 

Jalkutl, Maerapur, 

Allahabad 211 003 

AHMEDABAD 

RADIO ELECTRONICS 
Opp Qulabbai Hospital Bldg., 
Relief Road, 

Ahmedabad 380001 

BANQALORE 

BANGALORE ELECTRICAL 
AND ELECTRONICS CO. 

122, 1st Floor 
Sadar patrappa Road 
Bangalore 580 002. 

BARODA 

MANDAR ELECTRONICS 
Ganeshwadi 

Behind Khanderao Market 
Baroda 390001. 



CTR 

LOUDSPEAKERS 


LOUDSPEAKERS 

World class loudspeakers. 
A wide range covering all 
applications, competitively 
priced. Maximum power 
handling capacity with 
clear natural reproduction. 
Unaffected by humidity or 
temperature. 



I CTR MANUFACTURING INDUSTRIES LTD. I 

I NAGAR ROAD, POONA 411 014 | 

AUTHORISED STOCKISTS 


BOMBAY 

PRECIOUS ELECTRONICS 
CORPORATION 
Chotani Building, 

52, C Proctor Road. 

Grant Road (East) 

Bombay 400 007. 
ELECTROMARK 
304, Lotus House 
33-A New Marine Lines 
Bombay 400 020. 

CALCUTTA 

GENERAL RADIO COMPANY 
6, Madan Street 
Calcutta 700072. 
ELECTRONIC 

COMPONENTS & SYSTEMS 
32, Ezra Street 
Room No. 418,4th Floor. 
Calcutta 700 001. 


DELHI 

INDIAN TECHNOLOGICAL 
PRODUCTS 
Flat No 305-306 
Bldg No 35-36, 

Nehru Place. New Delhi 110013. 

DEWAN RADIOS 
1681/28, Bhagirath Palace 
Chandni Chowk 
Delhi 110 006. 

HYDERABAD 

SHILPA ELECTRONICS 
107, Parklane 
Secunderabad 500 003. 

INDORE 

ATLAS SALES AGENCIES 
18/2 Siyagani 
Indore 452001 

JAIPUR 

EL-TRONICS 

87. A Dhulesnwar Garden 

Jaipur 302 001. 


KANPUR 

EVERON ASSOCIATES 
18/179, 1st Floor. 

Opp. Phool Bagh, The Mall 
Kanpur 208001 

KOTA 

CHAVBAL ELECTRONICS 
4C 16 Housing Board colony 
Talwadi, Kota 324 005 

LUCKNOW 

ARTEK ENTERPRISES 
14, Cantonment Road 
Opp. Shilpi Cinama 
Lucknow 226 001 

MADRAS 

TEXONIC INSTRUMENTS 
Post Box No. 3746 
9, Athipattan street 
Mount Road, Madras 600002 

PRECIOUS ELECTRONICS 
CORPORATION 
9, Athipattan street 
Mount Road, Madras 600002. 


POONA 

NAGESH ELECTRIC & 
ELECTRONICS CORP. 

476, Budhwar Path 
Pune 411002 

TRIO RADIO 6 ELECTRONICS 
CORPORATION 
468, Budhwar Path 
Pune 411 002 

TRIVANDRUM 

ACE-INDIA 
T.C. No. 1/978, 

Bank colony Road, 
Kumarapuram 
Trivandrum 685011 


STOCKISTS REQUIRED FOR UNREPRESENTED CITIES 
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COMPUTER REVOLUTION 
CONFERENCE & EXHIBITION 

20 & 21 NOVEMBER 1986 - Delhi (Regd.) 

at Hotel Maurya Sheraton, New Delhi, India 

Topics to be covered are: 

• Hardware & Software aspects of Computers and its applications 

• CAD/CAM 

• Robotics 

• Computers in Medicine & Biology 

• Traffic, Transportation & Data Communication 

• Application in Major industries like Power, Oil/Gas, Automobiles, Defence, 
Steel, Railways/Airlines etc. 

• Many other important topics 

For registration please contact: 

Mr. V.P. Leekha 

Conference Co-ordinator 

Thapar Engineering College Alumni - Delhi 

Thapar House, 124 Janpath, New Delhi 110 001 

Tel. : 310 520 Telex: 031 - 3845 Cable: 'SPIRITUAL' 



Space courtesy: BALLARPUR INDUSTRIES LIMITED *U> 
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LICENCES AND LETTERS OF INTENT 

The following licences and letters of intent were issued to electronics firms under the Industries 
(Development & Regulation) Act, 1951 during the month of February 1986. 


Nam* S Address of me Date 4 Type Artie!* 

Applicant and Location of of Licence 

me Unpprtpking 

Quantity par 
Annum 

(It 

ID 

(J> 

141 

LICENCES 

Oynamic Enterprise* Pvt Ltd 
181/33 Industrial Area. Phase-1 
Chandigarh 
(Chandigarh) 

3 236 
(NU) 

Magnetic recording 
playback and erasing 
heads 

1 2 million noa 

The Meghalaya Indl Dev Corpn Ltd 
Kismet. Upland Road 

Ltitum Khrah, Shillong 783003 
(Knasi HilleMeghalayal 

4.288 

(NU) 

Tantalum capacitors 

5 million nos 

Morris Electronics Ltd 

Bhosart Industrial Estate, 

Pune 411026 
(Pune-Mshflnwhtra) 

5 2.86 

(SE) 

1 Hard ferrites 

2 Soft ferrites 

2500 tonnes 

1000 tonnes (after 
expansion) 

P, Palamappan 

235 Nint Street, Madras 600003 
(Chingleput-Tamil Nadu) 

12.2 86 
INU) 

Metallised plastic films 
(capacitor grade) 

180 tonnes 

Indian Computer Software Co Ltd 
800 Siddhartha, 96 Nehru Place 
New Delhi 113019 
(Mndrfls-Tarrui Nadu) 

13 2 06 
(COB) 

Computer peripherals 
dol matrix printers and 
CRT display monitors 

10 million 

Jyoti Un-iitad 
industrial Area 

P O Chemical Industries 

Vadodara 390003 
(Vadodara-Gu|«rat) 

21.2.06 

(NA) 

Programmable logic 
control systems 

75 nos 

Peico Electronics & Electricals Ltd 
Shivsagar Estate, Block A 

Or Annie Besant Road 

Bombay 400010 
(AgrAhara'Karnataka) 

25.2 06 
(NU) 

1 High spaad character 
printers 

2. Mini floppy disc 
drives 

3 Low profile electro¬ 
nics keyboard* 

1000 nos. 

2000 nos 

1500 nos 

Peico Electronics and Electricals Ltd 
Shivsagar Estate, Block A' 

Dr Annie Besant Road 

Bombay 400018 
(Pune-Maharaahtra) 

26.2 86 
(NA) 

Single-sided printed 
circuit boards 

30,000 sq.m 

Uptron India Lid 

10 Aahok Marg, Lucknow 226001 
(Lucknow-Uttar Pradesh) 

28 2 86 
(NA) 

Line output transfor¬ 
mers for colour TVs 

300.000 noa. 

letters of intent 

Narandra Kumar Patm 

42-A Jelly Makar. Apartmeni-I 
Cutle Parade, Coiaba 

Bombay 400005 
(Ghaziabad-Uttar Pradaah) 

4288 

(NU) 

Minicomputer/micro¬ 
processor baled 
systems 

Ra 200 million 

Jyotl Limited 

Industrial Area 

P O Cnamieal Induatrias 

Vadodara 390003. Gu|*rat 
(Vadodara-Guisrat) 

4.2.86 

(NA) 

Minleomputar/micro- 
proeaasor baaed 
ayatema 

Ra 20 million 

Jewahsr Kandharl 

29 Vaaantanagai. 7th Croat 
Bangalore 5*0052 
(Bangalora-Karnataka) 

4,2.88 

(NU) 

Minicomputar/miero- 
proeasaor baaed 
ayatema 

100 million 

Sundaram Clayton Ltd 
Jtyslakthml Estate*' 

6 MatMows Road 

Madras '-V 

lK«rn«t*k|^,;^ 

14286 

(NU) 

1. Unintar ruptlbta 
power supply 
system* 

2 Switch mod* power 
supply system* ’ 

21.000 nos. 

54.000 not. 


Name 8 Addrtss ol Mi* 

Data 4 Type 

ArliOlt 

Q virility par 

Applietnl tnd Locttlon of 

ol LIPPI tea 


Annum 

me Undertaking 



--- 

II) 

ID 

13) 



Mahlndar Singh Thakural 14.2,M 

C/o Or N L Hingoram (NU) 

R J. Consultant* Pvt Ltd 

3A Mahar House 1U Floor 

is Cawaiji Patal Street 

Fort, Bombay 400001 

(Qhaziabad-Uttar Pradaah) 

North Data (India) Pvt Ltd 21 286 

Plot No 47, Davaloped Plot* for (NU) 
Electrical 4 Electronic* Industrie* 

Seevaram Village. Madras 
(Chingleput-Tamll Nadu) 


1 Mlnleomputar/micro- Ra 100 million 
procaeaor baaed 
ayatema 

2. Computer periphe- R* SO million 

rala 

3. Electronic calcu- 100,000 not, 
latora 


Mmicompuler/mtcro- 
procesaor based 
ayatema 


R* 100 million 


Bhoruka Data Products 

21.286 

1 Computer periphe¬ 

Ra Samilllon 

Pro. Bhoruka Drum 8 Allied 

Tran* Industries Pvt Ltd 

(NU) 

rals (floppy disc 
drives and primers) 


1010 Rah*|a Chamber* 

Nariman Point 

Bombay 400021 
(Thans-Maharaahl ra) 


2. CRT data display 
monitors 

5000 no*. 

Zoom Electronics (India) Ltd 

21 2.88 

1. Portable X-ray 

800 noa 

D-7 Knollawood, Shlmla 

(NU) 

machines 


Himachal Pradaah 
(Any backward Diatt- 


2. Digital Mood 
pressure monitors 

5000 no*. 

Hlmachal Pradaah) 


3 Digital weighing 
scale* 

4. ECG machines 

5000 noa 

1000 noa. 

ITL Computers (P) Ltd 

21.2.88 

1. Mlnlcomputer/micro 

Ra 100 million 

86 Srinagar Colony 

Hyderabad 600873 

(NA) 

processor based 

systems 


(Madak-Andhra Pradaah) 


2 Robotic systems 

500(10*. 

Hindustan Brown Boveri Ltd 

Brown Bovari House 

Race Course Clre's 

Vadodara 380007 
(Myaore-Kamataka) 

21.2.88 

(NA) 

Facsimile equipment 

2000, noa. 

Flovel Private Limited 

21.2.88 

Electronic governors 

1800 noa. ' . 

13/1 Mathura Road 

Faridabad 121003 

Haryana 

(NA) 

for prime mover* 

■ "'fir 

(Fartdabad-Haryana) 




Am bale! Sarabhal Enterprises Ltd 

24.236 

Recording gas chroma¬ 

150 rio*.- .' 

(Unit. Systronlca) 

(NA) 

tographs 

• ■••■' .'I ‘W 

Wadi Wadi. Vadodara 380007 



(Ahmadabad-Gujarat) 



- .v. .. ,/vii', 

The Enfield India Limited 

24.2.88 

1 Biack-and-wntt# TV 
racstwaii • 

5000 no* ' 

28 Eldams Road, Madra* 800018 

(NU) 

1 . 

(North Arcot-Tamll Nadu) 

' 

2. Colour TV receiver 
**»■; • 

5O30O.no*. 


Kody Elcol Ltd 

1/Sth East Street, Kamarainagar 
Thinnanmiyur, Madra* 000041 
(Chlngtaput-Tamll Nadu) 


-J Electronic* Lbi , 

IS Dupta* Obarol Ageftmanh " 
2 Sham Nath Mat*, Delhi i10054 
(Natnttal-Uttar PredeSht 


27 2.se 
(NU) 


, INMO 


3 Mbno/atareoradio- W OOD no*, 

cum-naaiett* ptayartV ■’ ¥*■'-> 

thraa t n cnaa ether man 
mote re aarva d (or , - 

the ampt-ekM* •actor 

1. DettbrlMtOya 1(0 no* 

2. Cardiac menitora 1(0 not. " i' 

and patient monl- ■ 

termg ayatom* . ■- 

3. Raepiratora ; 


m' iw.iiiy v uee,', 'VEL’. 
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rvama & Add rasa ol the 

Data t Typa 

Quantity par 

Applicant and Location ol 
the Undertaking 

ol Usenet 


Annum 

IV 

<S> 

(3) 

HI 

Punjab State Electronics 

26.2.66 

1. High powered X-ray 

19 noa 

Oavalopmant & Production 

(MU) 

machines 


Corpn Ltd 


2. X-ray therapy 

12 nos 

Bank at India Building. (2nd Floor) 


almulatora 


Sactor-!7B. Chandlgarti 


3. Linear accelerators 

12 noa. 

(Ropar-Punjab) 


(4MEV) 

4. Qama cameras 

12 nos. 

Davllog Syatama (India) 

262.66 

Computer paripherala 

Rs 80 millior 

66 H. Siddlab Road 

Bangalora 560002 
(Bangalo re-Karnataka) 

(NU) 



Karala State induatrlal 

26.2.86 

Metallised paper 

1000 tonnefo 

Oavalopmant Corpn Ltd 

(NU) 




T.C. No. XI/239, Keaton Road 
Kawdlar, Trivandrum 695003 
(Allappay-Karala) 


LICENCES AND LETTERS OF INTENT 
CANCELLED/LAPSED 


Name ol tha Undartaklng 1 Location) 

L/IL Dated 

Article 

UCINCE8 

Televlsta Electronics Pvt Ltd 

New Delhi 
(Maharashtra) 

31.12.83 

Colour TV receivers 

Rao Insulating Co Pvt Ltd 

Bangalora 

(Karnataka) 

25663 

Monochrome TV receivers 

Unltron Ltd 

Uttar Pradesh 
(Haryanai 

25.1.65 

Black-and-white and colour 
TV receiver sets 

LETTERS OP INTENT 

Vughalakshml Video 

Pondicherry 

(Haryana) 

26.12.83 

Black-and-white TV 
receivers etc 

Cse Kay Associates 

New Delhi 
(Uttar Pradesh) 

20.1283 

Colour television aets 

Vljay Krishna Lakhanpal 

New Delhi 
(Goa. Daman & Diu) 

12.3.65 

Colour TV receivers 

CTR Manufacturing Industries Ltd 

Pune 

(Maharashtra) 

13.B.84 

Cermet potentiometers 

S.V. Padmakumar 

Potlachl 
(Tamil Nadu) 

24.2.84 

Electronic typewriters 

Homs Vision System Pvt Ltd 

New Delhi 
(Rajasthan) 

13.12.84 

Video projectors 

R. Vljay Kumar 
do Vlkram Enterprises 

Madras 
(Tamil Nadu) 

27.12.64 

VCR/VCP and video projectors 

Kinetic Engineering 

Pune 

(Madhya Pradesh) 

13.12.64 

Video projection TVs etc 

Mohan Vlmal 

New Delhi 
(Haryana) 

27.12.64 

Colour projection TVs 

Talevitts Electronics Pvt Ltd 

New Delhi 
(Uttar Pradesh) 

12.11.64 

Large-screen TV projection 

systems 

Rajaram Ramachandran 

Bangalore 
(Tamil Nadu) 

229.84 

VCR/VCP and video projectors 

C.H. Kriahnamurthl Rao 

Pondicherry 

(Pondicherry) 

27.1294 

Vldeo/TV colour projection 
systems and colour TVs 

Meenakshi Electronics Ltd 

21.7.84 

Colour TV sets 


Kanpur 

(Uttar Prodsah) 


Name at the Undertaking lLocation) 


PCS Data Products Pvt Ltd 

Bombay 

(Madhya Pradesh) 

3.12 84 

Colour TV Mis 

Dr C.L. Chandok 

Soiapur 

(Madhya Pradesh) 

13.12.84 

Colour TV sets 

ML Tendon 

Bombay 

(Karnataka) 

24.2 84 

CTV receiver sots 

Vishnudas Ranglal Bhutada 

Maharashtra 

(Madhya Pradesh) 

27 12 84 

CTV receiver sets 

Serine Electronics Pvt Ltd 

New Delhi 
(Himachal Pradesh) 

18 7 84 

Colour and br'nck-and-white 
TV sets 

Dmeah Jam 

Cachar 

(Assam) 

27 12 84 

Colour TV Mtt 


LIST OF UNITS APPROVED IN THE 
ORGANISED SECTOR FOR THE 
MANUFACTURE OF COMPUTERS 


Name of the Unit 

Item 

Capacity 

1 

2 

3 

Ambalaf Saiabhai Enterprises Ltd Mimcompuler/mlcicoprocessor 
Vadodara based systems 

Rs 60 mlllion/snnum 

Andhra Pradesh Electronics 
Dev Corpn Ltd 

Hyderabad 

1 Sharod display systems 

2 Data acquisition systems 

20 systema/annum 

20 systema/arnum 

Anika Computers Pvt Ltd 

New Delhi 

Intelligent/Interactive graphic 
terminals 

100 ayatams/annum 

Aptea Computers Pvt Ltd 
Bombay 

1 Personal computers 

2 Data acquisition systems 

5000 ayatema/annum 
5000 ayatams/annum 

ASEA Ltd 

Bombay 

Mlnlcomputer/mlcraproceeaot 
baaed systems 

Rs 20 mIMon/annum 

Aahok Kumar Varma 

Delhi 

Mmlcomputer/microprocaaaoi 
baaed lystems 

Rs 100 million/annum 

Auto Control Pvt Ltd 

New Delhi 

Mmicomputer/mlcroprocessor 

baaed systems 

Rs 60 million/annum 

Avtar Singh Sethi 

New Delhi 

Mlnicomputer/microprocesscir 

baaed systems 

Ra 60 million/anmim 

B. Bnwaa 

New Delhi 

Mimcomputer/microprocaesor 
bated systems 

Rs 100 million/annum 

Beau Joehl Vettath 

Madras 

Miniconi puter/microproceaaor 

baaed systems 

Rs 60 million/annum 

Bharat Heavy Electricals Ltd 
Bombay 

Mmicomputer/microprocmeor 
based systems 

Rs 350 million/annum 

Bihar Stats Electronics Dev 
Corpn Ltd 

Patna 

Mlnicomputer/mtcraproceaaor 
based systems 

Rs 65 million/annum 

Bush India Ltd 

Bombay 

Mmicomputer/mlcroprocaaaor 
baaed systems 

i 

| 

i 

8 

i 

B.K. Aggarwai 

Houston 

Mlnicomputar/mlcroproceaaor 

baaed syatama 

Ra 200 million/annum 

Blue Star Ltd 

Bombay 

Mlnicomputar/mlcroproceaaor 

baaed systems 

Ra 300 million/annum 

CHK Data Syatama Pvt Ltd 

Madras 

Microprocessor baaed mae- 
auie, control systems 

Ra 20 million/annum 

Chowgule 6 Co. Pvt Ltd 

Goe 

Mimcomputer/microproceaaor 

baaed syatama 

Ra 200 mlUton/annum 

Compufronlcs (India) Ltd 

Naw Delhi 

Mlnlcomputar/mlcroproceator 

baaed systems 

Rs 20 million/annum 

Comments) Device India Ltd 

Mmlcomputar/microprocsssor 

Rs 200 million/annum 
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Marne ot tht* Unit 


GRin 11/1 

Bhubaneswar 


Crompton Greaves 
Bomtaiy 

D o Narvid 
New Delhi 

DCM Data PrncJuct 
Now DHlw 


f JebiKay Systems l td 
Nr?w Delhi 

Dillrthavi A.sbokc 
New Delhi 

tai-oms Controls (India) Pvt Lid 
New f lelhi 

Electronic Htvii'arch IVI Lid 
Bangalore 

Electronic Systems Punjab Ltd 
QnindKjtuh 


Electronics Corporation of 

India Ltd 

Hyderabad 


tluclronu s Corpn ol 
Tamilriadu L Id 
Madras 

tmesh Micro Computer 
International Ltd 
Chandigarh 

General Electronics 


Gulden Computers Pvi Lid 
Bombay 

Goodwill Electronics & Engg Ci 
Pvt Ltd 
New Delhi 

Gujarat Communication A 
f lectromcs Lid 
Vadodara 

Hindustan Brown Boven Ltd 
Vadodara 

Hindustan Computers Ltd 
Maw Delhi 


Hmditron Computer Systems & 
Consultant (P) Ltd 
Bombay 

Incomriet India Ltd 
Mohali 

Ind Promotion & Investment 
Corpn of Onssa Ltd 

Bhubaneshwar 

Indian Duplicators Co Ltd 
Calcutta 

Inrio-Swing Ltd 
Hyderabad 

Infoluch Ltd 
Madras 


hern 

2 

Capacity 

based systems 


Mmir nmputor rmuopi ocessor 
based systems passbook 
printers, proof encoders 

Hb 60 million/annum 

Programmable controllers 

Hs 40 rnilliori/annum 

Mime omputei'microprocessor 
bused systems 

Hs 100 million/annum 

1 Dala loggers 

2 Mimromputer/miciopro 
cussor based bysiemb 

i Data entry systems 

4 UR f data/qr.iphic display 
terminals 

100 nas'Arinurn 

Hs 116 million/annum 

400 nos/dnnum 

4000 nos/armum 

Word pirx-essous 

20 000 nos annum 

Mmicomoufni miuopiucHSftOr 
babed systems 

Hs 100 million/annum 

Procoss eonliol rniuoproce Rs 150 million/annum 
ssui based process instruments 

Mm icomputer/ rmcr opr ocessor 
based systems 

Rs 200 million/annum 

1 Minicomputer micropro- 
cessoi based systems 

2 Data aquisition systems 

3 Colour graphic terminals 

Rs 150 rnillton/annum 

20 systemyannum 

500 systoms/arinum 

1 Analogue computer systems 35 

2 Digital computoi systems 50 

3 Minicomputer, micropro- 250 

cessor based systems 

4 Colour g t aphic/imuge pro^ 100 
cess display terminals 

5 Data acquisition systems Hs JO rnillMuannum 

Minicomputers 

50 systemyannum 

Microcomputing devices 

10.000 noyarmun 

MimcnmputHr/mici oprocossor 
based systems 

Hs 20 million/annum 

Microprocessor based systems 50 systems/annum 

Minicomputer microprocessor 
based systems 

Hs 60 rnillion/annum 

Minicomputer/micioprocossor Rs 30 million annum 
based systems 

Minicomputer microprocessor 
based systems 

Rs 100 million/annum 

1 Mmicomputur/micropro- 
cessor based systems 

2 Accounting invoicing 
machines 

Rs 230 million/annum 

620 

Digital computer systems 

100 systema'annum 

Mm.computer/microprocessor 
based systems 

Rs 60 million/annum 

Minicomputer/microprocessor 

based systems 

Hb 20 million/annum 

Word processing systems 

3000 systems/annum 


Minicomputer/microprocessor Rs 100 milliun/annurn 
baaed systems 


Nemo ol the Unit 
1 


Item 

2 


Capacity 


Instrumentation Ltd 
Kota 


International Computers India 

Mfg Ltd 

Pune 

J&K State Indl Dev Ccirpn Ltd 
Srinagar 

Jagdish Rai Kappal 
New Dolhi 

Jai Ram Chand Moorjam 
Bombay 

Karnal Electronics A Engy Ltd 
Vadodara 


1 Data acquisition systems 

2 Microprocessor based 
systems 

1 2904 computer systems 

2 Minicomputer/micropro- 
cessor based systems 

Minicomputer/microprocessor 
based systems 

Microprocessor line of pro¬ 
cess control instruments 

I one sharing terminals 


Rs 60 million/annum 
Rs 30 mtUion/annum 


100 systems/annum 
Rs 240 milllon/annum 


Microprocessor based 
systems 


Rs 100 million/annum 
Hs 150 million/annum 
5000 systems/annLm 
Rs 30 million/annum 


Karnataka Sidle Flectromcs Dev 

Corpn Ltd 

Bangalore 

Kartar Singh Thakral 
Bombay 

Kirloskar Electnc Co Ltd 
Bangalore 

Kerala State Electronics Dev 

Corpn Ltd 

Trivandrum 

Kothdn tier trpmes A 
Industries Ltd 
Madras 

Laltandu Mahapatra 
USA 


Minicomputer/microprocessor Rs 100 million/annum 
based systems 


Minicomputer/rmcroprocesaor Rs 30 million/annum 
based systems 


1 Winchester disc drives 

2 Micro/mmicomputers 


15,000 nos/annum 
Rs 100 million/annum 


Minicomputer'microprocessor Rs 400 miltion/annum 
based systems 


Minicomputer/microprocessor Rs 300 million 
based systems 


Minicomputor/mici oprocossor 
based systems 


Rs 200 million/annum 


M H Narayanan 
Tuvdnrlrum 


Machinery Mfs Corpn Ltd 
Bangalore 

Macmillan India Ltd 
bangalore 

Manehar Lai foridon 
Bombay 

Moll run Instrumentation Ltd 
Bombay 


Methods Systems Pvt Ltd 
Now Delhi 

Milan Lloctrumcs (P) Ltd 
Nuida 

Minicomp Pvt Ltd 
Bombay 


Modi Xerox Ltd 
Rampur 


1 Daisy wheel printers 

2 Microprocessor based 
terminal converters 

Minicomputor/rmcroprocessor 
based systems 

Minicomputer'microprocessor 
based systems 

Minicomputer/microprocessor 
based systems 

1 Minirnmputer/mirrrjpro- 
cessor based systems 

2 Minicomputer, graphic/ 
scientific, 

3 Data acquisition systems 

Minicomputer/microprocessor 
based systems 

Mm icomputer/microprocessor 
based systems 

Minicomputer/microprocessor 
based systems 

Minicomputer/microprocessor 
based systems 


Rs 50 million/annum 
Rs 50 million/annum 


250 systems/annum 
Hs 100 million/annum 

Hs lOOmillion/annum 

Rs 20 million'annum 
15 systems/annum 
15 systems/annum 
Rs 30 million/annum 

Rs 95 million/annum 

Rs 20 million/annum 
Rs 300 million/annum 


MP State Industnal EDC Ltd 
Bhopal 

Multitech International Ltd 
New Delhi 

Murphy India Ltd 
Thane 

Negoltce Ltd 
New Delhi 

OMC Computers Ltd 
Pattancheru 

P L Raghu Ram 
Secunderabad 


Mfnlcomputer/microproceaso! 
based svstemo 

Minicomputer/microprocessor 
based systems 

Minicomputer/microprocessor 
based systems 

Minicomputer/microprocessor 
based systems 

Minicomputer/microprocessor 
based systems 

Minicomputer/microprocessor 

based systems 


Rs 140 million/annum 
Rs 200 million/annum 
Rs 20 million/annum 
Rs 65 million/annum 
Rs 60 million/annum 
Rs 00 million/annum 


Minicomputer/microprocessor Rs 60 million/annum 
based systems 


Pramod Kumar Agarwal Minicomputer/microprocessor Ra 60 million/annum 

Bombay baaed systems 
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Name ol the Unit 

Item 

Capacity 

1 

2 

3 

Peico Electronic* & Electricals l td 
Calcutta 

Minicomputer/microprocessor Rs 20 million/annum 
based systems 

Prabhat K. Andlagh 

New Delhi 

Minicomputer/microprocessor 
based systems 

Rs 60 million/annum 

Prakash Ambagaonkar 

USA 

Controllers for microcom¬ 
puters 


Prime Home Computers Pvt Ltd 
New Delhi 

Mimc.omputer/microprocessoi 
based systems 

Rs bO milliumannum 

Punjab State Electronics Dev & 
Production Ltd 

Chandigarh 

Mimcomputer/microprocossoi 
based systems 

Rs 200 million/annum 

RCC Plastics Pvt Ltd 

Bombay 

Minicomputer/microprocessor 
based systems 

Rs -*00 million'annum 

Rakesh Gandhi 

New Delhi 

Mmicomputer/microproi.ossor 
based systems 

Hs 200 million/annum 

Rishi Electronics Ltd 

New Delhi 

Minicomputoi/rnicroprocessor 
based systems 

Rs 20 million annum 

Sanag Mic.rnmolion Pvt Ltd 

Minicomputer/microprocessor 
based systems 

Ms 50 million/annum 

Sandeep Engineers Pvt Ltd 

New Delhi 

Minicornputer/mictoprocessoi 
based systems 

Rs 100 million/sinnum 

Sandur Electronic Controls & 

Auto Pvt Ltd 

Bangalore 

Data acquisition monitoring 
systems 

50 system**, annum 

Semiconductors Ltd 

Bombay 

Computers 

2000 systems/annum 

Shourie Copier Pvt Ltd 

New Delhi 

Word processors 

5000 systems/annum 

Siemens India Ltd 

Bombay 

Data acquisition logging 
control systems 

50 systems/annum 

Sigma Engineers 

Pune 

Mincomputet/inirroprocessor 
based systems 

5 systems/annum 

Soumag Electronics Ltd 

Madras 

Microp:oce*t>oi based 
information display systems 

200 systems/annum 

Suresh Snvastava 

New Delhi 

Microprocessor based control 
instrumentation 

Rs 100 million/annum 

TS Grewal 

New Delhi 

Minicomputer/microprocessor 
based systems 

Rs 100 million/annum 

Tata Burroughs Ltd 

Bombay 

Minicomputer microprocessor 
based systems 


The General Electi ic Co 
of India Ltd 

Calcutta 

Minicomputer/microprocessor 
based systems 

Rs 20 million/annum 

The National Radio & Electronics 
Co Ltd 

Bombay 

1 Data acquisition control 
systems 

2 Minicomputer/micropro¬ 
cessor based systems 

1 / systems/annum 

Rs 60 million/annum 

UP Electronics Corprt 

Lucknow 

1 Kays to disc entry systems 

2 Intelligent terminals 

3 Operator interlace stations 

75 

150 

1000 

Unitron Ltd 

Fartdabad 

Minicomputer/microprocessor 

based systems 

Rs 20 million/annum 

Uptron Digital Systems 

Lucknow 

t Data loggers tor remote 
tekimetry 

2. Keys to disc data entry 
syatems 

3 Mlntcomputer/mtcropro- 
cesser baaed systems 

15 systems/annum 

150 systems/annum 

60 million/annum 

Usha Micioprocese Controls Ltd 
New Delhi 

Mimcemputsr/mlcropro- 

ceasor based systems 

Rs 60 million/annum 

Vfshy Harlhara 

UK 

Mlnicomputef/micropro- 

cessor based .systems 

Rs 200 million/annum 

Webtl Business Machines Ltd 
Calcutta 

Computer based electronics 
industrial monitoring and 
control systems 

50 ayeteme/annum 

Wsbel Computers Ltd 

Mnicomputer/mtcroproesesur 

Ra 20 mUUon/bnnurr. 
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Martiff of the Unit 
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item " Capar ily 

2 if 


Oalcutia based systems 

Western India f fa. tors MU Data letrwval terminals 2btX) mis''annum 

Pune 

Wipro Information Tothnology MinirtxnpulormiuopriHessoi Rs 4iN> million-annum 

Lid based systems 

Bangalore 

Soulce From questions, answered bv Ido minmtoi of state for Scimicu and let hnology, Mr 
Shtvru/ V (■’util, in tho l ok Sahha 


ITEM-WISE PRODUCTION OF ELECTRONIC 
WATCHES FOR THE YEAR 1985 


Name of the Mnnufactuier 

tlem details 

Quandt 

Electronics Corporation ol 
Tnmilnadu Ltd 

Madras 

Digital electronic watches 

6096 

Hindustan Machine Tools 
Bangalore 

Qua it/ watches 

163,000 

Hydeiubad Allwyn Ltd 
Hyderabad 

Quait? analoguit watches 

04 02? 

Keltron Crystals Ltd 
Cannanort* 

Digil.il electronic watches 

3BBf> 

RIICO (Watch Assembly) 
Ajmer 

Digital electronic watchoa 

3/06 


Source from questions answered by minister vt state tor Science and Technology , Mt 
Shivra/ V t’atil, in the Lok Sabhu 


PRODUCT 


Thermal-Ribbon’ 
k RTD’s 



r 

m 

r™F*st b 


-LICATION 

Aerospace, medical, process surface sensing 
jrUHES 

i>e. Tight conformance to sensed surfaces 
Response 015 seconds possible 
Rugged: Encapsulated element, laminated construction, 
lead connections. 



SPECS. Platinum, nickel, copper, nickel-iron elements Kapton, 
silicone rubber insulation to 220• C (428 * F) 


USER NOTES Repiace immersed or clamp-on sensors, reduce 
weight, simplify installation, improve thermal response 


Whrn 9 ualui anil pwfnwiuHi r i» 


MINCO 


PRODUCTS. INC 


7300 Comment LmnelMumtapoii*. Minnesota 5$43? USA 
Utophorw (61S)S?l 3l2nrWX 9 ( 0-575 2848IFAX (612)571-0027 

Represented by: Goodwill Cryogenics Enl, 213, Nirman Vyapar Kendra, 
Sector IT, Vaahl, New Bombay 400703 
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The twelfth issue you get will be a 
bumper one, priced Rs 15. 

To subscribe, just fill up 
the form and send it 
with the payment. 


Subscription 

Order 


Subscription Incharge, 

FACTS FOR YOU 

605, Siddhartha, 86 Nehru Place 

New Delhi-110019. 


Starting from this month please send FACTS FOR YOU copies for 

□ One year □ Two years Q Three years 

Name_ 

Address_ . 

-(INDIA) 

I understand the subscription charges are: 

One year: Rs 45/- Two years: Rs 00/- Three years: Rs 115/- 

I am/we are sending a sum of Rs__ 

in cash/by demand draft/money order/crossed cheque* 
in favour of ‘EFY Enterprises Pvt Ltd’ 

‘Please add Re 5.00 on an outside Delhi cheque. 



SUBSCRIPTION 


ORDER FORM 


Starting from next issue, send me ELECTRONICS FOR YOU 
copies for: 

□ Oneyear □ Two years □ Three years OFiveyears Oneyear Rs 55 Rs 90 (plus Rs 5*) 

O And Annual Number copies, at pre-publication price of Rs 35. Two years Rs 100 Rs 170 (plus Rs 10*) 

□ No Annual Number copies please. Three years Rs 140 Rs 245 (plus Rs 16*) 

Five years Rs 220 Rs 395 (plus Rs 25‘) 

Name_('For despatch of Annual Number copies by registered post) 

I a.n/We are sending a sum of Rs. 

Address_in cash/by demand draft/money order/croaaed cheque/ 

Indian postal order “in favour of EFY Enterprlaes Pvt Ltd. 

_* ‘Please add Rs 5 on an outside Delhi cheque. 

I am marking ( ) one of the following classifications which 

_(INDIA) suits our subscription the beet. 

□ Manufacturer □ Wholesaler □ Retailer 

□ Exporter □ Importer □ Individual 

□ Educational or Research Institution 

□Any other (pleasespecify) . 

Please do complete this form. We need ail this Information to keep a record of your interests and requirements. 


I understand the subscription charges are: 


Period 
One'year 
Two years 
Three ^ears 
Five years 


Without Annual With Annual 


Rs 90 (plus Rs 5‘) 
Rs 170 (plus Rs 10‘) 
Rs 245 (plus Rs 16*) 
Rs 395 (plus RS 25‘) 



electronics 

FOR YOU 


ELECTRONICS FOR YOU 



























»aC. 

MAKERS OF QUALITY PRODUCTS 


Manufacture:- Voltage Stabilisers (0.6 KVA (0 
100 KVA) Single/Three Phaaa, Battery 
Chargam, Emergancy Lights. Inverter* and 
High-Voltage Tasters. 

For TV Manufacturers:- Mains Transformers. 
Una Drivers, Recording and Matching Trans¬ 
formers as per customer specification 
For Panel Board Fabricators:- Control/Machine 
Transformers as per customer specification 
For Computer Establishments:- Servo/Isolation 
Transformers precisely tailored as per principals 
specification 

BSD—Instrumentation:- Specially designed to 
befit every power supply requirement 
Trading Agencies:- We have spare capacity to 
manufacture onaor alltheabove products in any 
brand name as per specification on Largs Quan¬ 
tity orders 

Parma ft Parma (I) Corp. 

Post Box 1661. G.P.O., DELHI-110006. 

Works: C-60 Seetor-VIII, NOIDA (UP). 

Phones H.O.: 2915813, Factory. 3692 
Proposals are Invited from reputed parties for 
appointment of city-wise dealers/resident 
representatives. 


' MODI’S N 

FOAMING 

LIQUID A FLUXES 

WSF for computers & calculators 
RMA for consumer electronics. 

L.N. MODI & SONS. 

C-38, Pamposh Enclave 
New Delhi-110 048 
TEL: 643 5566, TLX. 31-66145 OM IN 

LEAPING COMPANIES USING REGULARLY | 
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bharat” photon electronics 

15 East Guru Angad Nagar 

Patoaroani Road, Delhi 110092 


f Field Failure Relay ] 



Moat wanted critical device byO.E.M 

Essential protection for. 
n C Motor Field 
Solenoids in Machine Tools 
High speed lilts And many more applications 


Featuring: 

Instant ON/OFF (Belter than 2 milliseconds) 
No external power supply. 

High immunity to external disturbances 
5 Hem blackout trip 



MpnuUclumd sold a "1 serviced by 

Syatama Hardware 
and Components 

F-S. UPVOO SAPAN. NO 2. MIO C 

ANDHtrHHFl BOMBAY-400 093 

TEL 6W-3131 832-3876 CABLE VIBRATIONS' 


Mart 


tillillll 




For 

★ TV Manufacturers 

★ Hobbyists 

★ Technicians 
ATRON-For Proven 
Performance 


Please Conlaci 

Atron Electronic 
Industries 

62-A. M G Road. 
Secunderabad-500 003. 


Servo Control 
A.C. Synchronous Motor 

* Rotetes in either 
direction 

* Start/stop and 
Reversal practically 
Instantaneous. 

W Spend on 50 HZ 
meins is 60 RPIVI. 
dr Best suitable for 
servo stabilize a, 

Remote control of 
switches. Rheostats 
and Auto-variable 
transformers. 



tltftge Ntnbtltdnrs to keep the output 
O 5% also available 


UNIQUE SYSTEMS & CONTROLS PVT.LTD. 

A-92/1. NARAINA INDUSTRIAL AREA PHASE-1. 
NEW DELHM10028 PHONE 634306 


coil winding 
machines 



for wide 
applications 
light, medium, 
heavy duty 
toroidal 
armature, 
stator and 
wave __ 

winding machines. 

B.M.P. Er EQUIPMENT CO. 

P.n NO 4004. 80MBAY 400 00? 
TlUFHONt ; 166994 6121363 


PANEL METERS! 

.tojfTowv CLEAR 

ACRYLIC FRONT. 
MOVING CON, 



MOVING IRON 
INSTNUMENTS 


MMHMeTVMMl TOWA EN8MKMM WORKS 71235601 

lM- 4 Vishal Market Permanand Colony (West) Delhi-11000S 
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>UCy WIRE WOUND RESISTORS 1 , 
sU RHEOSTATS . Eft 

POTENTIOMETERS 

X MANUFACTURED BY '' 

STEAD ELECTRONIC INDUSTRIES 

17. UA JAWAHAR NAGAR. DELHI-110007 
PHONES: 237810, 2918727, 2919325 GRAM: RHEOSTATS 
Telex: 31 65968 STED IN 




mekasonic 

INTRODUCES 


rRODUC 
iqh Povv 


High Power 
LOUDSPEAKERS 
GP-15B- 200 watt 
GP-12M—120 watt 



for Auditorium, 
Musical Amplifiers and 
Public Address system 


MEKASONIC INDIA 
i ■ ■ 1 PRIVATE LTD. 

227A, Rash Behari Avenue, 
Calcutta-700019.Phone:42 2697 


DIRECT ETCHING 
High Quality 

TRANSFERS & TAPES FOR PCB 

Contact 

JWsa TRADEWAY 

4 College St 

SsppsS' 1 Calcutta-700012 


MANUFA ’! URLR AND OISTHIBUfOBS OF 

P01YPR0PLYN NYLON. BAKELITE BOBBIN 
RELAY BOBBIN. LAMINATION 
_ LEATHER0I0 PAPER. SIDE BRACKET J 
all clamps _-rTSi 



MAK CORPORATION 

1353/7 (010). NANAYAN PtTH PUNt 41 \ 0'.<0 PHONf 444R731 


ARBOUR PRESSES 

ROUND OR SQUARE RAM 

Jfl 'Ola' oa *.»* J N&tPYiON ua 


fc \ eat* 8 

*• *»» i 'll*.. irvi* 

Pw %/r*t «• •*. „ AeisH/** 
i IV a*» .. tr 4 U'MLK* 

J I I ’llt.wf* v aLCOMMUPAft 

1 I a#c 'v -Ma v*:♦ 


MECHELtC ENGINEERS 

?• tf KAtfiNPa 4 ! MiMfH 


FOR YOUR 
REQUIREMENTS OF 


CCDE 


MINI. MIDGET S 
POWER RELAYS 



AUTOMATIC VOLTAGE STABILISERS 

for total protection of your TV Refrigerator, Atr condi 
IMmer. Water Cooler. Deep Fleeter Phetoetet Machine. 

NDUSTAN ELECTRONICS 

Vlftflwt. N«w RaMak Read. New Dtlhi 11000ft 
Phones: 5719640. 5723042 


I'lll'lTWilHlI 


Yj n rffirilf lir '(Mi 

li'i!» I< 


LIMiLLlLlMJJ' L 


r -w 

Ilf 



1{£-1* a 

>111 l cj«i 


I 

m 

m 


|||Sj||||^M • Pj ‘ * * 1 1 J 

fll 



11 111Ti'*il>i!?* iB 

•SiT^TTTTTaf 


IjU 


1-1 ■ L j I■BH 
























PRINTED CIRCUIT BOARDS A KITS 



(lelecInMi] 

PCB KITS 

1 

BEL 700 Ridio Receiver 

4 

150 

2 

Medium-Wave Receiver 

5 

175 

3 

3 Band Radio Receiver L Boards 

4 

145 

4 

3 Band Radio (using 7 BA 810 1C) 

4 

150 

5 

Coil loss Radio Raceiver 

8 

200 

6 

FM Receiver 

9 


7 

Bet TV Mirk 1. II, III A IV 

65 

1200 

a 

Telectron TV <B AW) 

60 

1100 

9 Philips Colour TV 

100 


10 

Tesla (BAW) TV 

50 

850 

11 

BEL 700 1C Tape Recorder 

8 

400 

12 

TBA 81Q/CA 810 1C Tape Recorder 

8 

375 

13 

LM 1818 Stereo Tape Deck 

25 

800 

14 

Transistorised Playback A Recording 
Stereo 

15 

500 

15 

Stereo Cassette Ptsyer (7 • 7 waits) 

15 

200 

16 

Stereo Cassette Player (20 < 20 watts) 

30 

350 

17 

Stereo Cassette Player (30 • X watts) 

35 

550 

18 

Stereo Cassette Player (50 • bO watts) 

40 

750 

19 

Stereo Cassette Deck (EFV Jan 1985) 

25 

800 

20 

Stereo Cassette Copier 

30 

800 

21 

TBA 810 1C Audio Amplifier 

3 

55 

22 

CA 810 1C Audio Amplifier 

5 

60 

23 

7 i 7 watts Stereo Amp (TBA 810) 

6 

110 

?4 

TDA 1Q10 10 watts Audio Amp 

4 

75 

25 

10 ’ 10 watts Stereo Amp (TDA 1010) 

8 

150 

26 

20 w Power Amp Mono (TDA 2g?0) 

a 

75 

27 

20 * 20 W Stereo Power Amp (TDA 2020) 

10 

150 

28 

20 ■ 20 W with LM 741 Pre-Amp Siereo 

20 

250 

29 

20 ♦ 20 wails with Universal Pre-Amp 

25 

300 

30 

7 * 7 watts with LM 741 Pre-Amp 

16 

225 

31 

Philips 15/25 watts Power Amp 

7 

160 

32 

Philips 40 waits Power Amp 

5 

175 

33 

Philips 40 ♦ 40 waits Power Amp (Stereo) 

10 

350 

34 

Philips 40 ♦ 40W Stereo with Uni Pre-Amp 

25 

525 

35 

30 ♦ 30 watts Stereo Amp (1C STK 439) 

20 

400 

36 

Edwin 40 watfa Power Amp (Mono) 

10 

200 

37 

Edwin 40 ♦ 40 wans Stereo Powor Amp 

20 

400 

38 

Edwin 40 ♦ 40 watts Stereo with LJni 
Pre-Amp 

32 

550 

30 

50 * 50 W or 100 W Mono LM 391 

15 

400 

4a 

50 i 50 watts 7 r Stereo Power Amp 

20 

450 

41 

50 * 50 W 7r Stereo with Uni Pre-Amp 

35 

600 

42 

100 • 100watl9 Power Amp Stereo 

20 

650 

43 

100 ♦ 100 W stereo wi'n Uni Pre-Amp 

35 

850 

44 

100 watts Gu'tar Amplifier 

20 


45 

Car PDM Amplifier JO watts) 

10 


46 

4 watts Car Hadio Amplifier 

8 


47 

Hi-fi Stereo Head Phone Amplifier 

n 

- 

48 

15 watts Bridge Amplifier for Cars 

ift 


49 

TBA BID with Bass, Treble A Volume 

7 

75 

50 

Philips Universal Pre Amp L A R 

12 

200 

51 

Hi-fi Stereo Pre Amp 

2P 

300 

52 

Active Tone Control A Pre-Amp Stereo 

5 

100 

53 

L.M 387 universal Pie-Amp Stereo 

12 

150 

54 

LM 741 tone Control Bass. Treble 
Presence 

/ 

150 

55 

General Purpose Pre-Amplifier LM 382 

5 

100 

56 

Mixer Pre-Amplifier 

10 


5/ 

Four Input Mixer 

10 


58 

Grafic Equaliser 5 Band Mono . M 741 

15 

225 

59 

Grafic Equaliser 5 Band Steroi- LM 741 

25 

450 

60 

Grafic Equaliser 10 Band Mono 1C 4136 

1ft 

325 

61 

Grafic Equaliser 10 Band Stereo IC4133 

25 

650 

62 

Noise A Rumble Filter Stereo LM 74 1 

10 

100 

63 

Stereo Rumble Filler 

8 

50 

64 

Stereo Balanco Indicator 

6 

SO 

6b 

Mono to Stereo Converter 

7 

100 

66 

J Channel Tone Control 

6 

-- 

67 

Telephone Amplifier 

10 

175 

68 

Dynamic Pre-Amplifier LM 387 

8 

100 

69 

Siereo Head Pre-Amp LM 741/LM 387/ 
LM382 

5 

100 

70 

Hi-gam Head Pra-Amp UA 749 or 739 

8 

150 

71 

Two Transistor Head Pre-Amp Stereo 

6 

70 

72 

Stereo Head Pre-Amp LA 3131 

5 

80 

73 

Audio Level indicator 9 LED 

5 

60 

74 

Audio level indicator 4 LED 

3 

40 

75 

Audio Level Indicator LB 1405 10 LED 

5 

75 

76 

Audio Level Meter Stereo LB 1405 

10 

150 

77 

Digital Clock MKI FND 500 

10 

325 

78 

Digital Clock MKII LED 

30 

400 

79 

Digital Clock mkiii item DISPLAY) 

20 

400 

80 

small Display (using flat LEDs) 

5 

40 

81 

12cm Clock Display Single Digit 

20 

75 

82 

16cm Clock Display Single Digit 

30 

125 

83 

5cm Clock Display for Clocks 3'4 Digits 

20 

150 

64 

Musical Alarm for Clock 

6 

85 

B5 

Analog Clock 

20 

— 

86 

Universal Timer (1 sac to 99 hrs) 

20 

600 

87 

TV Boostar 

6 

150 

68 

4 Stage TV Booster 

8 

175 

89 

UHF TV Pre-Amp 

6 

- 


90 BEL Colour TV with lull dataila 200 3400 


MOTE: Me* Mckidaa amply of circuit outran rate 
rampamnu layout Per inquiry aena BwH aiwatopa 
and lor VPP dalhrafy 40% iMcoa Urtetlv Or MO/DO 
minimum ordar aaacutad toy VPto to a. 4ft/-. 

TELECTRON I INDUSTRIES 

No 22. Dsyalu Nagar, lllrd Stfaet, 

Near Power House and 

End of Si van Koil South Street, 

Kodambakkam. Madras-800024 Ph 428805 
Couniar Safes af 

ADIRAMI ELECTRONICS 

17. Athlpattan Street, 

Mount Road, Madras 600002 


VENSON RECHARGEABLE 

PORTABLE EMERGENCY 
LIGHTING SYSTEMS 



Veneon Everllte 

Manufactured by: ^ 

VENSON ENGINEERING CO.. 

2/2, 5th Block Rajaiinagar, 
Bangalore-10. Ph : 355178 351989 



Venaon Cub 


Vtnaon Delu> 


^JSSSSSEf 


CAPACITORS 


KNOWN 

FROM 

LAST 



FOR IT'S 

EXCELLENT QUALITY 
b REASONABLE PRICE 



PLASTIC-O-METAL ENTERPRISE 

2/32 Vivek Nagar, Calcutta 700075. 

Tele 722429, Gram. PLASTRONIC, Cal-32 


Out Reputed Clients Dunng 15years 
, MURPHY PHILIPS IUELC0 CROWN 

MANur ACIUflf D BY 

SUNREX ELECTRONIC 

16/2. G I O C ESTATE 
KALOL (N G ) 382 77b 


MURP 
I SUN 


OWN 

J 



WANTED 
DEALERS/DISTRIBUTORS 

PROPOSALS ARE INVII ED EUR t HE 
APPOINTMENT OF CITY WISE- DEALERS 
DISTRIBUTORS FINANCIAL SOUND 
PARTIES MAY APPLY Wl t H COMPLETE 
DETAILS REGARDING THEIR 
ORGANISATION SALES IURNGVER 
MANUFACTURERS REPRESENTED ETC 

INDOTECH DEVICES PVT. LTD. 

A-75. SECTOR 5. P B NO 19 
NOIDA-201301 
DISFT UHAZIAQAO «UP), 

PH: 805-3815. 805-4462 (DELHI EXCH) 


PRINTED CIRCUIT BOARDS & KITS 

Pr. RftVlfttod Price of P C. CB KIT 

No. Boarda |* C Dlag • C.L/oul) and Kll lor Ha Rft 

105 Pocket Radio MW 4 Modela (each) 1 7b 

106 Equipment Closedown Watcher 1 7 430 

107 Analogue Clock 17'17 LED 33 475 

108 Digital Clock Diaplay 51 FT LED 10 110 

108 75 LED Digital Clock'Alarm 35 430 

110 TV/Video Pattern Generator 49 500 

111 Inverter 100 W (Freq Control) 17 990 

112 Single Pliaae Preventer 17 230 

113 Power Supply & Battery Charger 14 790 

114 Digital Combination Car Lock 12 220 

115 Car Light Controller 17 130 

116 Metal Pipe & Wiring Locator 11 165 

11/ Electronic Car Ignition 28 590 

118 4 to 15V Battery Eliminator 9 110 

119 Car Voltaga Regulator, Electronic 12 275 

120 Digital Capacitance Meler-Deaign-l 30 710 

121 Power Supply 20V-1 5A or 40V-3A 17 350 

122 Booster Amplifier lor Car Radio 12 165 

123 50-I50W SI Amplifier with PSU 39 900 

124 8-CMOS Universal Timer, 1 sec-99hrs 33 780 

175 Snooze Timer 5-45 Mins In9>5mdelay 22 210 

128 Egg Timer with 2 1 ';, 3'/., 5 mm Alarm 11 120 

127 Light Dimmer with or w/out Light EM 11 90 

128 Fluorescent Light Dimmer 11 110 

129 School Boy* Short-Wave R Receiver 10 75 

130 SI Caaeetle Player (w/oul deck) 33 330 

131 Four Audio Inpul Miker -LM301A 17 250 

132 LEO Car Engine Temp Indicator 10 100 

133 Car Reverse Alarm. Musical 10 100 

134 Water Level Controller 15 220 

135 1 5W Gent, Purpoae 5-TR Amplifier 10 60 

136 PEST PESTER Mosquito Repellei 6 40 

137 Sound Enhancer lor Guitar/Organ 22 410 

138 Wide Image SW-SW Stereo Amplifier 22 250 

139 Amplifier Overload Detector. LED 10 70 

140 Digital Capacitance Meter-ll 33 900 

141 1 5-15V Regulated Power Supply 14 150 

142 Sound to Fifth Creator 11 130 

Postage 8% - Re I. Advance 80% lor VPP order.. KM* 
tneludto PCi A all components unaaaambted. Cabinet el 
saint coat. Ow 400 Pr*. List-one Rugae. 

TELTRON ELECTRONICS 

NO 6. TRUSTPURAM. Third Cross 

__ Kodambakkam, Madras 800024 

(Mira: PCBa, Klta, Small Tranafortnon S Colla). 
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CONQUER Electronics 

••,?T h<3 

I « 

t 


Jhe PRACTICAL 
way to master 
electronics In 
ur own home 


*60061%''—ia?ii'iviiiiMsa. 

IOME STUDY COURSES 

Special service for HOBBYIST*' 

SEND M.O. FOR Rs 5/- FOR PROSPECTUS 

ELECTRONICS CENTRE^m*. 

21 SHASTRI NAGAR 

IAIDI IO OAOR4C 



WIRES 


HTis 


In all GRADES 

Manufactured byaMn 

AGGAKWAL ALLIED CORPN- 

P.O.KARAWAL NAOAB 

DELHI-110094 PHONE 212166 

I . . I Mill* 'HIM', 

KINSON INDUSTRIES 

r/SE, BHAGIHATH PAUCf. CHANONI CH0WK.0EIHI6 


Change your career to electronics, Radio, 
Transistor, Television, Tape recorder, 
through Home Study Course. Free pros¬ 
pectus available. Write to 

Principal 

American Electronics Institute, 

(Home Study Course) 
to, First Avenue, Sastri Nagar, 

Adyar. MADRAS-600020 

INVEST TEN, EARN 3000 MONTHLY 

Dynamic people promote latest utility 
products. Fire protectors; Burglar/ 
robberv alarms; Cheap calculators. 
Token indicators for doctors, banks etc. 
Rechargeable lights; Car reverse horn. 
Musical bells; Electronic game and 
MANY OTHERS Guidance provided 

Send Rs 10 stamps or contact: 

RAJIV, K-62, Lajpat Nagar II (Behind 
Pun|ab National Bank), New Delhi. 

(after 2 p.m.) 


grapNcards 

irxScw> 

Mdiuihictureis of. 

PRINTED CIRCUIT 
BOARDS 

WH-30 Muya Puri Industrial Area 
Phase-1 New Delhi 110064. 
Telephone 594980 


ATTENTION: PCB MANUFACTURERS 

GLASS EPOXY 
COPPER CLAD 
PAPER PHENOLIC 
LAMINATES 

Ready Available: 

BINIT A TRADING CO. 

20-A, Ratilal Mansion, 

28/30, Parekh Street, 

S.V.P Road, Bombay-4 
Tel 359900 and 389959 
Authorised Dealers: 
FORMICA INDIA DIVISION 


For Quality Guru Magnets 

1. 51 cm, 31 cm YOKE Coil 
Magnets (B'W, Colour). 

2. Linearity Coil, Baiun Core. 

3. Line Driver Core. 

4. Permanent Ferrite Magnets. 

Manufactured by: 

Shree Satguru Plastic Ind. 

P O Khanna Nagar 
Batala Road, AMRITSAR. 

Ph 46379, 33223 Cable. SALIG 


TUDY ABROAD FREE! 
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ELECTRONICS FOR YOU 
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One Indian company 
is substituting 
the world.” 


UHF/VH 

Elec 



the professionals 
who are 

making fundamental 
breakthroughs in electronics 



Series is launching a concerted 
programme for the indigenisation of 
key electronic components. VHF 
electronic tuners are the second of 
its products to sweep over the market, 
offering TV manufacturers a high 
technology substitute that is second 
to none in the world. 

This indigenisation marks a 
breakthrough in manufacturing 
technology, an independent Series 
effort. 

An inherent part of the programme 
is the complete technical assistance 
offered by Series to make the VHF 
electronic tuner compatible to B & 
W and colour televisions 


And that's something that has never 
been available to Indian TV 
manufacturers before. 

The Series technology 
offer 

Series technology for you 

* Manufactured by the latest 
machinery. 

* Complete technical assistance 
ofi'ered to make the Scries VHF 
Electronic Tuner compatible to 
your B & W and colour television. 

* Complete technical assistance to 
make indigenous operating units. 


Specifications 


* CCIR Standard 


* Power Gain. Minimum 2! 
through all channels. 

B dB 

* Gain Deviation: 6 dB bet 
channels. 

ween all 

* Gain Reduction: 40 dBmii 

111 mum. 

* AGC: Reverse 1 to 8 volt' 


* Noise Figure: Not more 1 
dB through all channels. 

han 8 

* Provision for AIT. 


* Provision for Mechanical 
Mounting. 

or PCB 


^ series' 

Z/ We’ve dot what i 


For further details « rile to us: 

} Series Audio Systems (P) Ltd. 

> I49B. DDA Sheds.Okhla Industrial Area.Phase II. New Delhi-110020 

I Tel.: 636422 


got what it takes to be the finest. 
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